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B I B L IOGRAPHY of the GEO LOGY and M I N ERA L RESOURCES of OREGO N 

F i f t h  S u p p l e m e n t  

1 9 6 1 - 1 9 7 0  

com pi l ed by 

M iriam S .  Roberts, Margaret L .  S teere , and Caro l i ne S .  Brookhyser 

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

Bu l l etin 78 is the fi fth supp l ement to the origina l " B i b l iography of the Geo logy 
and Minera l Resources of Oregon , "  com pi l ed by Ray C .  Treasher and Edw i n  T. 
Hodge and pub l i shed in  1 936 . The fi fth supp l em en t  l i s ts pub l ications tha t  a ppeared 
duri ng the ten years , 1 96 1 - 1 970 . Severa l art ic l es pub l i sh ed before those da tes 
bu t not l is ted i n  prev ious b i b l iograph ies are i nc l uded because of their  potentia l  
va l ue  to the researcher . As i n  prev ious b ib  I iograph i es , th i s  one i nc ludes theses , 
open-fi l e  reports , and other unpub l i shed materia l s  wh ich  may be ava i lab l e  on ly  
i n  certai n l i brari es. 

The first sect ion of th i s  bu l l et in  con ta i ns an a l phabetica l l is t ing by ou thor 
of  a l l c i tations, comple te wi th pub l i ca tion data . A subj ect i ndex fo l lows .  

The l i st of ser ia l  pub l ica tions c i ted i s  on page iv  and i s  a l phabetized by the 
abbreviati ons used i n  th e au thor c i tations . A l i s t ing h ere does not i nfer tha t  a l l  
i ssues o f  a part icu lar j ourna l were searched ,  a l though where poss ib l e  th i s  was done . 

Th e prev ious supp l em en ts to Treasher and Hodge ' s  " B i b l i ogra phy of the 
Geo l ogy a nd Minera l Resou rces of Oregon , " 1 936 , are as fo l lows: 

S upp lement 1- Bu l l e ti n 33, covers 1 936- 1 945,  by Joh n  E .  A l l en 
Supp l em en t  2- Bu l l e ti n 44, 1 946- 1 950, Margaret L .  S teere 
Supp l em ent  3 - Bu l l e ti n 53, 1 95 1 - 1 955, Margaret L . S teere and Li l l ia n  F. 

Owen 
Supp lement 4- Bu l l e ti n  67 , 1 956- 1 960,  Miriam Roberts 

Our apprec iation is extended to l ibrar ians who assi sted i n  locati ng sou rce 
materia l ,  espec ia l ly  those a t  Oregon S ta te Li brary ,  Un iversi ty of  Oregon , Oregon 
State Un ivers i ty ,  Port l and S ta te Un ivers i ty ,  a nd the M u l tnomah County L i brary . 
Correc tions and add i tions to th is  presen t vo lume wh i ch users may w ish to subm i t  
w i l l  b e  opprec iated by the com pi l ers . 

i i i  



S ER IALS C I TE D  

Abs . N .  American G eo l . - Abstrac ts o f  North American Geo logy 
Ac ta Zoo I .  Cracoviensia ( Krakow, Pola nd) 
Am . Assoc . Adv . Sc i . Pub . - Am erican Assoc iation for the Advancem en t  of Sc i ence Pub l i ca tion 
Am. Assoc . Petro l . Geo logists Bu l l .  - Bu l l et in  of the Am erican Assoc iation of Petro l eum Geologists 
Am . Geophys . Un ion Trans. - Transactions of the American Geophys ica l Un ion 
Am . Jour . Sc i . - Am eri can  Journal of Sc ience 
Am . M id land Na tura l i s t - Am erican Mid land Natura l i s t  
Am . Minera log ist - Am eri can Mi nera logist  
Am . Mus . Nat .  H ist . Bu l l . - Bu l l eti n of the Am erican Museum of Na tura l H istory 
Am . Mus . Nov i ta tes - Am erican Museum Nov i ta tes . Am erican Museum of Na tura l H i story 
Am . Ph i los . Soc . Trans . - Transact ions of the American Ph i l osoph ica l Soc iety 
Am . Soc . C ivi l Engi neers Proc . ,  Jour . Wa terways and Harbors Div . - Proceed i ngs of th e American Soc i ety 

of C ivi l Engi neers ,  Journa l of the Wa terways and Harbors Divis ion · 

Am . Soc . Civi l Eng ineers Proc . ,  Power D iv . Jour . - Proceed ings of the Am erican Soc ie ty of C iv i l Engi-
neers , Journa l of th e Power Divis ion 

Appl . S pec troscopy - App l i ed Spec troscopy 
Arctic Anthropo logy 
Assoc . Amer . Geographers Ann . - Anna l s  of the Assoc iation of American Geographers 
Bu l l . Vo lcano! . - Bu l l et in Vo l cano l og ique 
Ca l i f .  Acad . Sci . Occas . Paper - Occasiona l Papers of the Ca l i forn ia Academy of Sc i�nces 
Ca l i f .  Acad . Sc i . Proc . - Proceedi ngs of the Ca l i forn ia Academy of Sc iences 
Ca l i f .  Div . Mi nes and Geo logy Bu l l . - Ca l i forn ia Department  of Natura l Resources, 

D iv i s ion of M i nes and G eo l ogy Bu l l e t in 
Ca l i f .  Div . Mi nes and Geo logy M in . l nf .  Serv . - 11 1 1  11 1 1  11 11 11 Mi nera l I n formation Servi ce  
Ca l i f .  D iv . Mines a nd Geo logy Spec .  Rpt . - 1 1  " 1 1  1 1  1 1  1 1  1 1  11 S pec ia l  Repor t 
Ca l i f .  Min ing Jour . - Ca l i forn ia Min ing Journa l 
Canadian  J our . Earth Sc i . - Canadian Jou rna l of Eorth Sc iences 
Chern . Geology - Chern icc I Geo logy 
Co lo . Un iv . S tudies Ser . Earth Sci . - Universi ty of Colorado S tud i es ,  Series in Earth Sc i ence 
Condor - Condor , Journa l of the Cooper Orn i tho logical Soc i ety, Berke l ey 
Contr . Mi nera l . Petro logy - Con tri butions to M inera logy and Petro logy 
Cushman Found . Foram . Research Contr . - Contributi ons from Cushman Founda tion for Foram in i fera I Research 
Deep-Sea Research 
Dissert . Abs . - Disserta tion Abstrac ts 
Dr i l l .  I n ternet . Mag . - Dri l l i ng I n terna tiona l Magazine 
Ea rth and P lanetary Sc i . Letters - Earth and P lanetary Sc ience Letters 
Earth Sc i . - Earth Sc ience 
Eco l ogy 
Econ . Geo l . - Economi c  Geology and the Bu l l et in of the Soc iety of Econom ic Geo logists 
E l ec t .  Wor l d  - E lec tr ic Wor l d 
Eng . Geol . - Eng ineeri ng Geology 
Eng . and M in ing Jour . - Eng i neeri ng and Min ing J ournal 
EOS - American Geophysica l Un ion Transac tions 
F lor ida Acad . Sc i . Quart . Jour . - Quarterly Journa l of  the F lor ida Academ y" of  Sc iences ·� 

Gems and M i neral s  
Geoch im . Cosmoch im . Ac ta - G eochim ica et Cosmoch im i co Acto 
Geo l . Assoc . Canada S pec . Paper - Spec ia l  Paper of the Geo logica l Assoc iat ion of Canada 
Geo l . Mag . - Geo logi ca l  Magazine ,  Hertford , Eng land 
Geo l . Rundschau - Geo log isches Ru ndschou 
Geol . Soc . Amer ica Bu l l. - Geolog ica l Soc i ety of  Ameri ca Bu l l e ti n  
Geo l . Soc . Amer ica Mem . - Geo logica l Society o f  Amer ica Memoir 
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Geo l . Soc . America S pec . Paper - Geo log ica l Soc iety of America Spec i a l  Paper 
Geo l . Soc . Japan Jour . - Journa I of the Geologica I Soc iety of Japan 

· 

G eo l . Soc . Oregon Cou ntry N ews Letter - G eo log i ca l Soc iety of the Oregon Coun try News Letter 
Geo l . Survey Canada Bu l l . - Bu l let i n of the Geo logi ca l Survey of Ca nada 
Geo-Mari ne  Techn . - Geo-Mar i ne Techno logy 
G eophysics 
Geophys . Jour . - G eophysica l J ourna l 
GeoSc i . Abs . - GeoSc ience Abstracts 
G eotimes 
Harvard Un i v . ,  Mus . Comp . Zoo logy Bu l l . - Bu l l et in of the Museum of Comparat ive Zoo logy, Harvard 
Hydrobio logia 
I daho Bur . Mines and G eo logy Pam ph . - Idaho Bureau of Mines a nd G eo logy Pam ph l et 
I n terne t .  Oil and Gas Deve l . - I n terna tiona l Oi l and Gas Deve lopment  
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Jou r .  Geomagnet ism and Geoel ectri c i ty - Journa l of Geomagnet ism a nd Geoe l ec tr ic i ty 
Jour . G eophys . Research - Journa l of Geophys ica l Research 
Jou r .  Mamma l ogy - Journa l of Mammo logy 
J our . Mor i ne  Res . - Jou rna l of Mor ine Research 
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2 .  Geo logy of the Owyhee Reservoir  area , Oregon: Un iv . Oregon doc tora l dissert . ,  1 74 p . ,  1 2  
figs . ,  6 tab l es, 2 1  p la tes,  geo l og ic  map,  1 962 . 
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Museum Na t .  H i st .  Bu l l . 8, 1 967 .  

KLEC K ,  WALLAC E D .  
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d i sser t . ,  24 1 p . ,  64 p l ates, 1 964 . [abs . J  D i ssert . Abs . , Sec . B ,  Sc i . and Eng . ,  v. 29, no . 
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3 .  An analysis  of the Pac i fi c  Nor thwest l ead-z i nc i ndustry : U . S .  Bur . M ines IC 8327, 53 p . , 
1 5  figs . ,  20 tab I es , p .  7, 45, 1 96 7 .  
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lakeview , Oregon , p .  1 0 , Aug . 20, 1 970 . 



B I B L I O G RA PH Y  57 

LAN D ER , JAM ES F .  
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2 .  The recogni t ion of meteor i tes: Ore B i n ,  v . 27, no . 8 ,  p .  1 67- 1 68,  Aug . 1 965 . 
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no . 8, p .  2748B ,  1 96 7 .  

N ORTH , W I L L IAM B . 
1 .  Coasta l la nds l i des i n  northern  O regon: Oregon S ta te Un i v . master ' s  th esi s ,  85 p . ,  25 i l l u s . ,  

geo l ogi c ma p ,  1 964 . 
2 .  {a nd  Byrn e ,  J oh n  V . ) Coasta l  la nds l i des of nor th ern Oregon: Ore B i n ,  v .  27, no . 1 1 ,  p .  2 1 7-

241 , 1 6  f igs . , 1 p la te ,  2 ta b l es ,  Nov . 1 965 . 

N ORTH R O P ,  J O H N  
1 . {Menard ,  H .  W .  a nd Duennebi er ,  F .  K . )  Se i sm i c  a nd ba th ym etr i c  evi dence  of a frac ture zone  

on  G orda R i dge:  Sc i ence , v .  1 6 1 , no . 3842, p .  688-690, i l l us . ,  1 968 . 
2 .  Acc ura cy of ear thq ua ke epi cen ters on th e G orda R i dge :  Se i sm o l .  Soc . America Bu l l . ,  v .  60,  

no . 1 ,  p .  265-267, 1 970 . 
3 .  (and  M orr i son , M i cha e l  F . ) Se i sm i c  s l i p  ra te versus sea- fl oor spread i ng ra te on  the eas tern 

Pac i fi c  R i se a nd Pa c i fi c  A n tarc ti c  R i dge:  J our . G eophys . Research , v .  75 , no . 1 7, p .  3285-
3290, 1 970 . 

, ,  
0 

OA K ESH O TT , GORDO N B . 
Geo logy of the Ca l i fornia Coast  Ra nges :  Ca l i forn ia  D i v . M i nes and  G eo l . M i nera l l n for . Serv . ,  
v .  23,  no . 1 ,  p .  7- 1 0 , i l l u s . ,  Ja n .  1 970 . 

O BERSO N , V I O LA L . 
1 .  J .  C .  S tevens ,  i n  m emory: Geo l . Soc . Oregon Cou n try N ews Letter , v .  36 , no . 5 ,  p .  38,  

May 1 970 . 
2 .  Fou nder of G eo l og i ca l Soc i e ty of the Oregon Cou ntry d i es :  G eo l . Soc . O regon Coun try N ews 

Le tter , v .  36 , no . 1 2 , p .  90, Dec . 1 970 . 

O ' D E LL ,  S H I R LEY 
Pa i n ted H i l l s :  Geo l . Soc . Oregon Coun try N ews L e tter , v .  30, no . 7 ,  p .  47-48 , J u l y  1 964 . 

O F F S H O R E  
O ff Oregon , Wash i ng ton , l ease sa l e  ne ts $35 . 5  m i l l i on :  O ffsh ore , v .  2 2 ,  no . 4 ,  p .  5Q-5 1 , 
N ov . 1 964 . 

O H L , J A N E P .  see F isch er , R .  P .  2 

OJALA ; GARY L .  
G eo logy of the Oregon K ing m i ne a n d  v i c i n i ty ,  J efferson Cou n ty ,  Oregon : Ka nsas  U n i v . 
mas ter ' s  th es i s ,  1 23 p . , 6 0  f igs . ,  5 p la tes ,  geo log ic  ma p ,  1 964 .  
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O LC O TT,  GO RD ON W .  
Mi d-Col umbia P la nn ing  Counc i l aggrega te a nd roc k  s i tes: Oregon S ta te Wa ter R esources Board 
open-fi l e  rpt . , 20 p . , i I I  us . ,  1 965 . 

OLES , KE I TH F .  see a l so E n l ows ,  Haro ld E . ;  W i l k i nson , W .  D .  
Cretaceous ma ri ne em baymen t  i n  cen tra l Oregon [a bs . l : G eo l . Soc . Amer i ca , Abstra c ts w i th 
Programs ,  1 969,  Pa rt  3 ,  p .  49-50,  1 969 . 

O L IV ER ,  H . W . 
Th e U . S .  Geo l og i ca l Su rvey ' s  grav i ty program i n  Ca l i fornia , Hawa i i ,  N evada , a nd O regon: 
Am . Geophys . Un i on Tra ns . ,  v .  46 , no . 1 ,  p .  2 1 9-222 ,  1 965 . 

OL IVER , J O H N  G .  see K idby,  Haro l d  A .  

OLS E N , EDWARD 
{and  Bunch , T .  E . )  Com posi ti ons of na tura l osum i l i tes: Am . M i nera l og i s t  v .  55 , no . 5-6 , 
p .  875-879, i l l us . , 1 970 . 

O LSO N ,  EVERETT C .  
I n trodu ct ion to J .  Ha r l en Bretz ' paper on " Th e  La ke M i ssou la  fl oods a n d  the cha nne l ed scab­
land " :  Jour . G eo l ogy , v .  77, no . 5, p .  503-504 , Sept . 1 96 9 .  

OMAN , CHARLES L .  see lves,  Pa tr i c ia C . ; Levi n ,  Betsy 1 ,  2 

O ' N E I L ,  J . R .  see a l so Ba rnes, Iva n; Tru esde l l ,  A .  H .  
(and  Barnes, Iva n)  Th e na tu re of secondary do l om i te forma tion [a bs . l : Am . Geophys . U n ion 

· Tra ns . , v .  50,  no . 4 ,  p .  347, 1 969 .  

O N I O N S ,  C .  A .  
Sed iment  tra nsport i n  s treams i n  th e Umpqua R iver bas in , O r egon: U . S .  G eo l . Survey open­
fi l e  rpt . ,  i n  coop . w i th Doug las  Cou n ty ,  45 p . ,  1 fi g . ,  2 tab l es ,  1 969 . 

ORA N G E ,  A .  see Ca n twe l l , T .  2 

The ORE  B IN 
1 .  Da ta on O regon ' s  offshore: v .  23 , no . 1 ,  p .  1 0- 1 2 , map ,  Jan . 1 96 1 . 
2 .  Leg i s la ture passes laws a ffec t ing th e m inera l  i ndu s try: v .  23,  no . 5 ,  p .  43-47, Ma y 1 96 1 . 
3 .  Oregon pa l eon to l ogis t  di es: v .  23 , no . 5 ,  p .  47, May 1 96 1 . 
4 .  Oregon i te ,  a new m i nera l :  v .  23 , no . 5 ,  p .  49, May 1 96 1 . 
5 .  Oregon theses a dded to D epa rtmen t  l i bra ry: v .  23 , no . 6 ;  p .  64, J u ne 1 96 1 . 
6 .  Recen t  deve l opm en t work a t  the Bu ffa l o  Mi ne:  v .  23 , no . 8 ,  p .  82-83,  map ,  Augus t  1 96 1 . 
7 .  Carbon 1 4  tes t da tes , Loon La ke: v .  23,  no . 1 1 , p .  1 1 1 ,  Nov . 1 96 1 . 
8 .  L i s t  of theses on Oregon geo l ogy grows: v .  23 , no . 1 1 , p .  1 1 4, Nov . 1 96 1 . 
9 .  Cornucopia proper ty goes to h igher bi dder: v .  23 , no . 1 2 , p .  1 2 1 , Dec . 1 96 1 . 

1 0 . F errug i nous bauxi te found  i n  Ch eha l em H i l l s : v .  23 ,  no . 1 2 , p .  1 22 ,  D ec . 1 96 1 . 
� 

1 1 .  G eo l og ic  ma p of western Oregon now ava i  ! a b l e: v .  24, no . 1 ,  p .  9- 1 0 , Jan . 1 962 . 
1 2 .  More theses on Oregon geo l ogy ava i lab l e: v .  24, no . 1 ,  p .  1 1 ,  Jan . 1 962 . .  
1 3 .  N eha l em wax ge ts ca rbon 1 4  da te: v .  24, no . 1 ,  p .  1 2 , Ja n .  1 962 . 
1 4 . Pac i fi c  S toneware product ion expa nds: v .  24, no . 1 ,  p .  1 3 , Jan . 1 962 . 
1 5 .  G eo l ogic tim e  char t  for Oregon: v .  23 ,  no . 2 ,  p .  1 6- 1 7, 1 96 1 . 
1 6 .  Recen t opi ni ons of the Attorney Genera l :  v .  24, no . 7,  p .  1 1 6- 1 1 7, J u l y  1 962 . 
1 7 . Ca nadian l im estone sh i pped to Osw ego,  Oregon: v .  24 , no . 9, p .  1 52 ,  Sept . 1 962 . 
1 8 .  Dr i l l ers to try aga i n  for s team on Crum p Ra nch , Ade l :  v .  24, no . 1 0 , p .  1 60 ,  Oc t . 1 962 . 
1 9 . N ew th eses l i s ted: v .  24, no . 1 1 ,  p .  1 90, Nov . 1 962 . 
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20 . Supreme Court  a ffi rms La ke Coun ty ow nersh i p : v .  24, no . 1 1 , p .  1 90- 1 9 1 ,  Nov . 1 962 . 
2 1 . Oregon K i ng  m ine  ma kes fi rs t  ore sh i pmen t: v .  24, no . 1 1 ,  p .  1 92 ,  Nov . 1 962 . 
22 . L ime  p l an t  to be bu i l t  i n  Por t land  a rea : v . 24, no . 1 2 , p .  205 , Dec . 1 962 . 
23 . N ew process tes ted on Oregon la ter i tes: v .  25 , no . 4 ,  p .  69-70, Apr i l  1 96 3 .  
24 . S toc kpi l e  po l i cy threa tens mercury i ndustry: v .  25 , no . 6 ,  p .  1 1 0- 1 1 1 ,  J u ne  1 963 . 
25 . G eochem ica l sam p l i ng program to beg i n :  v .  25 , no . 6 ,  p . l l l - 1 1 2 , J une  1 963 . 
26 . Beach sands a ttra c t  Bunker H i l l : v .  25, no . 7, p .  1 28- 1 30, J u l y 1 963 . 
2 7 .  G eo l og i c  b i scu i ts: v .  25,  no . 1 0, p .  1 77, Oc t . 1 963 . 
28 . La vac i c l e Cave: v .  25 , no . 1 1 ,  p .  1 98 ,  Nov . 1 '<!63 .  
29 . U . S .  Geo l . Su rvey beg i ns rock  a na l ys i s  program :  v .  25, no . 1 2 , p .  2 1 0, D ec . 1 963 . 
30 . P i nna c l e  topogra phy: v .  251 no . 1 2 , p .  2 1 4 , Dec . 1 963 . 
3 1 . Bunker H i l l  to exp l ore C la tsop Sp i t: v .  26, no . l ,  p .  1 6 ,  Ja n .  1 964 . .  
32 . H e l l ga te Ca nyon: v .  26,  no . 4 ,  p .  72 , Apr i l 1 964 . 
33 . Buffa l o M i ne to expa nd opera tions: v .  26 , no . 4 ,  p .  75, Apr i l 1 964 . 
34 . Bohem ia D i s tr i c t  m i n es to be d iamond dr i l l ed: v .  26 , no . 5 ,  p .  95 , May 1 964 . 
35 . Ash Grove Li m e  & Por t l and  Cement  Co . p la n t  opens : v .  26 , no . 5 ,  p .  96 , May 1 964 . 
36 . O i l  com pa n ies bi d on O regon ' s  offshore: v .  26 , no . 1 0, p .  1 84- 1 85 ,  O c t .  1 964 . 
37 .  Pozzo la n ic  ash produced near Ar l i ng ton :  v .  26 , no . 1 0 , p .  1 88 ,  Oc t .  1 964 . 
38 . Oregon l ea se-sa l e  de layed unt i l Decem ber , 1 964: v .  26 , no . 1 1 , p .  1 94 ,  Nov . 1 964 .  
39 . Oregon and Wash i ng ton offshore l ease sa l e ,  Oc t .  1 ,  1 964: v .  26 , no . 1 1 , p .  1 95-208 , Nov . 

1 964 . 
40 . Oregon l eases two offshore trac ts :  v .  26 , no . 1 2 , p .  233 , D ec . 1 964 . 
4 1 . I n terna ti ona l L una r Geo l og i ca l F i e l d  Conference: v .  27, no . 2 ,  p .  36 , Feb . 1 965 . 
42 . Offsh ore m i n i ng b i l l  i n troduced :  v .  27, no . 2, p .  43-44, Feb . 1 965 . 
43 . Chern i ca I L ime  Co . process ing p la n t : v .  27, no . 6 ,  p .  1 1 8- 1 1 9 , J une  1 965 . 
44 . Cen ter for vo l cano logy: v .  27, no . 7, p .  1 48 ,  J u l y  1 965 . 
45 . Th un deregg: Oregon ' s  S ta te Roc k: v .  27, no . 1 0 , p .  1 89- 1 94,  i l l us . , O c t .  1 965 . 
46 . l u na r  G eo l og i ca l  F i e l d  Conference: v .  27, no . 1 0 .  p .  205- 2 1 6 ,  i l l us . ,  Oc t .  1 965 . 
47 . L i bra ry a ugmen ted by repor ts on Oregon geo l ogy: v .  27, no . 1 2 , p .  256-257, Dec . 1 965 .  
48 . I ndex to th e Ore Bi n :  v .  27, no . 1 2 , p .  259-260, Dec . 1 965 . 
49 . Do l e  named to m i nera l s  pos t u nder N ixon: v .  3 1 , no . 4 ,  p .  88- 89, i l l u s . ,  Apr i l  1 96 9 .  
50 . Corcoran  named S ta te G eo log i s t: v .  3 1 , no . 4, p .  90, Apr i l 1 969 . 
5 1 . G eo l og i c  t ime char t  revi sed: v .  32 , no . 5 ,  p .  94, May 1 970 . 
52 . O i l  tes t cores age-da ted:  v .  32, no . 9, p .  1 84 ,  S ept . 1 970 . 
53 . N ic ke l - bear i n g  s tream sedim en ts from sou thwestern O regon: v .  32,  no . 1 2 , p .  22 1 - 230, 6 

tab l es ,  2 f igs . , Dec . 1 970 . 
54 . Edw i n  T .  H odge: v .  32,  no . 1 2 ,  p .  242, Dec . 1 970 . 
55 . S ummary s ta temen t  of pr i nc i p l es a nd  recommenda ti ons concern i ng laws re la ti ng to m i n i ng :  

v .  3 0 ,  no . 1 1 ,  p .  224-226 , 1 968 . 

OREGO N A CAD EMY OF SC I E NC E  
l . C i ta tions for ou tsta nd i ng ac h ievemen t: I ra S .  A l l i son :  Proc . Ore . Acad . Sc i . ,  v .  5 ,  p .  49, 

1 969 .  
2 .  M emoria l for W .  D .  W i l ki nson :  Proc . Ore . Aca d .  Sc i . ,  v .  5 ,  p. 54 , 1 969 . 

OREGO N AGR ICULTURAL EXPER IME N T  S TA T I O N  see U . S .  Soi l Conserva t ion Servi ce  

OREGO N D EPAR TM E N T  OF G EOLOGY AND MI N ERA L I N DU S TR I ES 
l . Th i r teen th b i enn ia l report ,  1 960- 1 962: Bu l l . 54 , 1 6  p . ,  fi gs . ,  tab l es ,  1 963 . 
2 .  Fourteenth bi enn ia l report of the S ta te G eo l og i s t ,  1 962- 1 964: Bu l l .  56 , 33 p . , i l l us . ,  1 965 .  
3 .  F i fteen th b i en n ia l repor t of th e S ta te G eo l og i s t ,  1 964- 1 966: Bu l l . 59, 27 p . ,  i l l us . ,  1 967 .  
4 .  S ixteen th bi enn ia l report  of the S ta te Geo log i s t ,  1 966- 1 968:  Bu l l . 63 ,  35 p . ,  i l l u s . ,  1 968 . 
5 .  R u les  and  regu la tions for conserva t ion of o i l a nd na t ura l gas and  l aws  re la ti ng to deve lopment  

of  oi l a nd gas  m i n era l s :  M i sc .  Pa per no . 4 ,  2nd  rev . ,  34  p . , 1 962 . 
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6 .  Transac t ions , Lu�ar  Geo log ica l F i e l d  C onferenc e ,  Bend,  Oregon , August  1 965: 98 p . ,  i l l u s . ,  
1 966 . 

7 .  Petro l eum exp l ora t ion i n  O regon: M isc . Paper 9 ,  3 1  p . ,  1 p l a te , 9 f igs . ,  1 962 . 
8 .  Ar ti c l es on Recen t  vo l ca n i sm i n  Oregon: M i sc . Paper 1 0, i l l us . ,  1 965 . 
9 .  A co l l ec ti on  of a r ti c l es o n  m e teor i tes: M i sc . Pa per 1 1 ,  3 7  p . ,  i l l u � . , 1 968 . 

1 0 . Seven teenth b ienn ia l repor t ,  1 968- 1 970,  of the S ta te of Oregon D epar tm en t  of Geo logy and 
M i nera l I ndustri es: Bu l l . 6 8 , 45 p . ,  i l l us . ,  1 970 . 

THE  O REGO N IAN 
1 .  Tu ngsten casts ma de a t  A l bany: Jan . 27, 1 96 1 . fo bs . ] O re B i n ,  v .  23,  no . 2 ,  p .  22,  F eb . 1 96 1  
2 .  Cornucopia go ld m i ne so l d: Nov . 22, 1 96 1 . [a bs .] Ore Bi n , v . 23 , no . 1 1 , p . 1 1 1 , Nov . 

1 96 1 . 

OREGO N S TATE E N G I N E ER 
1 .  Cr i t i ca l  grou nd wa ter area i n  Th e Da l l es: h ear i ng  h e l d  March 27, 1 959 . 
2 .  C r i t i ca l  ground wa ter area i n  Cow Va l l ey ,  Ma l heu r Coun ty ,  Oregon:  H ear i ngs he l d  i n  Apr i l  

1 956 , J u ly 1 959 . 

OREGON S TA TE H I GHWAY D IV I S I O N  
(a nd Federa l H ighway Adm i n i s tra t ion , R eg ion 8) Envi ronm enta l resource ana lysis , Neskow i n  
to Ti l lamook ,  O regon: 5 5  p . ,  i l l us . ,  1 970 . 

OREGO N S TATE LEG I SLATU RE 
Oregon Sta te L eg i s la tu re ,  1 965,  A n Ac t: re la ti ng to S ta te la nds; a nd th e l easi ng thereof for 
m i nera l s  (i n offshore and  submerged la nds ) :  G eo-Mar i n e  Techn . ,  v .  1 ,  no . 3, p. 34- 37 , 
Feb . 1 96,5 . ' 

OREGO N S T ATE  U N I VERS I TY , D EPT . O F  OC EA NOGRAPHY 
Ocea nogra phy i n  Oregon , a h i s tory o f  the Departmen t  o f  Oceanography:  Oregon Sta te Un i v . 
Ref .  68-49, 28 p . ,  1 1  figs . ,  1 968 . 

O R EGO N S TA TE U N IVERS I T Y ,  WATER R ESOURC ES RES EARCH I NS T I TUTE  
S em i nar Proceed i ngs , Wa ter qua l i ty contro l :  1 20 p . ,  1 0  figs . ,  1 964 . 

O REGO N S TATE  WATER R ES OU R C ES BOARD 
1 .  H ood bas in :  1 1 4 p . , 4 p la tes , 24 tab l es ,  2 1  f igs . ,  1 965 . 
2 .  J oh n Day R iver basi n: 93 p . ,  1 0 p la tes , March 1 962 . 
3 .  North Coast  bas i n :  1 42 p . , i l l u s . ,  tab l es ,  1 96 1 . 
4 .  Sou th Coas t basi n: 1 25 p . , 5 p la tes , Jan . 1 963 . 
5 .  (a nd U . S .  Dep t .  of Agri cu l ture) Lower Wi l lamette R iver bas i n , Oregon: 1 49 p . ,  i l l us . ,  

S ept . 1 963 . 
6 .  M i dd l e  Wi l lam ette R iver bas in :  1 38 p . , 6 p la tes , J une  1 963 . 
7 .  D esc hu tes R iver bas i n : 1 88 p . ,  i l l u s . ,  ta b l es ,  1 96 1. 
8 .  Ma l h eur  La ke basi n :  1 1 0  p . ,  2 p la tes , 6 tab l es ,  2 1  f igs . ,  1 967 . 
9 .  Powder R iver bas i n: 1 54 p . ,  i l l u s . ,  tab l es ,  geo l og i c  map ,  1 96 7 .  

1 0 . (a nd U . S .  Dept . of Agr i cu l tu re) Uma ti l la dra i nage basi n ,  O regon : 1 38 p . ,  i l l us . ,  Dec . 1 962 . 
1 1 .  Ma l h eu r-Owyh ee basi ns: 1 1 1  p . ,  6 p la tes , 38 tab l es ,  1 7 fi gs . , 1 969 . 

OREM,  H O LL I S  M .  
1 .  Compu ta tion of the tota l f l ow of the Co lum bia R iver a t  the rnou th: U . S .  Geol . Survey Prof . 

Pa per 424-C , p .  1 48- 1 49, fi g . ,  1 96 1 . [a bs . ]  GeoSc i . Abs . ,  v .  4 ,  no . 4 ,  p .  49 , Apr i l 1 962 . 
2 .  D i scharge i n  the l ower Co l um bia R iver basi n ,  1 928-65: U . S .  G eo l . Survey C i rc . 550, 24 p . ,  

12 tab l e s ,  4 fi gs . ,  1 968 . 
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ORR , W I LL IAM N .  . 
1 .  (a nd Za i tzeff ,  Jam es B . )  M iocene s i l i cof lage l la tes from [sou thwes t] Oregon: Northwest Sc i . ,  

v .  44, no . 1 ,  p .  1 2- 1 5 , 6 f igs . ,  F eb . 1 970 . 
2 .  (a nd We ins tei n ,  B .  B . ) Oregon Ter tiary phytop lankton :  Ore B i n ,  v .  32 , no . 7, 6 f igs . ,  p .  

1 33- 1 39, J u l y  1 970 . 

OSAWA , MASUM I 
(a nd Go l es ,  Gordon G. ) Trace e l ement  a bunda nces i n  Co l umb ia R iver Basa l ts ,  i n  Proc . Second 
Co lum bia R iver Basa l t  Sym pos i um , Eas tern Wash . S ta te Co l l ege , Cheney ,  March2 1 - 23 ,  1 969: 
Cheney , Ea stern Wash i ng ton S ta te Co l l ege Press , p .  55-71 , 4 ta bl es, 4 fi gs . ,  1 970 . 

OSGOOD I JAC K . 

(a nd Green , Jac k) Son i c  ve l oc i ty a nd penetrab i l i ty of s im u la ted l u na r  rock dus t: Space 
Sc iences la b . ,  North Amer ica n Av iat ion , I nc . ,  S ID  64- 1 05 1 , Nov . 1 5, 1 964 . 

OS TER , EUG E N E  A .  
1 . (a nd Hampton , E .  R . )  Wa ter suppl y for O regon Caves Na ti ona l Monumen t, sou thwestern Ore­

gon: U . S . Geo l . Survey Wa ter- resources Rp t . , 2 1  p . , 6 figs . ,  open fi l e ,  1 967 . 
2 .  Pa tterns of runoff i n  the Wi l lamette Bas i n ,  Oregon: U . S .  Geo l . Survey Hydro l og i c  l nv .  At las 

HA- 274,  1 968 . 

OSTERB ER G , C HARLES  see a l so J oh nson , Vernon 
(Ku lm , l .  D . ,  a nd Byrne ,  John  V . )  Garri ma em i tters in mar ine sed im ents near the Co lum bia 
R i ver: Sc ience ,  v .  1 39,  no . 3558 , p .  9 1 6-9 1 7,  March 8 ,  1 963 . 

OSTERWA LD , F RA N K  W .  
S truc tura l con tro l of ura n i um-bear i ng vei n depos i ts and d i s tr i cts i n the con term i nous Un i ted 
S ta tes: U . S . G eo l . Survey Prof . Pa per 455- G ,  p .  1 30, 1 965 . 

OVERS TREET ,  W I L L IAM C . 
Th e geo l og i c  occurrence of monazi te: U . S .  Geo l . Survey Prof . Pa per 530, p .  229-230, 2 tab l es ,  
1 967 . 

OWEN , L I L L IA N  F .  see S teere ,  Margaret  l .  1 

p 

PABST,  MAR I E B . 
The f lora of the Chuckanu t  Forma tion of nor thwestern Wash i ng ton: th e Equ i seta l es ,  F i l i ca l es , 
and  Con i fera l s : Ca l i f .  U n iv . Pu bs . i n  G eo l . Sc i . ,  v .  76 , 60 p . ,  1 2  pla tes , 4 tab les ,  1 968 . 

PAC I F I C  NORTHW EST  R IVER BAS I NS COMMISS I O N  
Co lumbia- Nor th Pac i fic  Region F ramework S tudy: land a nd m i nera l resourc es: Pac i fi c Northwes t 
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S U BJ EC T I N D EX 

( N um bers refer to entr i es under a u thor ' s  nam e i n  first sec ti on) 

ABERT R I M  
G eo l ogy: Wa l ker 3 
G eomagnetism , M i ocene lavas: Abra nson , E .  C .; 

Wa tki ns 7 

ABSOL U T E  DA T l  NG 
Fossi I p l a n ts :  

C larno n u t  bed:  Swa nso n ,  D .  A .  3 
Co l um bia R iver Basa l t: Gra y ,  Jane 3 
Ter tiary f loras: Axe l rod; Evernden 1 

Fossi I vertebra tes: 
C enozo i c  mamma l ia n  c h ronol ogy: Evernden 2 
Foss i l la ke fa u na :  A l l i son , I .  S .  1 ;  Buc k l ey 4 
Mammoth M y l o don from laGrande: O ua i n'-

ta nce 2 
Probosc i di a n  tusk: Buc k l ey 7 
S l oth sku l l  a n d  l eg fragments :  M i e l ke 

Marine sediments: 
Cont inenta l sh e l f ,  orga nic  carbon: Buc k l ey 2 
Conti nen ta l s l ope foram i n i fera : Buckl ey 5 
Conti nen ta l  terra c e :  Buc k l ey 2; D u n ca n 2; 

Nayudu 2 
D eep-sea c ha n n e l  deposi ts:  Ku l m , L .  D .  6 
Deep-sea sediments cores: Fow l er 2; Dunca n  

1 ,  5 
P l e i stocene ma r i ne m o l l usca : R i c hards 

Mazama ash a nd pum i c e: 
Ba nff Na tiona l Pa rk: Westga te 
Ba s i n  a n d  Range Prov ince: An tevs 
Chronology: F ryxe l l  2; W i l cox, R .  E .  2 
Foss i l la ke: A l l i son , I .  S .  1 
M u i r  Creek area: Va lastra 2 
Soi  I s  corre l a tions:  Borchardt 2 

M e th ods: Bowen 1 
N eha l em wax: Ore B i n  1 3  
N eu tron ac ti va ti on , vo l ca n i c  ash soi I s :  Borchardt 2 
Po tassium-a rgon:  

Bra tta i n  distri c t, qua rtz monzoni te: Muntzert 2 
C enozo i c  chrono l ogy: Evernden 1 ,  2 
Coast Ra nge i gneous roc ks: Ta tsumoto 
H orse H eaven distr i c t: Swa nso n ,  D .  A .  3 
la ure l H i l l  p l u ton :  B i kerma n 
M i ocene foram i n i fera l stages: Turner 
Oi I test cores: O re Bin 52 
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Archa eo l og i ca l :  

Ar l i ngton house cha rcoa I :  Cha tters 1 , 2 
Bas i n  a nd Ra nge: Antevs 
B utte Creek cave, Fossi l area : Cha tters 4 
Ca scadia c u l ture:  Cha tters 5 
Grea t Ba si n ,  stone age:  S trong 5 
H ood R iver proj e c ti l e  poi n ts:  Stuckenra th 

A 
ABSOLU TE DA T I NG , Rad i oca rbon ,  Archa eo l og i ca l ,  can t ' d  

K lama th R iver h ouse p i t: Va lastro 1 
Obs id ian :  Meigha n 2 
Seaside a nc i ent  bay a rtifa c ts: Da r k  
S toc kh off ra nch si te , cha rcoa l :  Cra n e  2 
T i l lamook v i l lage s i te :  C ra n e  1 
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Foss i l  i nvertebra tes: 
P l e istocene m o l l us ks, Ca pe B la nco: R i chards; 
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Fossi l p la n ts: 

Ma p l e  wood: Buck l ey 6 
Oa k wood : Buc kl ey 7 
P ine  cones: Su l l iva n ,  B .  M .  
P l e istocene w ood, To l edo q ua d . :  R u b i n  
Post-g l a c i a l  po l l en chronol ogy : Ha nsen 

G la c ia l-f luvia l deposi ts: 
M issou la  deposi ts: G l en n  2 
Mosier gra v e l  quarry: levi n 
Mou nt Hood , S tad ler buri ed forest: D orn 
Mu l torpor M tn . ,  wa ter r e l ea se:  Crane 1 
The Da l l es ,  F ifteen M i l e Creek: Marsters 
Wh i te R iver g la c ia l  adva nce:  Cra n e  1 
Z i gzag R iver g l a c ia l ou twash : Cra ne 1 

la ke l eve l s: 
Abert la ke: Lev i n  2 
Fort Rock:  Bedw e l l 

la nds l i de,  crea tion of loon la ke: Ore B i n  7 
S ea l evel  r i se , Ca pe Arago: H u bbs 
S edimenta ti on :  

Abert  l a ke p laya :  Su l l i va n ,  B .  M .  2 
Coa st Ra nge: Ba I s ler 1 
S ius law R i ver pea t  under du ne: Kru eger 

Soi l hori zon , W i l lamette Va l l ey :  Reckendorf 
Var ia tions from art i fi ca l  sources: Hou terma ns 
Vo l ca n i c  eru ptions:  

B l u e  la ke cra ter c i nders and ash:  Cha tters 3 
C l ear la ke form ed: Benson 
Cra ter la ke form ed: Briggs 
Four-i n-one c i n der cone: Cha tters 8 
lava Cast Forest: Buc kl ey 3 
Mc Kenzie Pa ss vo l can i c  ash:  C ha tters 6 
N ew berry vo lcano pum ice:  H iggi ns 5; Pearson; 

Pe terson , N .  V .  1 3; Tamers 
Sa n d  M tn .  c i nders and ash:  Chatters 7; Tay lor , 

E . M . , 1 , 2 
S ummer la ke vo l ca n i c  ash :  A l l i son , I .  S .  2 

A D E L  AMS QUADRA NG L E  
G eo l ogy: 

R econnaissance map: Wa l ker 4 
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A D E L  AMS QUADRANGL E ,  Geology , continued 
South-centra l Pueblo M tns . :  Rowe 
Trou t Creek M tns . :  Ca r l ton 

Petrogra ph y: 
Pera l ka l ine si l i c ic volcanic rocks: Nob l e  1 

AEROMAG N ET I C  MEASUREME NTS 
A l ba ny- N ewport: Bromery 2, 4 
Conti nenta l marg i n: Ku lm 8, 9 
Leba non quadrang le:  Bromery 1 

Nor thwestern Oregon: Bromery 3; Snavely  4 

Offshore anoma l i es: Pavoni 
Offshore,  Pac i fic  Northwest: Emi l ia 1 ,  2 

O u ter conti nenta l  she l f: Bra i s l i n  
Volcanics,  oceanic extension: Em i l ia 3 

AERORAD I OAC TIVITY M EAS U R EM E N TS 
Ha nford pla nt area :  Sc hm i dt 1 ,  2 

AGA TE (see G EM STO N E S )  

AGG REGATE (see a l so D IATOM I TE ,  PER L I TE ,  
PUM I C E  I TU FF) 

Expanded sha l e: Ha rri s ,  H .  M .  
I ndustry: Mason, R .  S .  21 
M i d-Co l um bia si tes: O l cott 
Port land area : Tr imb l e  
Pozzo lanic  ash : O r e  Bi n 37 
Wa l i s of Portland: Mason, R .  S. 1 5  

AG N ESS QUADRA N G L E  
Coa l :  Way land 
Diori te i n trusions: Lund,  E .  H .  5 
La te J urassic u nconform i ty: Dott 8 
Tertiary basin :  Ba l dwin  9 
Thrust fa u l ti ng:  Ba l dw i n  1 5  

ALBA N Y  QUADRA N G L E  
Aeromag ne tic ma p: Bromery 4 
O l igocene mar ine fossi l s: H i c kman 

ALD R I C H  MO U N TA I N  Q UADRA NGL E 
Geo l ogy: Brow n ,  C .  E .  1 ,  2, 4, 5; Thayer 4 

A LD R I C H  MOU N TAI NS 
Cretaceous rocks: Peterson , G .  L .  1 
Geology: Brow n ,  C .  E .  1 , 2, 3, 4,5; Thayer 4,  1 2  
Geo logy fi e ld tr ips: Bartho lomay 1 ;  Howe l l  7 

ALDRICH MOU N TA I N S  G R OU P (see a l so C I N NA­
BAR TU FF TONG U E ,  F I E L DS C R E E K  FORMA­
T I O N , I N G LE TU FF TON G U E ,  KE L LER 
C R E E K  SHA LE , LAYCOC K  G RAYWAC KE , 
M U RDERERS C R E E K  GRAYWAC KE 

Cha nges in nome ncla ture: Brow n ,  C.  E .  4 
Map , Canyon C i ty qua d . :  Brow n ,  C . E . 5 

AL KAL I LA KE 
Ca rbona te br i n es: Rett ig 
Magadi i te: Br icker; Eugster; Rooney 

A LM E DA MI N E  
H i story ,  geo logy , and m i nera logy: L i bbey 4 

A LS EA R IVER 
Sedimenta tion: Wi I I iams, R.  C .  
Wa ter resources: Wi l l iams ,  R .  C . ; Young , L. L. 5 

ALUM I NA (see BAU X I T E ,  C LAYS) 

ALUM I NUM (see a lso BAU X I TE )  
Annua l produc ti on:  Co l l i ns,  R .  P .  1 ,  2 ,  3 ;  F u l kerson 

1 ,  2, 3,  6, 7; Gray, J .  J .  1 ,  2, 3 
Loca l i ties: 

Cheha l em H i l ls :  U . S . Bur . Mines 4 
Estaca da :  U . S .  Bur . Mi nes 4 
Hobart Bu tte: U . S .  Bur . Mi nes 4 
Mehama area :  U . S .  Bur . M i nes 4 
Mo l a l la: U . S .  Bur . M i nes 4 
Portla nd H i l l s :  U . S .  Bur . M i nes 4 
Sa l em H i l l s: U . S .  Bur . Mi nes 4 

Processes: B loch; deWeese 2, 3; F u l kerson 4; 
Fursman 2; Ore B i n  23 

Trends and ou t look: Fu l kerson 5 

A LVOR D CR E E K  F OR MAT I O N  
Owyhee Reservoir-Sucker Creek: G e ldstzer 1 

ALVO RD VA LLEY 
P layas , geomorphic changes:  N ea l ,  J .  T .  1 

ANA R IVER 
Abso l u te da ting , fossi l i nvertebrates: Buckl ey 1 

A NA LY S ES (see a l so G EOCH EMICAL I NVES T I GA T I O NS) 
Chem ica l :  

Abert Lake estua ry : Truesde l l  
A l ka l i  La ke sodium si l i ca te: Bricker; Rooney 
A l pi ne-type u l tramafi cs: Ba rnes 1 ;  C o l eman 

1; Thayer 1 

App l ega te Grou p: Kays 7 
Basin a nd Ra nge basa l ts: Leema n 
Bra tta i n  distr i c t: Mun tzert 
Co l c i c  la brador i te: S tewart ,  D .  B .  
Carbona te br i nes: Re ttig 
Cascade Mounta i ns:  Church 1 
Cenozoic ash-flow tuffs: Wa l ker 20 
Cenozoic igneous roc ks: Moore , J .  G .  2 
Coast Range basa l ts: S na ve l y  7, 8 
Co lum bia River sed iments: Ke l l ey 1, 2; Whetten 1 

Com parison of basa l ts: J ones , R .  W .  
Dolom i te forma tion: o • N ei l l  
E ugene- S pr ingfi el d ground wa ter: Fro nk,  J .  F .  
Ga bbroic si l i s: Snave l y  1 

Go l ice Forma tion: Koys 7 
G lass-bead si l ica determ i na tion: K i tt leman 1 
Graywacke ma trix mi nera l s: Hawkins 
Greyback Aureo le :  Kays 7 
Greyba c k  igneous com p l ex: Godchaux 1 
Ground wa ter , San tiam R i ver basi n :  He lm 
H eavy m i nera ls:  U . S .  G eol . Survey 22 
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A NA LYS ES , Ch em i ca l ,  cont inued 

H ydrous sodium si I ica tes: Eugs ter 
I gneous petrol ogy , Sadd l eba c k  a r ea :  Macleod 2 
La ter i ti c  so i ls:  H otz I , 2 
L oca l M i ocene centers of vo l ca n i sm :  S na v e l y  1 3  
Ma n t l e-der ived per i doti tes: Meda r i s  
Ma r i n e  sedi m ents: C l i fton I 
May Creek Sch ist be l t: Kays 7 
Mazama pum ice:  Ch ichester 2 
M ou n t  J efferson:  M c B i rn ey 2 
M ou n t  Th i e l sen fu lguri tes: Purdom 
N ewberry Ca l dera roc ks: H i gg i ns 2 
N ew berry Volca no obs i d ia n :  H i ggins 5; La i d l ey I , 2  
N i c kel  a noma l i es: Or e B i n  53 
N i c ke l  Mou n ta i n :  Kays 7 
O bsi dia n a n d  pum i c e :  Jack I , 2 
O ffreti te a n d  erion i te: Sh eppard 4 
Peridoti te: Hotz 1 ,  2 
Phosphorus i n  gra n i ti c  roc ks: Viste l ius  
P i c ture Gorge type d i fferentia ti on:  Ao ki 
P laya la kes: Feth 4 
Port land wa ter suppl i es: Durfor 
Pum i c e  soi l s: You ngberg 
Rogue gneiss of Rogue F orma tion:  Kays 7 
Sa l i ne wa ter: N ew ton 26 
S econdary d ispersion of m ercury: Trost 
S i l i ca te roc k standards: F la na ga n 
Soda rhyo l i te a sh - fl ow tuff: Wa I ker 1 3  
Soda-ri c h  san i d i ne:  Ha y 2 
So l i d  wastes from coa l  m i n i ng :  G eer 2 
S ou th S ister:  M c B irney 2 
S teens Basa l t: Avent  3; G u n n , B .  M .  
S tream-sediment  sam p l e s ,  sou thw est O regon: 

Bowen 3 
S ubma r i n e  basa l ts: Kay 
Tertiary vo l ca n ic roc ks: S nave l y  7 
Thor i um a nd ura n i um in vo l ca n i c  roc ks: Go ttfr ied 
Tyee Forma tion :  Snave l y  6 

E l ec tron probe technique,  pyroc lastic deposi ts: 
Sm i th ,  D .  G .  W .  

M oda l :  
Basi n and Range basa l ts :  Leem a n  
Bra tta i n  d i s tr i c t: M u n tzert 1 
C oast Range:  S nave l y  8 
C o l um b i a  R i ver:  Whetten I 
Greyba c k  i ntrusive c om p l ex: Godchaux I 
J oseph i n e  per i do t i te sheet: Ramer 1 
Lang lois  quad . ,  S �: Len t 
Ph osphorus i n  g ra n i ti c  rocks: Vis te l i us 
Sadd leba c k  area: Mac l eod 2 
S teens Basa l t: Avent  3 

N eu tron act iva tion , Co l um bi a  R iver Basa l ts: Osawa 
Sam p l e  prepara ti o n ,  marine sed i m e n ts :  C l i fton 1 
S pec trogra p h i c :  

Abunda nce o f  sca nd i um , vo l ca n i c  roc ks: Frykl und 
A l pi n e  u l trama fi c roc ks: C o l em a n  1 
Chrom i um a nd n i c ke l  i n  basa l t:  Turekian 
Com posi tion of ba sa l tic  roc ks: Lover i n g  
Em ery: Wh i te ,  J .  C .  
Ground wa ter , l ower Sa n tiam Ri ver ba s i n :  H e lm 

A NA LYS ES , S pec trogra ph i c ,  conti nued 
La ter i t i c  soi I s :  H o tz 1 , 2 
Mar i n e  sed i m e n t  sam p l es of f ine d e tr i ta l  go l d :  

C l i fton 1 
N i c ke l -bear i ng stream sed i m e n ts: Ore B i n  53 
Per i doti te :  H otz 1 ,  2 
S teens Moun ta i n  basa l ts: Gunn , B .  M .  

X-ray di ffra c tion: 
Bra t ta i n  d istr i c t: M u n tzer t 1 
Ca l c i c  labrador i te :  S tewart,  D .  B .  
Cascade Mounta i ns :  Church 
Cav i ty m i nera l s  a t  Summ i t  Rock: K le c k  
C la y  m i nera l s :  Russe l l ,  K .  L .  
Crysta l vi tr ic  tu ff: N e lso n ,  D .  0 .  
J oseph i n e  peridoti te sheet: Ram er 
N ew berry Ca ldera obs id ian :  La i d l ey 1 ,  2 
O bsidian and pum ice :  J a c k  1 ,  2 
Offreti te a nd erion i te :  S heppard 4 
Pa lagoni te tu ffs: Nayudu 1 
S oda- rich sa n i d i ne :  Hay 2 
Synthesis of c l i n opti l o l i te- l i ke zeo l i te:  Am es 1 
Tyee Format ion depos i ts: Snave ly 6 

A N D ES I TE 
Com pos i tion :  

Cascade volca noes: M c B i rney 2 
Mount Adam s:  Sheppard 2 
Mou n t  Hood : Egg l er 
Mou nt  Mazama : M c B i rney 1 
Or i g i n  of magma : Kuno 1 ,  2 

Conference: Do l e  6; Kuno 1 ,  2; M c B i rn ey 3 
J o i n t  pa ttern and a l tera tion:  Wa l ker 9 
Loca I i ti es: 

Bend quad . E�: Swanson , D .  A .  6 
Burns J u nc tion-Rom e  area : E l l i son 
Crescent quad . E�: Wa l ker 1 0  
D u fur quad . :  Wa ters 5 
Eas t  La ke: H ig g i ns 5 
H i gh Cascades: C h urch 1 ,  2; M c B i rney 2; 

Sheppard 2; Wise,  W .  S .  1 
Moun t  Adams:  Sheppard 2 
Mount  Hood : Wise,  W .  S .  2, 3 ,  4, 5 
Mou nt  Mazama : McBirney 1 
Sawooth R idge:  Pa tterso n ,  P .  V .  2 
S im coe M tns . ,  Wash . :  Sheppard 1 ,  2 
Summ i t  Roc k p l ug :  K l ec k  
Three S isters area: Ta ylor , E .  M .  6 
W estern Cascades: Ch urch 1 ,  2 

Ori g i n  of magma , i so tope studi es: Church 1 ,  2; 
Hedge 1 ,  2 

Tec to n i cs: 
C enozo i c :  Chr i s tia nsen 
Geosync l i na l  system : Dic ki nson 8 

A N D ES I TE C O N F E R E NCE 
G u i debook: Do l e  6 
Proc eedi ngs: McBirney 3 

A N LAU F QUADRA N G L E  
Geo logy: Hoover 
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A N TE LO P E  F LA T  BASALT 

Owyh ee reg ion:  K i tt l eman 3, 4 

A N TH R O POLOGY (see AR C H A E O L O G Y) 

AN TI C L I N ES (see F O LD I N G )  

A N TIMO NY 
Annua I production:  Gra y ,  J .  J . 1 
G eo l ogy a nd d i stri b u tion:  Wagner ,  N .  S .  7 

APP LEGATE GROU P 
G eo l ogy:  Engel hardt; Gadcha ux 1 ; H e i nr ich;  Kays 7; 

Ram p 6 
M i nera l resources: 

Go l d ,  chrom i te: H e inr ich  
Marb le :  Ramp 2 
Mercury: Trost 
Sand and grave l :  Sch l i c ker 9, 1 0  

A QU I F E R S  (see G R OU N D  WA TER) 

ARCHAEO LOGY (see a l so ABS O LU T E  DATI NG Radio-
carbo n ,  Archa eo l og i ca l )  

' 

Abso l u te da ti ng:  
Arti fa c ts ,  prepared cores a nd b la des: Sa nger 
Cape Arago m idden: H u bbs 
Fort Roc k cave: S trong 5 
Obs i d i a n  h ydra ti on ra te: J oh nson , L . ,  J r . 2 

Arti facts :  
Ancient bay n ear Seaside:  Dark 
Arrow h eads , Fossi I La ke: S teere 4 
K i tchen m iddens , Round Bu tte : Roscoe 
Obsi d ian  and pum i c e :  Jac k 1 ,  2 
Obsid ian  h ydra tion rate: J oh nson , L . ,  J r . 2 
Grea t  Bas i n  stone age: S trong 5 

B i b l i ogra ph i c  guide:  J oh nson , L . ,  J r . 3 
Loca l i t i es: Meighan 

Chr is tmas Va l l ey:  Chr istmas Va l l ey Wom e n ' s  C l u b  
Fossi I La ke: S teere 4 
G lass Bu ttes wor kshops: H efl i n  1 
K lamath Bas i n :  J oh n so n ,  L ., J r . 2 
longhouse, ki tch en m i ddens n ea r  Seas i de: Dark 
M a c ks Canyon I n d i a n  pi t h ouses: H a l l  
Obsi d ia n ,  Burns area: Ga i I 1 
Round Bu tte : R oscoe 
Th e Da l l es area: Bergen;  S trong 2 
W i ldcat Canyon s i te :  C o l e; Cra n e  3 

Sedim entat ion , cave and rock sh e l ters: Fryxe l l  1 

AR L I N G TO N  LA KE B E DS 
Da l l es-Umati l la sync l i ne:  Newcom b 8 

AR L I N G TO N  QU ADRAN G L E  
M i ssou la f l ood , " Th e  Narrows " :  Bre tz 

AS B ES TOS 
Annua l produc tion : Fu l kerson 2 ,  3 ,  6, 7 
Deposi ts :  Br ight,  J .  H • 

C h rysoti l e ,  Gra n t  Coun ty: Wagner,  N .  S .  3 

ASBES TOS , Depos i ts ,  con ti nued 
Magnesi um si l i ca te m i nera ls: Wa gner ,  N .  S .  8 

I ndustry: Brigh t, J .  H . ; Wag ner , N .  S .  3 

AS H (see V O LCA N IC AS H )  

ASH F LOWS (see WE L D E D  AS H F LOW TU F F S )  

AS H LA N D  QUADRA N G L E  
Late C retaceous roc ks :  E l l i ott 

AS HW O O D  AR EA 
H i gh- ti ta n ic basa l ts :  Robinson , P .  T .  2 ,  3 
J oh n  Day Formation :  Robi nson , P .  T .  1 ;  Swa nson , 

D .  A .  3 

AS SAY S ERVIC E 
Sam pl i ng methods: Wagner , N .  S .  5 

ASTORIA F ORMA T I O N  
As toria type l oca l i ty ,  h i s tor i ca l revi ew :  Dodds ,  

B .  R .  1 I 2 
Concreti ons , Ter tiary sha l es :  Boggs 1 ,  7 
Corre la tion w i th C o lumbia R i ver Basa l ts :  Dodd s ,  

R .  K .  3 
Fossi l i nvertebra tes: 

Foram i n i fera , Yaqu ina Bay ,  A l sea Bay areas:  
Gonsa l ves 

Med iargo , n ew gen us of Cym a ti da e :  Terry 
M i c rofau na ! corre l a ti ons: R o thwe l l  
Miocene m a r i n e  m o l l usks :  Moore,  E .  J .  
M o l lusca n assem bla ges: Add icott 4; Dodds , 

R .  K .  2 
M o l lusca n fa una corre lat ion w i th tropi ca I form s: 

Add icott 6 
N eogene c l ima tic  c ha nge:  Add icott 7 
N ew marine m o l l u s ks :  Addi cott 3; Moor e ,  E .  J .  

F ossi l vertebra tes: A l l odesmus  (sea l i on) : M i tc he l l  
Ground wa ter , C l a tsop P l a i ns: Fra n k ,  F .  J .  1 ,  3 
Loca l i t ies:  

As toria area :  Dodds, B.  R .  1 ,  2; Dodd s ,  R.  K .  3 , 4 
Cape Loo kou t S ta te Park: Ma ngum 
Coos Bay area: Terry 
N ewport area : S nave l y  1 1  
Northw estern O regon:  S nave l y  4 
Sadd l e  M tn .  S ta te Par k: Na fz i ger 2 
Vernonia-Ba n ks area: Maso n ,  R .  S .  1 2 
Western Oregon : S nave l y  1 4  
Yaq u i na Bay area : S nave ly 5 

Ter tiary g eo log i c  h is tory : S nave ly  3 

ASTORIA C A N YO N  (see SU BMAR I N E  G E O LOGY) 

AS TOR IA FA N (see S U BMAR I N E  G EO LOGY) 

AU G I TE 
Cav i ty m i nera l s  a t  Sum m i t  Roc k: K l ec k 
Cedar Bu tte loca l i ty:  Ne lson, D .  0 .  
R e l ics i n  h or n b l ende: Ta u benec k 1 0  
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B 
BABYF O O T  LA K E  AR EA 

Geology a nd petrography: Wise,  J .  P .  

BAKER C OU N TY 
Ea rth qua ke ,  N orth Powder: Couch 1 
Fossi I f lora : 

S parta f lora :  Hoxie 
Tempskya : Da ke 1 

F oss i I i nver tebrates: 
Brach iopoda , new spec i es and genus:  Wa terh ouse 
M o l l usca , Perm i a n  gastropod: Yoch e l son 

G eo l ogy: 
Burnt R iver Ca nyon:  Ash l ey 1 ,  2 
E l kh orn R i dge: Derksen; Sw i te k  
Homestead area : Va l l i er 3 
J u rassic cong l om era te layer , L ime:  Brooks 4, 7 
La ke Bonnevi l l e f lood evidence:  S tearns 3 
Oxbow area : S tearns 4, 5 
Oxbow-Cuprum shear  zone: Va l l i er 2 
P inna c l e  topogra phy: Ore B i n  30 
Quadra n g l es: 

Cav i n ess: Wo l ff 1 ,  2 
Durkee: Prostka 3 
Eag l e  C a p: Carnaha n ,  G .  L .  
Irons ide Mtn . :  Lowry 
S parta :  Prostka 1 ,  2 

Saw tooth R i dge: Pa tterson , P .  V .  2 
Sna ke R iver Ca nyon:  Brooks 5; Va l l i er 1 

Grou nd wa ter: 
Ba ker Va l l ey: Ducret; Lystrom 2 
Burnt R i v er va l ley: Pr i c e  2 ,  8 
Leve l s  1 96 1 - 1 965: U . S .  G eo l . S urv . 23 
North Powder V a l l ey aqu i fer : Lystrom 1 
Powder R iver bas in :  Oreg . S t .  Wa ter R es . Bd . 9 

I n trusions: 
Ba ld Mtn . bath o l i th :  Thayer 2 ,  1 0  
Basa l ti c  d i kes a t  Copperfi e ld :  S tearns 2 
C ornucopia stoc k: Tau beneck 1 , 1 3 , 1 4  
S i  I I  a t  base of Co l um bia R iver Basa l ts: S tearns 1 

M i n era l industry: 
C h em ica l Lime Co . p l a n t: Ore Bin 43 
Cornucopia m i ne:  Ore B i n  9; Oregonian 2 

M i nera l s  a nd m i nera l  resources: 
Copper , Hom estead area : Va l l i er 3 
Copper , l ead , z i n c :  Bowen 2 
G o l d :  K oschmann; Brooks 6 

E l khorn R i dge:  Der ksen , Sw i tek 
M ercury: Broo ks 2; U . S .  Bur . M i nes 3 
P l a ti num m e ta ls:  Mertie 
S i l ver: Brooks 6 

E l khorn R i dge: D er ksen , Sw i tek 
Tu ngsten:  Lemmon 
Va na d i um bi b l i ography: F isch er 2 
Verm i c u l i ti zed biot i te: S ta p l es 3 

BAKER COU N TY, con ti nued 
M i n i ng h istory: Potter 

Armstrong n ugget: Wagner , N .  S .  6 
G o l d  p l acers: Weissenborn 6 
G o l d  and s i lver: Broo ks 6 
R a i n bow m i ne ,  Mormon Bas i n :  Lee 

Petrogra phy:  
Ba ld Mtn . ba tho l i th :  Larsen 
Co l um bia R iver Basa l t  f l ows: S c hm i n c ke 2 
Cornucopia stock: Tau benec k 6 ,  1 1 ,  1 3  
l i q u i d  gra n i ti c  magma ev i denc e:  Tau beneck 1 4  
Z eo l i tes: Sheppard 4; Ta ubeneck 1 6  
Z i rcons i n  gra n i ti c  rocks: Ta u benec k 2 

Surface wa ter: 
Ma l h eur-Owyh ee area :  Ore. S t. Wa ter Res. Bd. 1 1  
Powder River bas i n: Ore . S t .  Wa ter Res . Bd . 9 

BA KER QUADRA N G L E  
Ground water , Ba ker Va l l ey: Lystrom 2 
Perm i a n  a nd Tr iass i c  rocks: Bos tw i c k  1 

BA N DO N  QUADRA N G LE 
Geo logy, Myr t l e  Poi n t  area : Ba l dw i n  1 4  

BAN D O N  S TATE PAR K 
Foss i l p l a n ts ,  M i ocene s i l icoflage l la tes: Orr 1 

BASA LT (see a lso C O LUM BIA R IVER BASALT,  LAVAS 
VO LCAN I S M) 

' 

G eoch em i ca I studi es: 
Chrom i um and n i cke l  d istr i bu ti on:  Turekian 
H i gh- ti ta n ia a l ka l i -o l iv i ne:  Robi nson , P. T, 2,  3 
Lead a nd strontium isotope: Church 

Geomagne tism : 
De l i nea tion of fau l ts: Wa tki ns 1 3  
La te C enozoi c  basa I ts :  S tra ngway 
Petro logy and na tura l magnetic po lar i ty: larson 3; 

Wa t ki ns ,  1 9; W i lson , R .  L .  1 ,  2 
S ea- f l oor spr ea d i ng hypo thesis :  I rvi ng; Na ture 1 
Tra nsi t i on i n  earth ' s  magneti c fi e l d :  Go l dste i n  

La te C enozo i c  M esa sheet: 
Discussion of th eory: Wa l ker 1 5  
Extensive si ng l e- layer u n i t: Wh ee l er 2 

Lava tubes , Ma l h eur C ou nty: C i es ie l 
Petrogra ph i c  studi es :  

Basa l t- obs id ian  re la tions re- eva l u a ted: H i ggi ns 5 
Basa l t i c  to andes i t i c  grada tions:  Tay lor ,  E .  M .  4 
Cascades ,  recen t  lava s :  Sm i th ,  A ,  L .  2 
Com parisons, S E  Oregon w i th C o l umbia 

R i ver Group: Wa l ke r  2 1  
Com posi tion:  Lover i n g  
Com pos i t i ona l var ia tions: S nave l y  7 
Cow Creek La kes area : M i l l ho l len 
H i gh-a lum i na magma:  K u no 1 ,  2 
S ou thern Cascades,  Qua ternary: Sm i th ,  A .  L .  1 
Tho l e i i ti c  and a l ka l i c :  H edge 3; S nav e l y  8 
Trac e  e lem e n ts :  De long 
W e l ded tu ff: Ta y l or ,  E. M .  7 
Z i nc i n :  Rader 
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S u p l ee - l zee area: D i c ki nson 5 

BAS I N  A N D  RA N G E  
Abso l u te dati ng : 

Cenozoi c  si l i c i c  vo lca n i sm :  Armstrong 
C l ima tic  cha nges: An tevs 
Miocene g eomagnetic secu lar  var i a tion :  Wa tkins 7 
S tone age i n  Grea t Bas i n :  S trong 5 

F l oods, magni tude and frequ ency: Bu t l er 
Foss i l i nver tebra tes ,  freshwa ter m o l l usca: Ha nna 1 ,  2 
Fossi I p l a n ts : 

Corre lat ion to N evada flora: Wo l fe 2 
Suc ker Creek- Trou t Creek f loras: Graham 1 

Fossi I vertebra tes: 
B la c k  Bu tte loc a l  fauna:  Shotwe l l  6 
Fo�s i I grouse, Dendraga pus: J eh I 2 
La te Tertiary horses: Shotwe l l  1 
La te Tertiary i nsecti vores (mol es) : H u tc h i son 1 
Mamma l ia n  communi ti es: Shotwe l l  2, 4, 5 
M i ocene mamma ls :  Shotwe l l  9 
Peromyscus (sh rews) of late Tertiary : Shotwe l l  7 
P l ei s tocene bi rds from F ossi l La ke: J eh l 1 

G eo l ogy: Ba l dw i n  8; Wa l ker 1 7  
Bratta i n  d is tri c t: M u n tzert 1 ,  2 
Broga n quad . :  Fouch 
Ca l i forn ia ,  northern : Ba i l ey 1 
Cavi n ess quad . :  Wo l ff 1 ,  2 
Hart M tn .  Na t l . Ante lope Refuge: Wa l ker 7 
Jorda n Va l l ey quad . :  Wa l ker 6 
J u n tura Bas i n :  Shotwe l l  3, 4 
Orig i n :  Lovej oy 1 
Owyhee Reservoir  area :  G e ldstzer; K i tt l eman 

2 ,  3 ,  4 
P i c ture Roc k Pass: l keagwa u n i  
P I  u s h  area: Larson 1 
Pue b l o  M tns . ,  sou th-centra l :  Row e  
Qua ternary: Morrison , R .  B .  
S teens-Pueb lo  M tns . area : Avent  1 ,  3 ,  4 ,  5 ,  6 
Trou t Creek M tns . :  Car l ton 

G eomagnetism :  
Abnorma l l y th i n  crust: Na ture 2 
Behavior of fi e ld :  Gol dstei n; Wa tki ns 
Magnetic i nsta bi l i ty: Watkins 1 5  

Grou nd wa ter : 
Lacustr i n e  carbona te br i nes: Rettig 
Qua l i ty: Feth 4 

La kes: 
Ancient  sh ore l i nes: Broga n 3 
Dess ica tion po l ygons: Nea l ,  J .  T .  2 
Exte n t  of lakes: F eth 1 
G eomorph i c  c ha nges i n  p layas:  N ea l ,  J .  T .  
M i o- P i i ocene la ke Nevada : Lovejoy 2 
P l ei stoc ene la kes: S nyder 

M i nera l resou rces: Wa l ker 1 7  
Bra tta i n  d i s tri c t: M u n tzert 1 ,  2 
Hart M tn .  No t l . Ante lope Refuge: Wa l ker 7 

Petrogra ph y :  
Ash-f low tuff,  Buzzard Creek area : Wa l ker 1 8  

BAS I N  A N D  RA N G E ,  Petrography,  cont inued 
Geochem istry, S teens M tn .  basa l ts: Gunn , B .  M .  
Pero l ko l i n e  si l i c i c  vo lcan ic  roc ks: Nob l e  1 
P l aya m uds: Eugster 
Pum i c e  at Summer La ke: A l l ison , I .  S .  2 
Pum i c e  fa l l :  Antevs 
Qua ternary basa l ts ,  chem i ca l  com posi tion:  Leemon 
Trac e  e l em ents of si l i c i c  vo l ca n i c  roc ks: Beeson , 

M .  H .  3 
S tructure:  

Areas:  
Ca viness quod . :  W o l ff 1 ,  2 
Ma l heur Gorge: Haddoc k 2 
Owyh ee R eservoir-Su c ker Creek: G e l dstzer 
S teens Pue b l o  M tns .: Aven t 1 ,  2 ,  5 
Tro u t  Creek M tns . :  Car l ton 

B loc k fau l ti ng: Dona th 1 ,  2 
Cenozoic tec tonics:  Dott 1 0; Ham i I ton 2, 3 
Con ti nen ta l  dri ft: G i l lu l y 3 
East Pac i fi c  R ise extension:  Tou benec k 1 8  
Geomagnetic stu d i es of a nom a l i es:  Cam fi e l d  
Mojave l i neament: Borosh 
Norma l fau l ti ng and l a tera l sh ear : Pease 
Tec ton i c  evo l u tion:  G i l l u l y  1 
Tec ton i c  rota ti on: Tau benec k 1 2; Wa tkins 1 4  
Ter tiary a nd Quaternary fau l ti ng:  Ma l oney 1 

Surfac e  water,  i nd ex of records to Sep t .  30, 
1 967: E isen h u th 3 

Vo l ca n i sm :  
Abso l u te dat ing :  Armstrong 
Cenozoic d i kes , swarm s:  Ta ubeneck 1 8  
H ea t  f l ow determ i nat ions: B la c kw e l l  1 ,  2 
La te Tertiary si l ic i c :  Tha yer 3 
Mears: Peterson , N .  V .  5 
Qua ternary: Morri son , R .  B .  

BASTE N D OR F F  F O RMATI O N  
Coos Bay area :  Ba l dw i n  1 1 ; Dott 9; Eh l en 1 ;  

McWi l l iams 
F ossi l i nvertebra tes: 

M icrofauna ! corre la tions: Rothwe l l  
Miocene mari ne mo l l usks :  Moore ,  E .  J .  

Fossi l p l a n ts ,  pa lyno logy and pa l eoecol ogy: 
Hopki ns,  W .  S .  

BATES QUADRA N G LE 
Regiona l Creta ceous sequences: Peterson, G .  L 1 

BATH O L I TH S  (see I N TRUS I O NS)  

BAUX I TE (see a l so A LU M I N UM) 
G eo l ogy of deposi ts: U . S .  Bur . M i n es 4 

Co lumbia R i ver Group: Corcora n 1 ,  8 
Genesis  of la ter i te :  Trim b l e  
Western O regon : S na v e l y  1 4  

Production m e thods: 
Bayer process: Corcoran 8 
Dou b l e- l each proc ess: H o l brook 
M e ta l lurgica l testi ng: C orcoran 8 
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BAUX I TE ,  Product ion methods , conti nued 
Pedersen proc ess: B la ke ,  H .  E . ; Corcoran 8; 

Fursman 2 
Recovery process: U . S .  Bur . Mines 4 
S lag  tests , arc furnace tests: B lake,  H .  E . ; 

F ursman 2 
Resources: B l och; Pa tterson , S .  H .  

Cheha l em H i l l s :  Ore B i n  1 0  
Sa l em H i l ls :  B l a ke ,  H .  E . ; Corcoran 1 ,  8; 

Fursman 2 
T i tan i um i n  later i ti c  occurrences: Peterson , E. C. 
Tua lat in  Mtns . :  Corcora n 8 

BEAR CR EEK  VALLEY 
Sand and grave l :  Sch I i c ker 9 

BEGG FORMATI ON 
Sup lee- l zee area: D i cki nson 5 ,  7 

B E N D  A I RPORT QUADRA N G L E  
Geo logy and morpho logy, lava tubes: Gree ley 

B E N D  AMS QUADRA N G LE 
Geo logy E�: Swanson , D .  A .  4 ,6  
Horse Heaven m i n i ng d i str i c t: Swa nson ,  D .  A .  3 
Lava tubes: Gree ley 
S tra tigraphy,  base of John Day Fm . :  Swanson , 

D .  A .  3 

BE NTON C OU N TY 
Abso l u te da ti ng, Probosc id ian tusk: Buc k l ey 7 
Geo logy: 

Aeromagnetic map: Brom ery 2, 4 
A l sea R iver bas in :  Young ,  L .  L .  5 
Marys Pea k s i l l : C lark ,  H .  C .  1 ,  2, 3, 4, 5,  
Sediment transporta ti on: Ba Is ler 1 
Subsurface geo logy , Wi l lamette basi n :  

Newton 28 
Ter tia ry, western Oregon: McWi I I  iams; 

S nave l y  3, 6, 1 4  
W i l lamette Va l l ey Qua ternary: G l enn 2 

Geomorpho logy; " Red h i l l "  soi l s :  Parsons,  R. B. 1 
Ground-wa ter l eve ls  1 96 1 -65: U . S .  G eo l . 

S urvey 23 
M inera l resources; Zeo l i tes: C la rk ,  T .  E .  
Petrograph ic  ana lyses: 

Au th igen ic  s i l i ca tes: En lows 
Eugeosync l i na l  depos i ts ,  Tyee Fm . :  S nave ly 6 
Ter tiary vo lcan ic  rocks: Snave l y  7 

Surface water: 
A lsea R iver basi n: Young , L .  L .  5 
Wi l lam ette R i ver basi n :  Oreg . S t .  Water Res . 

Bd . 6; Oster 2 

B E NTON I TE 
Hart M tn .  Nat l . Antel ope Refuge: Wa l ker 1 1  

B ERNAR D F ORMAT ION 
Sup l ee area: D icki nson 5 ,  7 

B I B L I OG RA PH I ES AND I N DEXES 
B i b l iograph ies: 

Anc ient la ke deposi ts: Feth 3 
Oregon archaeo logy: Joh nson, L . ,  J r . 3 
Oregon geo logy: 

1 95 1 - 1 955: S teere 1 
1 956- 1 960: Roberts 2 

Sup l ee area pre-Tertia ry roc ks: S teere 3 
Theses: 

1 958- 1 963: Chron i c ,  J .  
1 959- 1 965: Roberts 1 
1 964: Ward 

Va nad i um :  F ischer 2 
I ndex to Ore B i n :  Lew is ,  M .  C .  

B I EN N IAL  R E PORTS 
Oreg . Dept . Geo l . 1 ,  2, 3, 4, 1 0  

B I G  HO LE MAAR 
Eruptive mecha n ism : Lorenz; Peterson 2 

B I OG RAPH I ES (see a lso H I S TORY O F  OREGON , 
OB I TUAR I ES ) 

Al l i son , I ra S . :  Oreg . Acad . Sc i . 
Bretz , J .  Har lan :  Howe I I  6 
Cam pbe l l ,  ia n: Broga n 4 
Corcoran ,  R .  E . :  Dunn ,  M .  R .  
H i nes ,  Pi erre R . :  L ibbey 6 
Hodge , E .  T . :  Oberson 2 
Howe l l ,  Pau l W . :  Mi l l er ,  L .  
S tevens , J .  C . :  Oberson 1 
Treasher , Ray C . : Eng . Geo l . ;  Li bbey 5 
Wi l ki nson , W .  D . :  Oreg . Acad . Sc i . 2 

B LAC K SAN DS 
C l a tsop Spit :  Ore B i n  26 , 3 1  
Co l um bia R iver mou th :  Hess , H .  D . ; Overstreet 
Con ti nenta l  terrace: C l i fton 2 ,  3; U . S .  Geo l . 

Survey 22 
Horse S i gn  Butte ,  Curry County: Ba ldw i n  1 2  
K lama th M tns . prov ince: Ramp 6; Thayer 1 1  
S ixes R iver: Boggs 2, 3 
Sou thwestern Oregon: H ess , H .  D .  

M in  era I resources: 
Go ld  a noma l i es: U . S .  G eo l . Survey 4 
Monaz i te: Overstreet 

Samp l e  prepara tion, fi ne detri ta l gold: C l i fton 1 
Texture and mi nera logy: Mc Kay ,  R .  H .  

B LA KELEY STAGE 
Fossi I i nvertebra tes ,  m icrofauna I corre la tions: 

Rothwe l l  

B LU E  MOU N TA I N  AN TIC L I N E  
North-centra I O regon : F ish er 1 2  

B LU E  MOU N TA INS  
Geo logy: Ba ldw i n  8 ;  D i c ki nson 7; Newcom b 7 ,  1 1 ; 

Thayer 1 0  
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B LU E  MOU N TAI N S ,  G eo logy ,  con t inued 
B lue  Mtn . u p l i ft: Couch 1 ;  Fouch 
Cav iness quod . ,  N�: Wo l ff 2 
I ronside Mtn . quod . :  Lowry 
Joh n Day country: Thayer 1 2  
Saw tooth Creek quad . ,  sou th-centra l :  Bateman 
S na ke R iver Canyon ,  Farevie l l  Bend to H e l l s  

Ca nyon: Brooks 5, 8 
Wa l lowa-O lympic l i neament: S kehan 2, 4 

M i nera l resources; chrom i te: Thayer 1 1  
M i n ing d i s tr i c ts: 

Auburn: Br ight ,  V .  
Ca nyon area :  Brooks 6 
E l khorn Mtns . area: Brooks 6 
Go ld  be l t: Brooks 6 ,  9 
Greenhorn M tns . a rea : Brooks 6 
I so l a ted d i s tr i c ts ,  eastern Oregon :  Brooks 6 
Lookout M tn . -Pedro M tn . a rea : Brooks 6 
Quartzburg area :  Brooks 6 
U n i ty area : Brooks 6 
Vi r tue area: Brooks 6 
Wa l lowa Mtns . area: Brooks 6 

Pa leomagnetism of Co lum bia P la teau :  Watkins 8 
Petrography: 

Cong lomera te layer near Lime: Brooks 4 
Ter tiary sedimentary roc ks: Pigg 
Trace e l ements of s i l i c i c  vo lcanic roc ks: Beeson , 

M .  H .  3 
S tra tigraphy: 

Mar ine Ju rassic exposures: Wagner , N .  S .  2 
Pre- Ter tiary: Thayer 2 

S tructure: 
Burnt R iver Canyon area: Ash l ey 1 ,  2 
Tec ton i c  rota tion: Taubenec k 1 2; Wa tkins 1 4  

Surface water: 
Ch em ica l qua l i ty,  Sna ke R iver bas in :  La ird 

B LUE  MOU NTA I N S  S E I SMOLOGICAL OBSERVATORY 
Seism i c  studi es: Couch 1 ;  Leich l i ter 

BOARDMA N STATE PAR K 
Geo logy: H oward, J .  K .  2 

BOH EMIA D I STR I C T  
Exp lora tion: O r e  B in  34 
Lead-zinc i ndustry: Knostman 3 

BO N E  MOU N TA I N  QUADRA NG LE 
Geo logy: Ba ldw in 9 

Northwest quarter: Krans 

BORATES 
Borax i ndustry: Wagner , N .  S .  9 
Pr ice i te, Brooki ngs area :  H offman; Wagner 1 

N .  S .  9 

BOR I NG AGG LOMERATE 
Western Cascades: Griggs, A .  B .  

BOR I N G  LAVA 
Engi neer i ng charac ter i sti cs: Sch l i c ker 5 
Geo logy: Sch I i c ker 5 
Grou nd wa ter 1 east Por t land area:  Hogenson 3 
Loco l i ti es: 

Co lumbia R i ver Gorge: Ba l dwin  1 0  
Moun t  Tabor: Howe l l  1 
Port land area: Jones, A .  C . ;  Tr imb l e  
Tua lat in  Va l l ey: Hart  
Western Cascades: Peck 2 ,  4 
Western Oregon: S nave ly 1 4  

BRATTA I N  D I STR I C T  
G eo l ogy a nd m inera l  resources: Muntzert 1 ,  2 

BRE I TE N BUSH S ER I ES 
Western Cascades: Gr iggs , A .  B . ; Pec k 2, 4 

BR IC K A N D  TI LE  (see C LAYS AN D SHA LE) 

B R IDGE  OF TH E G ODS 
Geo l ogy: S trong 3 
I ndia n myths: C lark,  E .  E . ;  S trong 3 

BR I SBO IS FORMAT I O N  
Sup lee- l zee a r ea :  D ick inson 7 

BROGAN QUADRA N G L E  
Geo logy , NWa: Fouch 

BRO KEN TOP MOU N TA I N  
G lac ia l flood: No l f  3 

BROWNSVI LLE QUADRANG LE 
Fossi I i nver tebrates: 

O l igocene mar ine  mo l l uscan fauna:  H i c kman 
G eo logy: 

NWa: Anderson , R .  W .  
SWa: Hauck  

BUI LD I N G  S TO N E  (see STONE) 

BU L L  CRE E K  BEDS 
W estern Cascades: Griggs ,  A .  B .  

BU LLY CR EE K F ORMATI O N  
H arper a rea : Weeden 
Ma l heu r  Gorge area :  Haddoc k 2 
Owyhee reg ion: K i t t leman 3, 4 

BURNS AMS QUADRA N G LE 
Ash-f low tu ff sheets: U . S .  Geo l . Survey 7 

BUR N T  R IVER CANYON 
Metamorph ic  petro logy and struc ture :  Ash l ey I ,  2 

BUR N T  R IVER SCH I S T  
B l ue Mounta i n  reg ion: Thayer 1 0  
Burn t River Ca nyon a rea : Ash l ey 1 ,  2 
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BUR N T  R IVER SCH I S T, Conti nued 
Cav iness quad . ,  N �: Wo l ff 2 
Sna ke River Canyon:  Brooks 5 

BURPEE FORMAT I O N  
Name aba ndoned , s tra ta re l ega ted to Tyee Fm . :  

Coh ee; Snave ly 6 

BUTTE CREEK  LAVAS 
Western Cascades: Griggs, A .  B .  

BUTTE CREEK  VO LCA N IC SA NDSTONE 
Fossi I vertebra tes: 

Late Tertiary Cha l i cotheres: S ki nner , M .  F .  
Miocene mamma Is :  Shotwe l l 9 

Owyhee region:  K i tt l eman 3, 4 

c 
CALAPOOYA FORMATI ON 

Hobart Butte area: U . S .  Bur . Mines staff 4 
Western Cascades: Griggs, A .  B .  

CALD ERAS (see a lso name of spec i fi c  ca ldera) 
B ig Ho le  Maar: Lorenz 
Cra ter La ke: A I I  en, J. E • 2; Sm i th R . L .  

F loor: Wi l l iams , H .  1 
Genes is: Wi I I iams , H .  3 

Newberry: La id ley 1 ,  2; Peterson , N .  V .  1 3  
Opa l i te d istr i c t: A l bers 

CANYO N C I TY AMS QUADRANG LE  
Geo logic ma p: Brown ,  C .  E .  5 
Geo logy: Brow n ,  C .  E .  1 ,  2, 3, 4, 5; Thayer 1 ,  

2 ,  3 ,  4,  5 ,  6 ,  7, 8 ,  9,  1 0, 1 1 ,  1 2  

CANYO N  MO U N TA I N  C OMPLEX 
Chrom i te: Thayer 1 1  
Per idoti te-ga bbro com p l exes: Ash l ey 1 ,  2; 

Co l eman 1 ;  Thayer 1 ,  2, 9, 1 1  

CAN YO N RHYO LI TE 
Sout-h-centra I Pueb lo Mtns . :  Avent  1 ;  Rowe  

CAPE ARAGO STATE PAR K 
Abso l u te da ting , sea- l eve l  r i se: Hubbs 
Fossi I i nvertebra tes: 

Mo l lusca : Eh len 1 
Oph iuroid: B la ke ,  D .  B .  2 

Geo logy: Eh l en 1 

CAPE B LANCO 
Abso l u te dating:  

P innother id  crabs i n  pe l ecypods: Zu l lo 2 
P l e istocene marine mo l l usca : R i chards 

B lack  sands, distr ibut ion: Boggs 3 
Foss i l  i nvertebra tes: 

Mo l lusca :  Addi cott 2 

CAPE B LANCO,  Fossi l i nvertebra t es ,  Mol l usca , cont 'd . 
E I k R iver Beds: 

Faunas: Add i  colt 1 
Pseph idia :  C l i fton 4 

Foss i I vertebra tes: 
Mamma l s ,  E l k  R iver Beds: Leffl er 

Geo logy: Dolt 1 
Lang lois quad . S �: Lent 
Marine terraces, age and corre l a tion:  Ja nda 
P l e is tocene age determ i na tions: R i chards 
Port Orford Cong lomera te: Farooqu i  
Sea s tac ks a nd reefs: Hun ter , R .  E .  

CAPE FERR E LO QUADRA N G LE 
Ca pe Sebastia n-Crook Poi n t  a rea:  Howard , J .  K .  1 

CAPE LOOKOUT S TATE PAR K 
Geo logy: Ma ngum 

CA PE MEAR ES S TATE PAR K  
G eo logy: Ma ngum 

CA PE S EBAS TIAN AR EA 
Cape Sebastia n-Crook Poi n t  area :  Howard , J .  K .  1 
Convo l u te lam i na tion of sediments: Dott  2 
De l ta i c  sed imenta tion: Dolt 4 
Sea s tacks a nd reefs: Hun ter , R .  E .  
Superimposed rhythm ic  pa tterns: Dolt 5 

CAPE S EBAS TIAN S TATE PAR K  
Geo logy: Howard , J .  K .  2 

CARBON D I OX I DE 
Annua l produc tion: Fu l kerson 1 ,  3 
G eo logy of deposi ts: Wagner , N .  S .  1 0  

CARBON- 1 4  DAT I N G  (see ABSOLUTE DATI N G) 

CASCA DA N  OROGENY 
C i rcumpac i fic struc tu re I re j uvena ti on: Dolt 1 0  
Da l l es-Uma ti l la sync l i ne: Newcom b  9 
Eocene de l ta ic  sedimentation: Dolt 9 
Ochoco Summ i t: Gamer 1 
Southwest Oregon coast: Dolt 7 

CASCADE A N D ES I TE 
Cascade Range: Chr i stiansen 
Co lumbia R iver Gorge: Ba ldwin  1 0  
F l y Creek and Round Bu tte Dam quads . :  H ew i tt 
Hood R iver Va I l ey and Cascade Loc ks: Sceva 3, 4 
Mc Kenz ie  R iver va l l ey: Jan  
P i l low struc ture: Lund , E .  H .  4 

CASCADE RA NGE  (see H IGH CASCADES , 
WESTER N CASCADES)  

CASCA N  A N D ES ITE 
Mu tton Mtns . :  Perrau l t  2 
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Discovery announced: U . S .  Geol . Survey 2 
Gob le area : Evans,  H .  T . ;  S tap l es 8, 1 0  
Owyhee Dam area:  S tap l es 8 ,  1 0  

CAV E JU NCT ION QUADRA N G L E  
Ga l ice Fm . ,  Babyfoot Lake area: Wise,  J . P .  
Joseph ine  per idoti te sheet: Ramer 
S tra tigraphy: lm lay 1 

CAVES (see SPE LEOLOGY) 

CAV I NESS QUADRA NGLE  
Geo logy of nor thern par t: Wo l ff 1 ,  2 

C E DAR BUTTE 
Geology, "aug i te loca l i ty " :  Ne lson , D .  0 .  

C E DAR MOU N TA I N  QUADRA N G LE 
Geology: Russe l l ,  R .  G .  

CEDARV I LLE  SER I ES 
Bra tta i n  d i str i ct: Muntzert 1 ,  2 
P l ush area : Larson 1 

CEME NT (see L IMESTO N E ,  SAN D  AN D GRAVE L) 

CERAMIC MATER IALS 
Pac i fic  Stoneware: Ore B in  1 4  

CHA L K  BU TTE FORMATI O N  
La ke Owyhee S ta te Park, Corcora n 3 
Mi tch e l l  Bu tte quad . :  Corcoran  2 

CHAMPOEG S TATE PAR K 
Ground wa ter , demonstra tion we l l :  Sceva 6 

CH EHAL EM H I L LS 
Ferrugi nous baux i te: Ore B i n  1 0  

CH EMICAL ANALYS IS  (see ANALYSES) 

CHETCO PEAK QUADRANG LE 
Geo logy , Ga l i ce  Fm . ,  Babyfoot Lake area : Wise, 

J .  p .  

CH ETCO R IVER AREA 
Geo logy, Babyfoot La ke: Wise, J .  P .  
Mi nera l resources, chrom i te: Ram p 1 
Sediments ,  gra i n  s ize ana lysis: B loomqu ist 

CHROM I TE (see a l so B LACK SAN DS) 
Geo logy of deposi ts: Ramp ,  1 ;  Thayer 1 1  
Gran ts Pass stockpi l e: Hun ter,  W .  L .  
Occurrences: Thayer 1 1  

Beach sands: Hess , H .  D .  
B l ue  Mtn . region:  Thayer 1 0  
I l l i nois R iver Va l l ey: Ramer 
I ronside Mtn . quad . :  Lowry 

CHROM I TE ,  Occurrences, cont inued 
John Day coun try: Thayer 1 2  
K lamath Mtns . Provi nce: Ram p 6 
Pra i r i e  C i ty quad . :  Thayer 8 
Southwestern Oregon :  Ram p 1 

Product ion :  F u l kerson 1 ,  2, 3 ,  6; Ramp 1 ;  
Thayer 1 1  

CHUCKA N U T  FORMATI O N  
Fossi I p l an ts ,  corre la tion to Oregon f loras: 

Pa bst 

C I N D ERS 
Crescen t quad . E -!, cones: Wa l ke r  1 0  
K lamath. La ke Count ies: Peterson , N .  V .  1 7  
Moun t  J efferson Pr im i tive area :  Wa l ke r  5 
Recent  vo lcan i sm :  Tay lor , E .  M .  2 
Road construc tion: Lund , J .  W .  

C l  NNABAR (see M ERCURY) 

C I N NABAR TU FF  TO NGUE  (see a lso F I E LDS CREEK  
F ORMAT ION)  
Nom enc lature: Brow n ,  C .  E .  4; Cohee 

C LAC KAMAS C OU N TY 
Abso l u te da ti ng: 

La ure l H i l l  p l u ton and d i ke: B i kerman 
Mol  a I Ia f lora :  Axe lrod 5 

Eng ineering geology ,  Tua la ti n  Va l l ey reg ion:  
Sch l i c ker 5 

Geo logi c  maps , unpub l i sh ed: 
Mola l la-Sa l em S lope area: Ham pton 6 

G eo logy: 
F i e l d  tr i ps: 

C lackamas up land :  Howe l l  4 
La ke Oswego a rea : Nafz iger 1 ;  Ren tsch 
Mola l la R iver: Hoven 

G eo log i c  b i sc u i ts: Ore B in  27 
Ladd Creek muds l ide: Geo l . Soc . Country 

News Le tter 2 
N ew errat ic  s i te: Murphy , C .  T .  L .  1 
S ubsurface geo logy,  Wi l lamette basi n: 

N ew ton 28 
Western Cascades: P�k 1 ,  2 ,  4 
Western Oregon: Snave ly  1 4  

Geomorpho logy, La ke Oswego area: Parsons , 
R .  B .  2 

Grou nd wa ter: 
East Por t land a rea: Foxworthy 2; Hogenson 3 
French Pra i r i e  area :  Pr ice 6 
Leve l s  1 96 1 - 1 965: U . S .  Geo l . S urvey 23 
Mo la l la-Sa lem S lope: Hampton 2 
Por t la nd wa ter supp ly :  A l l i son , I .  D .  

Minera ls a nd m i nera l resources: 
Go ld and si lver , North Sant i  am d i s tr i c t: Brooks 6 
Grave l deposi ts: G lenn 1 
Kao l i n :  U . S . Bur . M ines 4 
Mercury: Ba ker 2; U . S .  Bur .  Mines 3 
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C LAC KAMAS COU N TY,  continued 
Oi l and Gas; n i trogen w e l l  at Mola l la :  Newton 4 
S tra tigraphy , Tertiary: S nave ly  3 
Surface water: 

Wi l lamette R iver bas in :  Oreg . St . Wa ter Res . 
Bd . 5; Oster 2 

Wi l lomette meteor i te: Lo nge 4, 9 

C LAC KAMAS U P LAND 
Geology: Howe l l  4 

C LAR NO F ORMATION 
Abso l u te dati ng,  fossi I mamma ls: Evernden 2 
Foss i l  flora: Hergert 

Acacia wood: Gregory, I • 4 
Fern , dennstaed tioid:  Arno ld 2 
Fern genus Acrostichum: Arno ld 1 
Fru i ts and seeds from mamma l quarry: Mc Kee, 

T.  M .  1 ,  2 
G i n kgo bones i i  sp . nov . ,  Scott: Mih e l c i c  3 
Po lm wood : Gregory,  I .  2 
Popu lar account: Peterson,  J .  V .  2 
Species l i sted : Hergert 
Worm-bored pop lar: Gregory, I .  3 

Fossi I ver tebrates: 
Co lodon? hancocki , sp . nov . (To piroidea) : Radi nsky 
Hem i psa lodon sku ll:  Me l l ett 
Ochoco Pass freshwa ter fish : Cavender 1 

Loca l i ti es: 
A ldr ich  M tn .  quad . :  Thayer 4 
Ante lope-Ashwood orea: Peck 5 
Bend AMS quad . :  S tensla nd; Swanson ,. D .  A .  4, 6 
B lue M tn .  region : Thayer 1 0  
C larno area: Hergert 
Courtrcick quad . :  Thayer 7 
Cove Pa l i sades S ta te Park: Bartho lomay 2; 

Peterson,  N .  V .  1 8  
Dayvi l l e quad . ,  SWa: Forth 
Deschu tes-Uma ti l la p l a teau :  Newcom b 1 0  
Dufur quad . :  Waters 5 
Eag l e  Rock quad . :  Wa ters 7 
H igh Lava P l a i ns prov i nce :  Wa l ker 1 4  
Joh n  Day country: Thayer 1 1  
Long Creek quad . :  Thayer 6 
Lookou t Mtn .  quad: Swi nney 
Madras quad . :  Wa ters 6 
M i tch e l l  30' quad . :  Lukanuski; McKn ight ,  B .  K .  2; 

Patterson , R .  l . ;  Wi l kinson 
Monument quad . :  Wi lcox ,  R .  E .  3 
Mount Vernon quad . :  Brown , C .  E .  3 
Mu tton Moun ta i ns: Perra u l t  2 
N ewberry Ca ldera : H igg ins 
Ochoco Reservoir  quad . :  Waters 8 
Ochoco Summ i t: Gamer 
Oregon King m ine: L ibbey 2; O ja la  
P ic ture Gorge quad . :  Wh i te, W .  H .  
Pi lot Rock- Heppner areas: Pigg 
Post quad . :  Waters 4 
Pra i r i e  C i ty quad . :  Thayer 8 

C LAR N O  FORMAT IO N ,  Loca l i ti es ,  cont inued 
S tei n ' s  pi l lar area : Wa ters 2 
Umat i l la R iver bas in :  H ogenson 

S tra tigraphy; " pos t-C larno" of Wa ters: Swanson,  
D .  A.  5 

S tructure: 
Ear ly  Ter tiary deforma tion: F i sher 1 2  
Pos t-C larno up l i fts: Rogers 2 

C LATSOP COU N TY 
Archaeo logy; anc i en t  bay,  Seas ide: Dark 
Estuar ies ,  sed imenta tion: Loc kett 1 ,  2 
Fossi I i nver tebra tes: 

Astoria Fm . mo l l usks: Moore , E .  J .  
Miocene foram in i fera l s tages: Turner 

Geni stones; quartz crysta ls :  Speckels  
Geo logy: 

Astor ia Forma tion concretions: Boggs 1 ,  7 
Coasta l lands l i des: North 1 ,  2 
Co lumbia R i ver Basa l t: Dodds , R .  K .  3, 4 
Co lumbia R iver sed imen ts: Wh etten 3, 5 
C la tsop Spi t: K idby 
Ecole S tate Par k  lands l ide area: Sch l i c ker 1 
Sadd le Mtn . fi e l d  tr i p: Na fz iger 2 
Sa ndstone i ntrusions, Astor ia :  Dodds,  R .  K .  
Sea- leve l var iat ions: Roden 
Shore l i ne  cha nges: Beh l ke 
Subsurface ,  l ower Co lumbia bas in :  N ew ton 28 
Svensen quad . :  Dodds , R .  K .  2 
Tertiary: Snave ly 3 ,  4, 1 4  

Ground wa ter , C latsop P l a i ns sand dune area :  
Frank ,  F .  J .  1 ,  3 

H i story: Astoria Fm . type loca l i ty: Dodds , 
B .  R .  1 ,  2 

M i nera l prospecti ng , beach sands: Ore B i n  
26 , 3 1  

Mi nera ls  a nd  m i nera l  resources: 
B lac k sa nds: C l i fton 3; Ka uffma n; Peterson , E. C. 
Monazi te: Overstreet 
Z i rcon: Kauffma n 

Surface wa ter: 
Co lumbia R i ver: 

Computa tion of flow at  mou th :  Orem 1 
D i scharge ,  lower bas in :  Orem 2 
Water tempera tures: Moore ,  A . M .  3 

Neha lem R iver basi n: You ng ,  L .  L .  4 

C LATSOP PLAI N S  
Ground wa ter , sa nd-dune area :  Fra nk, F .  J .  1 ,  3 

C LAYS (see a l so A LUM I NUM) 
Annua l produc tion: Co l l iM,  R .  P .  1 ,  2 ,  3; 

Fu l kerson ,  1 ,  2, 3, 6, 7; Gray,  J .  J .  1 ,  2, 3 
Bu i l d i ng construct ion ,  Por t land: Mason , R . S .  1 5  
Loca l i ties: Mason , R .  S .  2 1  

Arago depos i t: Ba ldw i n  1 4  
Astoria Fa n: Russe l l  
Cascad ia channe l :  Griggs, G .  B .  6 
Va l e  deposi t: Corcora n 2 



1 24 B I B L I OGRAPHY OF T H E  G EO LOG Y A N D  M I N ERA L RES OURCES OF OREG O N  

C LAYS , conti nued 
Soi l s tudi es: 

S l i c k  spot soi Is: Lew i s ,  G .  C .  
S trength properties of c lays from volcanic rocks: 

Pope 
Vo lcani c ash soi Is: Borchard t 2 

C L I N O PTI LOL ITE 
M i nera l i ndustry: Brow n ,  R .  E .  1 

Wa ter-po l lu tion contro l :  M ercer 
Occurrence: 

Hart M tn .  No t l . Ante lope R efuge: Wa l ker 1 1  
John Day Forma tion: Ames 2; F isher 1 ,  2 ,  8 
Mo lheur Nat I .  Wi l d l i fe R efuge: Wa l ker 1 2  

Petrograph ic studi es: Brow n ,  R .  E .  1 ;  F i sher 1 
Ch emica l  ana l yses: Ames 1 ,  2 

C LOVER C R E E K  GRE E NS TO N E  
Loco l i  ties: 

B lu e  Mtn . region: Thayer 1 0  
Sawtooth Ridge: Patterson , P .  V .  2 
S no ke Ri ver Ca nyon: Brooks 8; Va l l i er 6 
Sparta quad . :  Prostko 1 ,  2 
Wa l lowa M tns . :  N o l f  2 

Pa l eotectoni cs, Perm ian system: Ketner 1 
S tra tigraphy: 

Fusu l i n ids , cri noids i n  Boker County rocks: 
Bostw i c k  1 

Permo-Tr iassic revi sions: Nolf  2 
S tructure , Late Mesozoic orogens: Hami l ton 1 

C OA L  
Annua l production: Col l i ns ,  R .  P .  1 ;  Fu l kerson 3,  6 
Foss i l  f lora; Pa l yno logy, Coos Bay area: Hopkins ,  

w .  s .  
G eo logy of deposi ts: Mason , R .  S .  22 

Coos Boy fie l d: Ba l dwin  1 4; Dott 9; Geer 2; 
K loh n ,  M .  L . ; Ya ncey 

Squaw Basin and Eden R i dge beds: Way la nd 
Western Oregon: Snavely 1 4  

I ndu stry: 
C loys in coa l -c l ea n i ng processes: Ya ncey 
Expanded aggregate from m i n e  wastes: Harr i s ,  

H . M .  
Processing m ethods: Perry 
Washa bi l i ty a nd spec i fic gravi ty: Geer 1 

M i n i ng h i s tory: Mason ,  R .  S .  22 
Coos Boy , Eden R idge fi e lds: G eer , 2 

Occ urrences: Averi tt;  Perry 
Coos Boy , Eden Ridge fi e l ds: Geer 2; Mason , 

R .  S .  22 
Ec k l ey area: Mason, R .  S .  22 
Joh n  Day basin area: Mason , R .  S .  22 
Pi lot Roc k- Heppner a reas: Pigg 
Rogue R iver fi e l d : Mason,  R .  S .  22 
S i tkum qua d . ,  sou th-centra l :  Tr igger 

COALE DO FORMAT I O N  
F ossi I f lora; P o  lynol ogy and pa l eoecology: 

Hopkins, W .  S .  

COAL EDO F ORMATI O N ,  conti nued 
Fossi l i nver tebrates; Ech i noderm descri bed :  

B l oke ,  D .  B .  2 
loco I i ti es: 

Centra l-western Oregon: McWi l l iams 
Coos Boy area: Ba l dw i n  1 1 ,  1 4; Dott 9 
Coos Boy qua d . :  Koh n ,  M .  L .  
Lower Umpqua R iver area : Ba ldw i n  1 
S tate Parks near Cope Arago: Eh l en 1 
Western Oregon: Snave ly 1 4  

Sedim en tary features: 
Convo l u te lam i na tion of sedi ments: Dott 2 
Pa leocurren t patterns: S cott, K .  M .  

C OASTA L  AREA (see a lso BLAC K SAN DS) 
Agate bea ches: Brow n i ng 1 
Earthqua kes: Couch 5 

Tsunam i war ning system: Pattu l l o 
Erosion, nor thern coast: Byr ne 5, 8 
F loods , Dec . 1 964, J a n . 1 965: Woo nan en 1 , 2 
Fora m i ni fera , i n tertida 1: Cooper , W .  C .  1 ,  2 
Geomorphol ogy: De la no 1; Di c ken 
La nds l ides: North 1 ,  2 
Li ttora l drift di sturbances: Beh l ke 
M i nero I resources: 

Heavy m i nera Is, aeromag neti c survey: U . S .  
Geo I . Survey 1 0 

Heavy m i nera ls,  sui tes from coasta l streams: 
Ku l m ,  L .  D. 9, 1 0  

Zi rcon: Kau ffman 
Radar studies of area l geo logy: Mac leod 3 
Sa nd d unes deve lopment: Cooper , W .  S . ;  

Cra nd e l l 1 
Sea- l eve l changes: 

Anoma l i es: R oden 
P l e istocene: Crandel l 

Scenic geol ogy: E kman 
Stacks and reefs , geo l ogy: Hunter , R .  E .  
Vo l canic cen ters,  M iocene: Snave ly 1 3 , 1 5  

C OAST RAN G E  
Foram i n i fera; Potassium-argon da ting: Tur ner 
G eo l ogy: Ba l dw i n  8; Snave ly 1 4  

Eastern foothi l i s ,  fi e l d  tri p: Mason , R . S . 1 2  
Gabbro i c  s i  l i s: Snavely 1 
North ern:  Snave l y  4 
Southern: Ba l dw i n  9 
Tertiary h istory: Sna ve l y  3 
Tho l e i i ti c  a nd a l ka l i c  basa l ts: Snavel y  8 
Vo lca nic  rocks , cen tra 1: S navely  7, 8 

Lead isotopic  c om posi tion: Tatsumoto; 
U . S .  Geol . Survey 1 

Ocea ni c  extension: Em i l ia 3 
Trace e l ements: De long 

Gravi ty surveys: B la n k  3; Bromery 3; W i tt 
Seism i c  stu d i es:  Berg 7, 1 2; Trem b l y  
Soi l s ,  "red hi l l " :  Parsons, R .  B .  1 

COBALT 
G eo l ogy of deposi ts: Vhay 
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O ccurrences: Bi l brey; Vhoy 
B lue  Mtn . region:  Thayer 1 0  

S tandard m i ne ore trea tment: H i l l  

COFF E E  CREEK  FORMAT I O N  
Sup lee a rea : Perrau l t  1 

COLEBROOKE  SCH I ST  
Loco l i ti es: 

Co l l i er Butte area : Burt, W. D .  
H orse S i gn Butte v ic i ni ty: Ba l dw i n  1 2  

K lamath Provi nce:  Ba.l dw i n  1 6; Ko�h , J · G · 2 

La ng lois  quad . ,  S�: Lent 
Pearse Peak area : Ka i ser 
Por t Orford-Go ld  Beach  area :  Koch, J .  G .  3 
Quosa tana Bu tte area :  Schwab 
S ixes R iver area: Boggs 3, 6 
Sou thwestern Oregon: Ba i l ey 2; Co l eman 2; 

Dott 7, 8; U . S .  Geol. Survey 1 3  
Metamorph i c  zona tion: B lake,  M . C .  
S truc tura l re la tionsh i ps: Ba i l ey 2; Ba ldw i n  1 5; 

Dott 7, 8 

CO LEST I N FORMAT I O N  
Loca l i ties: 

Ash land area :  E l l iott; Peterson ,  G .  l .  1 
Centra !-western Oregon: McWi ! I iams 
Dixonv i l l e  quad . ,  nor thern par t: Champ 
G l ide quad . :  E l ph i c; Thom pson 
Sou th Um pqua Fa l l s region: Kays 6 
Western Cascades: Gr iggs, A .  B . ;  Pec k 2 ,  4 

C O L L I ER BUTTE AREA 
Gee logy: Burt,  W .  D .  
Mesozo ic-Cenozoi c tec tonism :  Dolt 7 

COLL I ER  BUTTE QUADRAN G LE 
Geo logy, Ouosa tana Butte a rea : S chwab 

COLL I ER  S TATE PAR K 
Geo logy: Peterson , N .  V .  3 

C O LUMBIA BAS I N  
Aggregate and roc k s i tes: O lcott 
Subsurface geo logy: N ew ton 28 

CO LUMB IA COU N TY 
Foss i l  i nvertebra tes; O l i gocene mari ne worm : 

Adegoke 
G eology: 

Coast Range footh i l l s: Mason , R .  S .  1 2  
Co l umb ia R iver sediments :  Whetten 3 
S ubsurface ,  lower Co lum bia basin :  N ew ton 28 
Tertiary: Snave ly  3, 1 4  

M inera ls and m i nera l resources: 
F errug i nous bauxi te: Peterson , E .  C . ; U . S .  Bur . 

Mi nes 4 
S cappoose l imon i te deposi ts: Mason , R .  S .  24 

Petrography, cavansi te: S tap l es 8 ,  1 0  
Tem peratures, Co lumbia R iver: Moore,  A . M .  3 

Fossi I p lan ts: 
E l l ensburg f lora : Gray ,  Jane 3; Sm i l ey 
Tertiary, a l ti tude of: Axe l rod 5 

G eomagneti sm :  Wa tki ns 1 ,  2, 5, 6 ,  8, 1 6 ,  1 8 , 1 9  
Corre la tion w i th petro logy: Larson 3; W i  I son 1 

Ground water; struc ture I barr ier reservoi rs: Newcom b  2 
H ea t  f low determ i nat ions: B lackwe l l 1 ,  2 
Post-g lac ia l h i story: Fryxe l l  3 
Se ism ic  stud i es: 

Basa l t ic  f lood p la i n :  U . S .  Geo l . Survey 1 8  
Crus fa I and upper mant l e  struc ture: H i  I I ,  D .  P .  
S tra tigra phy: 

Co lumbia R iver Basa l t  a nd assoc ia ted f loras: 
Gray, Jane 3 

Ya kima Basa l t  and E l lensburg Fm . :  B i ngham 
Tecton i c  rela tion:  Taubeneck 1 2; Watkins 1 4  
Volcan i sm :  

Feeder d i kes: G i bson 1 ;  Swa nson , D .  A .  1 
F l ood basa l t: G i bson 2 

C O LUMBIA R IVER 
Archaeo logy: 

Sa lvage: Bergen 
W i ldcat Canyon s i te inunda ted :  Co l e  

Bon nevi l i e Reservoi r :  
Bed load measurem en t :  Fu I lam 
Se ism ic profi l e :  L is ter 

Estuary: 
Occurrence of monaz i te: Overstreet 
Radionuc l ide movem ent measurement: Prych 
S ediment sourc es: Whetten 5 
Sediment transpor t: Bessey; Conomos 
T ide I effec ts: Or em 2 

Geology: 
Ancestra l r i ver: Schmi ncke 2 
Beacon Roc k: Su I I i van ,  I . 
C la tsop Spi t ,  eros ion and accretion: Kidby 
Ke lso-Ca th lamet area: L iv ingston 
Nor theastern Oregon:  N ewcomb 7 ,  9 ,  1 0  
Port land area: Tr imb le  
Svensen quad . ,  W � :  Dodds , R . K .  2 
The Da l l es area: Newcom b  8 ,  1 2  

la ke Ban nevi l i e f l ood: Bretz 
Missou la f lood: 

La te P l e istocene h i s tory: Bretz 
W i l lamette Va l ley: G l enn 2; Howe l l  8 

Sediment studi es: 
Bed forms: Wh etten 6 
Graywac ke or ig in :  Whetten 1 ,  4 
lower Columbia :  Laurence; Whetten 1 ,  2 
M i nera logy of sand: Van Atta 1 ,  2 
Reservo i r  sediment ra tes: Hanson , L .  G .  
Sand waves: Whetten 3 
Sources of sed iment: Whetten 5 
TV to study sa nd: N ew  York  Times 
Zn  retention: Johnson ,  V .  

Surface wa ter: 
F loods ,  Dec . 1 964, Jan . 1 965:  Waananen 1 ,  2 
H i storica l f low do lo :  Orem 2 
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C O LUMBIA R IVER , Surface wa ter , continued 
I ndex of records to S ept . 30, 1 967: Eisenhuth 

1 ,  5 
M ea n  f l ow of record: Orem 1 
Qua l i ty 1 96 1 :  U . S .  Geol . Surv ey 20 

COLUMBIA R IVER GORG E 
G eo l ogy: Ba l dw i n  1 0; Griggs, A .  B .  

Bridge of th e gods: Strong 3 
Cascade Ra pids: Strong 3 
Columbia R iver Basa l t  patterns: Ho lmgren 

C O LUM B I A  R IVER GROUP {see a l so BASA LT, E LLE N S BURG 
F OR MAT I O N , MASC A L L  F ORMA TI O N ,  P ICTU R E  
GORG E  BASALT, STRAWBERRY VO LCA N I CS ,  
YA K I MA BASA LT ) 

Di ke swarms: 
Ch ief Joseph : Tau benec k 1 9  
Gra nde Ronde: Shaw , H .  R .  1 ,  2 
Monum ent: Tau benec k 1 9  
North easter n Oregon: Taubenec k 1 6  

Engi neer i ng charac ter istics: 
C lay sha l es i nterbedded: Anderson, R .  A .  
Tua latin Va l l ey reg ion: Sch l i c ker 5 

Fossi l f lora , assoc ia ted: Gray, Ja ne 3 
Geoch em i ca l  studies, isotope m easurements: H edge 2; 

U . S .  Geo l .  Survey 1 4  
Cascade M tns . :  Church 1 , 2 

G eoph ysica l surveys , deep resisti v i ty measurem ents: 
Ca ntwe l l  1 

Ground water: 
Arti fi c ia I recharge: Foxworthy 3 
Basa l t  aqu i fers, H erm iston- Ordna nce area :  Robison 
East Port land area: H ogenson 3 
Orchard sync l i ne: Newcom b 6 
Qua l i ty: U . S .  Geo l . Survey 1 5  
The Da l l es area : N ewcomb 1 2  

Hypotheses: How e l l 5 
Loco I i ti es: 

Antelope-Ashwood area: Peck 5 
Astoria area :  Dodds, R .  K .  4 
Boker Vo I I  ey: lystrom 2 
B l ue Mtn .  region: Thayer 1 0  
Co pe Lookou t S tate Pork area :  Mangum 
Cascade M tns . :  Church 1 , 2 
C lackamas u p la nd: Howe l l  4 
Coast, centro 1: Noyudu 1 
Co lum bia Pla tea us: G i bson 2; Wa tki ns 8 
Co lumbia R iver Gorge: Ba ldw i n  1 0  
Cove Pa l i sades Sta te Por k: Bar tholomay 2; Peterson , 

N .  V .  1 8  
Eola-Am i ty H i l l s area :  Pr ice 5 
French Pra irie area :  Pr ice  6 
Grande Ronde d i ke swarm : Show , H .  R .  1 ,  2 
Grande Ronde R i ver basi n:  Ham pton 5 
H i gh Cascades: Hopson , C .  A .  1 ;  Peck 6; Wh ee l er ,  

4 ,  5; Wi se, W .  S .  1 
H igh Lava P la i ns prov i nce:  Wa l ker 1 4  
H ood R iver Vo l l ey and Cascade Locks: Scevo 3 ,  4 
Imnaha region: Waters 1 

J oh n  Day River , south fork: Howe l l  7 

C O LUM B I A  R IVER GROU P ,  Loca l i ti es ,  continued 
J oseph U p la nd: N ewcom b  1 1  
Kelso-Ca th lamet area : l ivi ngston 
lostine R i ver vo l l ey: Goebe l 
Ma rion County: Sch l ic ker 6, 7 
Mou nt Hood: W ise , W .  S .  5 
Mu tton Mtns . :  Perrau l t  2 
N eha l em Ri ver basin :  Young,  l .  L .  4 
Neskow i n  to Ti l lamook: Oreg . S t .  H ighway Di v .  
N ewberry Ca ldera : H igg i ns 1 
N ortheastern Oregon:  Brooks 1 1  
N orthwestern Oregon: Snav e l y  4 
Ochoco Summ i t: Gomer 1 
Ordnance area : Scevo 5 
Oregon K i n g  m i ne: Oja la 
Oxbow on Sno ke River: Stearns 5 
Port land area: Brow n ,  S .  G .  2; Jones ,  A .  C . ; 

K enney; Tr i m b l e  
Rob i nette area: Stea rns 1 
Roc k Creek flow: H offer 
Sa lem H eights area: Foxworthy 4 
Sherman Co . soi I survey: Moyers 
S no ke R iver ba si n ,  w estern:  N ew ton 8 
Snoke R i ver Canyon: Morr i so n ,  R .  F .  2; 

Va l l i er 1 ,  4, 5 
S u p l ee area : Perrau l t  1 
S u p l ee- l zee area : Dic kinson 5 
Th e Da l l es area: Newcom b 7, 8, 1 2  
Tua la ti n  Vo l l ey: Har t; Sch l i c ker 5 
U mo ti l lo R i ver basin :  H ogenson 2 
V ernon ia-Bo n ks area: Mason , R .  S .  1 2  
Wa l lo Wa l lo R iver ba si n :  Mo pes; Newcom b 7 
Wa l lowa - O lym pia li neament: S kehan 3 
W estern Ca scades: Gr iggs, A .  B . ; Pec k 2 ,  4, 6; 

Whee ler 4, 5 
W estern Oregon: Snave ly 1 4  
W i nd R i ver (Wash . )  area : Su l l iva n ,  I .  
Yamh i l l  area: U . S .  Soi l Cons . S erv . 

Petrograph i c  studies: 
Baux i te m i nera ls: A l l e n ,  V .  T .  1 ,  2 
F low direc t ions: Sch m i ncke 2 
F used tu ff a nd peperi tes: Sch m i nc ke 1 
Li tholog i c  variations: Waters 1 
P i l low- lava pa lagon i te com p l exes: Nayudu 1 
R e la tion to Grande Ronde d i ke swarm: G i bson 1 
S na ke R i ver Basa l ts,  compari son: Jones , R .  W .  
Southeast Oregon basa l ts,  com par ison: Wa l ker 2 1  
Trace e l ement  abundances: Osawo 

Quadra ng l es: 
A ldri ch Mtn .: Thayer 4 
Bend AMS E�: Swanson , D .  A .  4, 6 
Ca nyon C i ty AMS :  Brow n ,  C .  E .  5 
Cour troc k: Thayer 7 
Crescent AM$ E�: Wa l ker 1 0  
Dayvi l i e  SW*: Forth 
Dufur: Waters 5 
Durkee: Prostko 3 
Eag l e  Rock: Waters 7 
I ronside Mtn . :  Lowry 
Long Creek: Thayer 6 
Madras: Waters 6 



S U BJ ECT I ND EX 1 27 
C O LUM B IA R IVER GROU P ,  Quadrang l es ,  conti nued 

M i tch e l l :  Pa tterson , R .  L . ;  Wi l kinson 
Monument: Wi l cox , R .  E .  3 
Moun t  Vernon: Brown,  C .  E .  3 
Ochoco Reservoir :  Wa ters 8 
P i c ture Gorge: Wh i te ,  W .  H .  
Post: Waters 4 
Pra i r i e  C i ty :  Thayer 8 
Sparta:  Prostka 1 ,  2 
Yamh i l l : Sch l i c ker 2 

S tra tigraph i c  re la tionshi ps: 
Astoria area :  Dodds , R .  K .  3 ,  4 
Deschu tes-Uma ti I Ia p la teau :  Newcomb 1 0 
Late C enozo ic  cyc les: Ge ldstier 2 
Nomenc lature cha nges: Thayer 5 
Oregon Cascades: Pec k 6; Whee l er 4, 5 
R i tter Hot Spr ings area :  Mosse l 
S teens Basa l t ,  corre lat ion: Avent 3, 5, 6 
Washington and Oregon: Ho lmgren 1 ,  2 

S tructure: 
Co lum nar jo i nti ng from pendi ng: G i bson 2 
Crusta l th i ckness: H i l l ,  D .  P .  
Ear ly Ter tiary deforma tion: F i sher 1 2  
Pos t-C lorno up l i fts: Rogers 2 
S ubsurface dams: Newcomb 1 , 2 
Tec ton i c  rota tion: Tau benec k 1 2; Wa tkins 1 4  
Wash i ng ton , Idaho,  Oregon : N ewcomb,  1 3 , 1 4  

COMSTOC K F ORMAT I O N  
Foss i l f loras: Axe l rod 2 

CONCR ET I O N S  
P i erced , Astoria Fm . :  Boggs 1 ,  7 

C O N DO N , THOMAS (see H I S TORY OF OR EGON ) 

CONT I N E N TA L  DR I FT (see a lso S EA F LOOR TECTO N ICS )  
Geomagnetism: 

Evidence from rare earths :  Na ture 1 
Support from sed im ents: Na ture 2 

Ocean ic  sed iments vo l um es: G i l l u ly 3 

C O N TI NE NTA L  TERRACE (see SUBMAR I N E  G E OLOGY) 

C O O N  H O L LOW F ORMATI ON 
U pper J urass ic un i t  named :  Morrison , R .  F .  3 

COOS BAY AREA 
Fossi l f lora; Pa l yno logy: Hopkins,  W .  S .  
Fossi I i nvertebro tes: 

Mo l lusca: 
Mediorgo , new genus of Cymotidoe: Terry 
M iocene- P l iocene: Armentrou t 
Pen i te l lo pen i to (Conrad 1 837) :  Evans,  J .W . 

1 , 2 --

Geo logy: 
North-centra l Coos Bay quad . :  K lahn ,  M .  L . 
Revis ions: Ba ldw i n  1 1  
S ta te Parks near  Ca pe Arogo: Eh len 1 
Tarhee l a nd Empire Fms . :  Armentrou t 

COOS BAY AR EA, conti nued 
Sed imenta tion,  de l ta ic :  

Eocene: Dott 9 
Eugeasync l i no l  bel ts: Dott 4 

Sedimen ts: 
Convo l u te lam i na tion: Dott 2 
Depos i tiona l envi ronment: B loomquist  

Soi l s  engineer i ng: 
H ighway em bankment fa i l ure: Be l l  

COOS BAY QUADRA N G LE 
Geo logy: 

Nor th-centra l par t: K l ah n ,  M .  L .  
Revis ions: Ba l dw i n  1 1  

M inera l resources; coa l :  Way la nd 

COOS CONG LOMERATE 
Coos Bay area :  Armentrou t 
Fossi l i nver tebra tes: Armen trout 

N ew genus, gastropod (Dru pi nae) : Her t l e i n  
N ear Co pe Arogo: Eh len 1 

COOS COU NTY 
G eo logy: 

Bandon coos to I s tr i p: Eh l en 2 
Ca pe Arogo area slate parks: Eh l en 1 
Coos Bay area :  Ba l dw i n  1 1  

De l ta i c  sed imenta tion: Dot t  4 ,  9 
Depasit i ono I processes: Dott 3 
Estuar ine and mar i ne sed iments: Cumm ings 1 
Fairv i ew-Mc K i n l ey area :  Ne l son , E .  B .  
Myr t l e  Poin t  area : Ba ldw i n  1 4  
Quadrang l es: 

Bone Mtn . :  Krans 
Coos Bay: K lahn ,  M .  L .  
Coqu i  l i e: Fo i rch i  ld , Magoon 
Em pire: Armentrout 
Powers: Born; Hess , P. D .  
S i tkum : Fa i rch i ld; Magoon; Trigger 

Tyee Fm .: Love l l 1 ,  2; Rogers 4 
Eugeosync l i na l  deposi ts: S nave ly  6 

Ground-wa ter resources: 
Sand dune area : Brown ,  S .  G .  3 
South Coast basi n :  Oreg . S t . Water R es .  Bd . 4 

I n trusions, d ior i te :  Lund , E .  H .  5 
M i nera ls  and m inera l  resources: 

B lack  sa nds: C l i fton 3; Brooks 6 
Chrom i te: Romp  1 

I n  b lack  sa nds: Thayer 1 1  
Coo l :  

C lay i n  subbi tum inous: Yancey 
D i sposa l of m i n i ng wastes: Geer 2 
Squaw Bas i n  and Eden R i dge: Way land 

Gold and s i lver: Brooks 6 
H eavy m i nera ls :  Ku l m ,  L . D .  8 ,  9 
Mercury: U . S .  Bur . Mi nes 3 
P lat i num i n  beach deposi ts: Mertie 
Samp l e  prepara tion for a na l ysis :  C l i fton 1 
S tream-sed iment samp l es: Bowen 3 
Z i rcon: Kauffman 
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C OOS C OU N TY, continued 
Pa l eontology: 

Fossi I f lora : 
Miocene si l icof lag e l la tes: Orr 1 ,  2 
Pa l yno logy, Coos Bay area: Hopki ns, W .  S .  

Foss i l  i nvertebrates: 
Astoria Fm . m o l lusks: Moore,  E .  J .  
Ech i nodermata descri bed: B lake ,  D .  B .  2 
Late P l e istocene: Zu l lo 3 
Med iargo , new Tertiary genus: Terry 
Miocene: Arm entrou t 
N ew genus of gastropod: Hert le in  
P l iocene: Armentrout 
Roc k-boring c lam: Evans, J .  W .  1 ,  2 

Fossi l vertebra tes; P l i ocene: Armen trou t 
Petrology: 

Convo lute lam i na tion of sed iments:  Dott 2 
Deposi tiona l environment of ancient  sediments: 

B loomquist  
Eugeosync l i na l  deposi ts,  Tyee Fm . :  Snavely 6 

S ea- l eve l rise, tim e of: H u bbs 
S tra tigraphy: 

Coos cong lomera te: Arm entrou t 
Correla tion of Cretac eous forma tions: Popenoe 
Cretaceous sequences: Peterso n ,  G .  l. 1 
Empire Fm . :  Armentrou t 
La nglois  qua d . :  Ph i l l i ps ,  R .  L .  
Tarhee l  Fm . :  Armentrou t 
Tertiary geo logi c  h istory: S nave l y  3 
Tyee Fm . biostra tigra phy: B ird 

S tructura l geo logy:  
Langlois  quad . :  Ph i l l i ps ,  R .  l.  
Mesozo ic-Cenozoi c  tectonic h i story: Do tt 7 

S urface wa ter , south coast bas i n :  Or eg . S t .  Water 
R es .  Bd. 4 

C O P P E:R 
Annua l production: Bowen 2; Col l ins,  R .  P .  1 ,  2, 3; 

F u l kerson 1 ,  2, 3, 7; Gray, J .  J .  1 ,  2, 3 
Expl ora tion: Gray,  J .  J .  2 
G eochem ica l sam p l i ng:  Ore B i n  25 
Geo logy: 

Boh em ia m i n i ng distri c t: Lutton 
Cow b oy Mi ne: Shenon 

M i n es: 
Iron Dyke ,  Queen of Bronze: Bowen 2 
S ta ndard, ore trea tment: H i l l ,  R .  B .  

Occurrences: 
B l ue M tn . region: Thayer 1 0  
Denio Canyon gossan: Rowe 
S na ke Ri ver canyon:  Morri son , R .  F .  2 
Sparta quad . :  Prostka 1 ,  2 

Production a nd potentia l :  K nostma n 2 
R esources: Bowen 2; Everett, F . D .  

C OPPER F I E LD QUADRA N G L E  
Geo logy: Va l l i er 1 

COQU I L L E  FORMATI O N  
Coast near Ba ndon: Eh l en 2 
Northwestern Oregon: Snave l y  4 

C O QU I LLE QUADRA N G L E  
G eo l ogy: · 

Fa irvi ew-Mc K i n l ey area : N e l so n ,  E .  B .  
Myr t l e  Poi n t  area: Ba ldw i n  1 4  
T .  29S . ,  R .  1 1  W . :  Fa i rc h i l d  
T .  28S • , R .  1 1  W . : Magoon 

C O QU I L L E  R IVER AR EA 
G eo logy , S itkum qua d . :  Trigger 
M i nera l resources; Chromi te: . Ramp 1 
Umpqua Fm . ,  biostra tigraphy: Th om s  2 

COR N UC O P IA Ml N E  
Sa le :  Ore Bi n 9; Oregonian 2 

CORNUCOPIA QUADRA NG LE 
Fossi l s; Perm ia n brachiopod: Waterhouse 
G eo l ogy: 

Cornucopia stock: Tau beneck 2, 1 1 , 1 3  
Snake R i ver Ca nyon : Va l l i er 1 

Metamorph ism : Taubeneck 6 
Wa l lowa M tn . u p l ift: Taubenec k 7 

C ORVA L L IS QUADRA N G LE 
G eo logy , A lba ny- N ewport area: Bromery 4 

COUGAR PEA K AR EA 
G eo l ogy: Wa l ker 3 

COUR TROC K QUADRA N G L E  
Geo l og i c  map: Thayer 7 
J oh n  Day Fm . ,  pyrogen i c  m i nera I stabi l i ty: 

F i sh er 1 3  
Ignimbri te: F i sher 8 

C OV E  PA LI SAD ES S TATE PAR K  
G eo l ogy: Bartho l omay 2 ;  Peterson ,  N .  V .  1 8  
P l ei stocene Lake Meto l i us,  vo lca n i c  evidence: 

Campbe I I  D • 3 

COW C R E E K  LA KES AREA 
Petrography of basa l ts: Mi l lho l l en 

C OW C R E E K  VA LLEY 
Grou nd wa ter: N ewcom b 3 

COW VA LLEY 
Basa l tic  caproc k as  aquifer: Foxworthy 1 
G eo logy , Brogan quad . :  Fouch 
Ground-water resources: Brow n ,  S .  G .  1 ;  

Foxworthy 1 

COW L I TZ F OR MA TI O N  
Fossi l cora ls,  new spec i es: B la ke ,  D .  B .  
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COW L I TZ FORMATI ON , conti nued 

Foss i l nau ti lo id,  new spec ies :  Pa lmer , K. V. W. I, 2 
Loca l i ties: 

Centra ! -western Oregon: McWi  I I i  oms 
Ke l so-Ca th lamet area ,  Wash . :  L iv ingston 
Neha l em R iver area : Geol . Soc . Ore . Country 

News Letter I ;  Howe II 3 
Northwestern Oregon: S nave ly 4 
Vernon ia- Ba n ks area: Meson , R .  S .  1 2  

COYOTE BUTTE F ORMAT ION 
Foss i l  i nvertebra tes: 

Fusu l i n ids: 
New spec i es Po lyd i exod i na :  Bostw ick  3 
Sup lee area :  S ki nner ,  J .  W .  

Perm ian  pa leotec tonics :  Ketner I 
Sup lee area tectonics: Perra u l t  I 

COYOTE H I LLS VOLCA N I CS 
P l ush area : Larson I 

CRAC K- I N -TH E- GROU N D  
Geo logy: Peterson , N .  V .  2 

CRATER LA KE (see a lso MAZAMA ASH ,  MOU N T  
MAZAMA) 

Aeromagnetic and grav i ty survey: B lank  3, 4 
Ba thymetry: Byrne I ,  I I  
Ca ldera stud i es: Wi l l iams ,  H .  I ,  2, 3 
Chem i ca l ana lyses of obs id ian a nd pum i ce: Jac k  2 
Da ti ng eruption: Briggs; Edwards 
Genera I descri ption: Bue; Edwards 
Hydro logy: Phi I I  i ps ,  K .  N .  2 
I nd ian  myths: C lark,  E .  E .  
L imno logy , sed iment  studi es: Burke; N e lson , C .  H .  

I ,  2 
L loo Rock dac i te :  Ryden 
Pum ice:  

Sci I deve lopment on da ted deposi ts: Tidba l l  
Sort ing,  fragment  s ize: F isher 7 
Vo l ume:  Wi ! I iams,  H .  3 

S i  l i e  Iovas ,  f low layer ing :  Benson 3 
S truc tura l l i neaments: A l l en ,  J .  E .  2; B l ank  4 
Submerged volcano: Brogan I ;  Wi l l iams,  H .  I 
Tr i t i um : S impson 
Vo lcanic e jecta ,  occ iden ta l :  Tay lor , E .  M .  3 

Sorting: F isher 7 

CRATER LA KE NATI ONAL PAR K 
Eco logy of pumice  desert: Horn , E .  M .  
Geo logy: W i  ! I iam s ,  H .  2 

CRATERS (see a lso CRATER LA KE) 
Moors: 

Big Ho l e: Lorenz 
Co l l ier S ta te Par k: Pe terson , N .  V .  3 
Sou th-centra I Oregon : Peterson , N .  V .  5 

Moon ,  and Oregon vo l ca noes: Wa ters 3 
Saw tooth R idge, Ba ker County: Pa tterson,  P .  V .  2 

CRESC E N T  AMS QUADRANG LE  
G eo logy , E�: Wa l ker 1 0  

CRETACEO�S (see a l so MESOZO IC , PALE ON TO LOGY) 
Format 1 ons: see Days Creek, Myrt le  Group,  

Hornbrook . 
Fossi I i nver tebra tes: 

Ammoni tes , in Buch ia zones: Im lay 6 
An isoceras,  new spec ies: Pac kard I 
Buch io zona tion: Jones , D .  L . l ,  2; lm lay 6 
Meekia , en igmatic genus: Sou l  
Pi nna : Pac kard 2; Peterson , G .  S .  4 

Fossi I p lan ts :  
Chuc kanut  Fm . corre la tion: Pobst 
H istor ica l bac kground of f lora : Det l i ng 
N ew Va lang i n ian f lora : Lowther 

I n trusions: 
K lomath Mtns . :  Kays 5 
Wa l lowa ba th o l i th :  No l f  4 

Loco l i t i es: 
Ash la nd area : E l l iott; Mc Knight  3 
Bone Mtn . quad . :  Kra ns 
Cape Sebastian S tate Pork: Howard , J .  K .  2 
Cavi ness quad . :  Wo l ff 2 
J ohn  Day Country: Thayer 1 2  
K lamath Mtns . :  I rw i n  3 
M i tche l l area: F i sh er 1 2; McKnigh t  I ,  2; Swanson, 

D .  A .  6; W i l kinson 
Sea stac ks a nd reefs: Hun ter , R .  E .  
Sup lee a rea : D icki nson 6 ,  7; Vigross 

Oi 1- test cores age-da ted: Ore B i n  52 
Sedimenta tion: 

Convol u te lam i nation: Dott 2 
F l ysch , sou thwest Oregon: Ao l to 2 
Gran i tic  c lasts i n  cong lom era tes: Taubeneck 1 7  
Mor ine  embaymen t: Buddenhagen I 
Mudstones , effect of i n trusions: Jarmo n ,  C .  
P l uton ic  c lasts i n  cong lomera tes: Toubeneck 20 
Sandstone,  s l um p  struc tures: Boggs 5 
Superim posed rhythm i c  patterns: Dott 5 

S tratigraphy: 
Carre Ia ti on of forma tions: Po pence 
Regiona l sequences: Peterson , G .  L .  I ,  2,  3 
Southwest Oregon , Buch io zones: Jones, D .  L .  

I ,  2; Im lay 6 
--

Tec tonics: 
Chronology: G i l l u ly I 
Di sconti nu i ties: Peterson ,  G .  L .  2, 3 
La te Mesozoi c  orogenes i s: Koch , J . G . 2; 

I rw i n  2 
Quartz d ior i te l i ne: Moore ,  J .  G .  I 

CROO K C OU N TY 
B ib  I iogrophy,  pre-Tertiary roc ks , Sup l ee area :  

S teere 3 
Engi neer ing geology , Pr inv i l l e  Dam : U . S .  Bur . 

Rec lama tion 2 
Foss i l F loro : 

Acac ia Wood: Gregory ,  I .  4 
Po lm wood: Gregory , I . 2 
Worm-bored poplar: Gregory , I .  3 
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CROOK COU N TY, Con tinued 

Fossi l i nvertebra tes: 
Late Jurassi c ammoni tes: Im lay 1 
Meekia , Cretaceous pe l ecypod : Sau l 
Suplee area: Wa l ters 

Fossi l ver tebrates; Miocene mamma ls: Shotwe l l  9 
Geo logy: 

Pau l ina Bas in :  Davenport 
Quadrang l es: 

Bend: Swanson , D .  A .  4,  6 
Crescent: Wa l ker 1 0  
Dayvi l l e: Forth 
Eag le  Roc k: Wa ters 7 
lookout  Mou nta i n :  Sw inney 
Mitch e l l :  Lukanuski 
Ochaco Reservoir :  Wa ters 8 
Post: Wa ters 4 

S te i n ' s  Pi l ia r  area :  Waters 2 
Sup l ee- l zee area: Di cki nson 5, 6 ,  7; Perrau l t  1 ;  

Vi grass 
Ground water : 

Leve l s ,  1 96 1 - 1 965: U . S .  G eo l . Survey 23 
Pr inev i l l e  area: Robi nson , J .  W .  

Minera ls and m i nera l resources: 
Aga tes: Ash by 1 ,  2 
Ge ld  a nd si l ver: Brooks 6 
Mercury: Ba i ley 3; Brooks 2; U . S .  Bur . Mi nes 3 

Petrograph ic ana lysis ,  concrete sa nd: DePuy 
S tra tigraphy: 

Corre la tion of Cretaceous forma tions: Popenoe 
Cretaceous sequences: Peterson , G .  L .  1 
Sup l ee area Devon ian roc ks: K l eweno 1 ,  2 
S tructure; John Day up l i ft: Buddenhagen 1 ,  2 

CROOK PO I N T  AREA 
Ca pe Sebastian-Crook Poi n t  area: Howard, J .  K .  1 
Cape Sebastian S ta te Park: Heward, J .  K .  2 

CROWLEY AR EA 
Geo logy: G reen , A .  R .  

CU PR UM QUADRANG LE 
G eo logy, Sna ke R i ver Co nyon: Brooks 5 ,  8; Va l l i er 1 

CURRY COU N TY 
Abso l u te dat ing: 

P icea s i tchensis cones:  S u l l i va n ,  B .  M .  
P le i stocene i nvertebra tes: R ichards 

Geo logy: 
A l p i ne tec ton ism : Keys 5 
Babyfoot Lake area :  Wise , J .  P .  5 
Cape B lanco area: Dott 1 ;  Farooqu i  
Ca pe Sebastian S ta te Park: Howard, J .  K .  2 
Co l l ier Bu tte area: Burt,  W .  D .  
De l ta i c  sedimentation: Dott 4 
Deposi tiona l processes : Dott 3 
Horse S ign Bu tte b lack  sand deposi t: Ba ldw i n  1 2  
Hum bug M tn .  S ta te Park area: Koch , J .  G .  1 
Lang lois  quad . :  Lent 

CU RRY COU N TY, Geology , cont inued 
La te Ju rass ic unconform i ty: Dott 8 
Lower I l l i nois R i ver: Ramp 5 
Otter Po i n t  Fm . sed imento logy: Aa l ta 1 
Pearse Pea k d ior i te: Ka iser 
P l ei s tocene deposi ts : U . S .  G eo l . Survey 1 6  
Quosatana Bu tte area : Schwab 
Shore l i ne  changes: Beh l ke 
S tac ks and reefs off coast: Hunter, R .  E .  
Terrace deposi ts: U . S .  Geol . Survey 3 
Western Oregon: Snave ly 1 4  

Ground wa ter , sou th coast bas in :  Oreg . S t .  Water 
Res . Bd . 4 

I n trusions, dior i te :  Lund , E .  H .  5 
M i nera l s  a nd m i nera l  resources: 

B i b l iography, va nad i um :  F ischer 2 
B lac k sands: Brooks 6; C l i fton 3; U . S .  G eo l . 

Survey 5 
Chromi te: Thayer 1 1  
P lacer deposi ts: U . S .  Geo l . Survey 9 
Samp l e  prepara tion:  C l i fton 1 

Chrom i te :  Ram p  1 
Coa l ;  Squaw Bas i n  a nd Eden R idge: Wayland 
Gold and S i lver: Boggs 2, 6; Brooks 6 
H eavy m inera l s : Boggs 3; Ku lm , L .  D .  8, 9 
Ka lm iopsis W i ld  area : Mason 7 
Mercury: Brooks 2; U . S .  Bur . Mines 3 
Oregon I s l ands Nat l . W i l d l i fe Refuge: 

Wei ssenborn 1 ,  4 
P la ti num i n  beach deposi ts: Mertie 
Pr ice i te ,  Lone Ranch area: Hoffman 
S tream-sediment samp l es: Bowen 3 

Pa leontology: 
Foss i I f lora ,  Cretaceous: Low ther 
Foss i  I i nver tebrates: 

Co ld-water faunas from Por t Orford Fm .� 
A l l i son , E .  C .  

Dothan  (? ) fossi I s  di scovered : Ram p 9 
Mol l u sca : 

Ammoni tes from Buch ia zones: Im lay 6 
E l k  R iver Beds fauna :  Add i cott 1 
La te P le i stocene pa l eoeco logy: Add icott 2 
Pe lecypod Pseph id ia ,  E l k  R i ver Beds: 

C l i fton 4 
P i nnoth er id crabs in pe l ecypods: Zu l l o 2 

Fossi I vertebra tes: 
La te Jurass ic  ich thyosaur: Camp; Koch , 

J .  G .  4 
Mamma l s ,  E l k  R iver Fm . :  Leff l er 

Petro logy: 
Ba byfoo t La ke area: Wi se , J .  P .  
Convo l u te lam i na tion of sed iments: Dott 2 
Depositi ona l envi ronment  of anc i en t  sed iments: 

B l oomqu ist 
F l uv ia l  sediment s ize-shape re lat ionsh i ps ,  E l k  

R i ver: Swanson ,  F .  J .  
N i c ke l -bear ing stream sediments :  Ore B in  53 
Pebb l e  coun ts , S i xes R i ver: Boggs 4 
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CURRY COU N TY,  Petro logy, cont inued 
P l e i stocene deposi ts: U . S .  Geo l . Survey 1 6  
Por t Orford Cong lomera te: Farooqu i  

Port Orford meteori te: Henderson , E .  P . ;  Sede l l  
S tra tigraphy: 

Ca pe Sebastian-Crook Po in t  area: Howard , J .  K. 1 
Corre la tion of Cretaceous forma tions: Popenoe 
Cretaceous sequ ences: Peterson , G .  L .  1 
Lang lo i s  quad . :  Ph i l l i ps ,  R .  L .  
La te Mesozo ic ,  Port Orford-Go ld Beach area : 

Koch , J .  G .  3 
Marine terraces near  Cape B lanco: Ja nda 
Por t Orford Cong lomerate: Farooqui  
Tertiary geo log i c  h i story: Snave ly  3 
West-centra l K lama th Prov i nce: Widm i er 

S tru cture: 
Ca pe Sebastian-Crook Po in t  area: Howard , J .  K .  1 
Lang lo is  quod . :  Ph i l l i ps ,  R .  L .  
Ma nt le-deri ved peridoti tes: Medaris  1 ,  2 
Mesozoic-Cenozoic tectonic h i story: Dott 7 
Mesozoic  orogenesis: Koch , J .  G .  2 
Thrust fau l t, lower Rogue R iver: Ba ldw i n  1 5  

Sur face water , sou th coast bas in :  Oreg . S t .  Water 
Res . Bd . 4 

D 
DALLES F ORMAT I O N  (see a lso DESCHUTES FORMATIO N ,  

MADRAS FORMATI O N) 
Age desi gna tion:  Cohee 
E l l ensburg f lora of Wash i ngton: Sm i l ey 
Ground water , arti fi c ia l  recharge: Foxworthy 3 
L i tho logy: Newcomb 8 
Loca l i ties: 

Antelope-Ashwood area :  Peck 5 
Co lum bia River Gorge: Ba ldw i n  1 0  
Cove Pa l i sades S ta te Park :  Peterson,  N .  V .  1 8  
Deschu tes Canyon: Ha I I  
Dufur quad . :  Waters 5 
Madras quad . :  Wa ters 6 
Mount  Hood area :  Wise, W .  S .  5 
Mu tton Mtns . :  Perrau l t  2 
Sherma n County soi I survey: Mayers 
Western Cascades: Griggs, A .  B .  

S Ira ti graphy: 
Desch u tes-Uma ti l la p la teau :  Newcom b 1 0  
Eastward extens ion: N ewcomb 8 

S tructure: 
Da l l es-Umati l la sync l i ne: Newcomb 9 
Post-C larno up I i fts: Rogers 2 

DALLAS QUADRA N G LE 
Geo logy: Ba ldw i n  6 

DAM AND RES ERVO IR S I TES 
Archaeology, John Day Reservo ir :  Co le  
Engi neer i ng  geo logy: 

Cougar Dam:  E is im inger 
H e l l s  Canyon Dam: Schna i b l e  

DAM A N D  RESERVO IR  S I TES , Engi neer i ng geo logy, 
conti nued 
John  Day: K e l l y ,  W .  L . ;  Monahan; N e lson , P .  
Mos ier :  Pa ige 
Pr i nevi l l e Dam : DePuy; Swanson ,  D .  A . 6; 

U . S .  Bur . Rec lamation 2 
Rogue R iver Basi n Pro jec t: U . S .  Bur . Rec la­

ma tion 1 
Round Bu tte Dam :  Campbe l l ,  D .  G .  1 ,  2 
Sm i th R i ver reservoi r :  S ta p l es 4 

G eo logy: 
A lsea R iver bas in :  Young ,  L. L. 5 
Brown lee: Brooks ,  5, 8; S tearns 3 
Detroit :  Peck 2; Pungrassami  
H e l l s Canyon: Brooks 5, 8 
N eha I em bas in :  Young , L . L .  4 
Owyhee: Corcoran 3 
Oxbow: Brooks ,  5, 8; S tearns 3, 4, 5 
Pe l ton: Peterson , N .  V .  1 8  
Pr i nevi l le: Swanson , D .  A .  6 
Round Bu tte: Peterson , N .  V .  1 8  
Th ief Va l l ey: Couch 1 
W i l son River: Gaski l l; N ea l ,  D .  W .  1 

DA NF ORTH FORMAT I O N  
Loco l i ti es: 

Basi n and Range prov ince: Wa l ker 1 7  
Buzzard Creek area: Wa l ker 1 8  
Harney Bas in :  U . S .  Geol . Survey 7 
Ma lheur Na tl . Wi ld l ife Refuge: Wa l ker 1 2  
P l ush area: Larson 1 
Sawtooth Creek quad . :  Beeson,  M .  H .  1 
Sup l ee- l zee area :  D i ckinson 5 

Petrograph ic stud ies: Davenport 
Ash f lows: Beeson, M. H. 2; Lund, E. H .  2 , 3  
Trace e l ements o f  si l i c i c  vo lcan i c  rocks: 

Beeson,  M .  H .  3 
We lded tuff: Lund, E .  H .  1 

DAT I N G  (see ABSOLUTE DAT I NG) 

DAYS CR E E K  F ORMAT ION (see a lso MYR TLE GROU P) 
Ammoni tes from Buch ia zone: Im lay 6 
Loco l i l i es: 

D ixonvi l le quad . :  H ixson 
K lamath M tns . prov i nce: Ram p 6 
Roseburg-Gran ts Pass area :  S teere 
Roseburg quad . :  Johnson ,  W. R .  

S tra tigra phy: 
Lower Cretaceous disconti nu i ty: Peterson , 

G .  L .  3 
Regiona l Cretaceous sequences: Peterson , 

G .  L .  1 

DAYV I LLE QUADRA N G LE 
Geo logy: For th 
S tra tigraphy; regiona l Cretaceous sequences: 

Peterson , G . L . 1 
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DEEP  CREEK TIJ FF 
C l i nopti l o l i te :  F i sh er 1 ,  2 

DEEP  RES I S TIV I TY 
Measurements in Pac if ic  Northwest: Ca ntwe l l  1 ,  2 

DEER BUTTE FORMATI O N  
Fossi l f loras: 

Sucker Creek-Trout Creek: Graham 1 
Tra pper Creek: Axe l rod 1 

Fossi l ver tebra tes: 
Freshwater fish ( Esox) : Cavender 3 
Mamma Is: ShotweTI9 

Loca l i ties: 
Cedar Mtn . quad . :  Russe l l ,  R .  G .  
Freezeout Mtn . area: McMurray 
La ke Owyhee S ta te Park: Corcoran 3 
M i tch e l l  Butte quad . :  Corcoran 2 
Owyhee Reservoir area :  K i t t l eman 2, 3, 4 
Western Sna ke R iver bas in :  Newton 8 

S tra tigraphy and l i tho logy: Johnson ,  A .  

DEL I N TMENT  LA KE QUADRA N G L E  
Lower Jurass ic  ammon i tes: Im lay 5 

D ESCHU TES COU N TY 
Abso l u te dating:  

Charcoa l :  
Lava Cast Forest: Buck l ey 3 
McKenzie Pass area :  Cha tters 6 
Newberry Crater: Pearson; Peterson,  N .  V .  

1 3, 1 5; Tam ers 
Wood in lava f low ,  Cascade Range: Tay lor , E .  

M .  1 ,  2 
Geo logy: 

Broken Top g lac ia l f lood: No l f  3 
Davis  La ke, deposi tion of d iatoms: Messi na-A I Ien 
Dev i l s  H i l l- Broken Top and Lava Butte: Groh 1 
Lava Bu tte area:  Peterson , N .  V .  4, 1 3  
Lava tube systems: Gree ley 
Lavac i c l e  Cave: Ore B in  28 
Lunar G eo log ica l F i e l d  Conf . :  Ore B in  4 1 , 46; 

Peterson , N .  V .  8 
Mears of sou th-centra l Oregon: Peterson , N .  V .  5 
N ewberry Ca ldera : H i gg i ns 1 ,  2, 3 , ;  Peterson 

N .  V .  4, 8, 1 3 , 1 5  
Quadrang l es :  

Bend: Swanson , D .  A .  4 ,  6 
Crescent: Wa l ker , G .  W .  1 0  

Santiam-Mc Kenzi e Passes gu idebook: Tay lor ,  
E .  M .  5 

Sm i th Rocks S ta te Park:  Bartho lomay 2 
Three S isters area: Tay lor ,  E .  M .  6 

Geotherma l energy potentia l :  Groh 3 
Ground water: 

Deschu tes R iver basin :  Oreg . S t .  Wa ter Res . Bd . 7 
East La ke: Ph i l l i ps ,  K .  N .  2 
Leve l s ,  1 96 1 - 1 965: U . S .  G eo l . Survey 23 

DESCH UTES COU N TY,  cont inued 
Petrogra ph i c  studi es: 

Basa l t-obs id ian re la tions re-eva luated: H i gg i ns 5 
N ewberry Volcano: 

Ash and pum i ce  lapi l l i :  H igg i ns 4 
O bs id ians: La i d l ey 1 

S imu la ted l unar rock dust: Osgood 
Pum ice  expans i bi l i ty :  Wagner , N .  S .  4 
Volcanism: S tah l ;  Tay lor , E . M . 1 ,  2 

DESCHUTES FORMAT I O N  (see a l so DAL LES FM . ,  
MADRAS F M . )  

Bend quad . :  S tens land 
Round Bu tte Dam: Cam pbe l l ,  D .  G . 1 ,  2 

DESCH UTES R IVER BAS I N  
Archaeo logy; ki tchen m iddens: Roscoe 
G eo logy: 

Cove Pa l isades S tate Park: Peterson , N .  V .  
1 8  

Dufur  quad . :  Wa ters 5 
Madras quad . :  Waters 6 

Ground wa ter: Oreg . S t .  Water Res . Bd . 7 
Surface wa ter: Co l ber t  3; Oreg . S t .  Water 

Res . Bd . : 7 

DESCHU TES-UMATI LLA P LATEAU (see a lso 
C O LUM BIA P LATEAU) 

G eo logy: Ba ldw i n  8; Newcomb 1 0  
Ground wa ter: 

Cow Va I ley: Foxworthy 1 
Effec t of struc ture on occurrence: N ewcomb 

1 2  

DETRO IT  QUADRANG LE 
G eo logy,  reservo i r  a rea : Pungrassam i 

DEVO NIAN 
M idd l e  Devon ian fauna :  K leweno 1 
Sup l ee a rea : Da nner 3; K leweno 1 ,  2; 

Perrau l t  1 

D IAMO N D  CRATERS 
Geo logy: Peterson,  N .  V .  6 

D IATOMI TE (see a lso AGGREGATES)  
Annua l production: Co l l ins ,  R .  P . 1 ,  2 ,  3 , ;  

Fu l kerson 1 ,  2 ,  3 ,  6 ,  7; G ray ,  J .  J .  
1 ,  2; Wagner , N .  S .  1 1  

Geo logy of deposi ts: Wagner ,  N .  S .  1 1  
Occurrences: Wagner, N .  S .  1 1  

Bandon area : Orr 1 
B l ue Mtn . reg ion: Thayer 1 0  
Co l l i er S ta te Park  area:  Peterson ,  N .  V .  3 
Davis  La ke: Messi na-AI Ien 
Hart Mtn . No t l . Ante lope Refuge :  Wa I ker 1 1  
I rons ide Mtn . quad . :  Lowry 
K lamath Coun ty: Peterson , N .  V .  1 7  
O tis Bas i n-Jun tura region: Vanlandingham 2 
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D I K ES (see I N TRUS I O NS)  

D I N N ER CREE K W E LDED ASH-F LOW TUFF 
Geoch em istry: Haddock 2 
Loca l i ties: 

Brogan quod • : Fouch 
Cav iness quod . :  Wo l ff 2 
Mo lheur Gorge area: Haddock 2 
Owyhee reg ion: K i tt l emon 3, 4 

Miocene mamma ls: Shotw e l l 9 

D IXONVI LLE QUADRANG LE 
Geo logy: Chomp; H ixson 

DOOLEY RHYO L I TE BRECCIA 
B lue M tn .  region :  Thayer 1 0  
Ironside Mtn . quod . :  Lowry 
Topograph ic  h i s tory ,  Sno ke R iver Bas in :  Axe l rod 4 

DOTHAN FORMATI O N  
Foss i I i nvertebra tes: 

Buchio pioch i i  (Gobb) d i scovered: Rom p  9 
Late J urassi c ammoni tes: Im lay 1 

Grav i ty fi e ld :  Koys 2 
Loca l i ties: 

Bobyfoot Lake area: Wise, J .  P .  
Co pe B lanco area: Dott 1 
Co l l ier Bu tte area: Burt,  W .  D .  
Coos Boy: Dott 9 
H e l l go te Canyon: Ore B in  32 
Horse S ign  Bu tte area: Ba ldw i n  1 2  
K lama th Mtns . :  Koys 5; Romp 6 
K lama th prov ince ,  west-centra l :  Widm i er 
Lower Rogue R iver: Ba l dw i n  1 5  
Myrtl e Creek area: Co lema n 1 
Oregon I s lands Not l . W i l d l i fe Refuge: Weissen-

born 4 
Port Orford-Gold  Beach area : Koch ,  J .  G .  3 
Quoso tono Bu tte a rea : Schwab 
Roseburg-Gra nts Pass a rea : S teere 2 

Quadrang l es: 
Dixonv i l l e :  H ixson 
Powers: Born 
Roseburg: Johnson , W .  R .; H i c ks 

S tra tigraphy: 
Con temporanei ty of Dothan-Ga l ice  Fms . :  Ba ldw i n  

1 3, 1 5  
Foss i l evidence for age: Rom p  9 
K lamo th Mtns . :  U . S .  Geol . Survey S 
Post- Nevadan  Mesozo ic  geo logy: Ba ldw i n  1 6  
Reg iona l Cretaceous sequences: Peterson , G .  L. 1 
Re la tions w i th Rogue Fm . :  Hotz 3, 4 

S tructure: 
K lama th Mtns . :  U . S .  Geo l . Survey 8 
Late Ju ra ssic unconform i ty: Dott 8 
Mesozo ic-Cenozoi c  tec tonism :  Dott 7 
N evadan orogenesis: Dott 6 

DOUG LAS C OU N TY 
Abso l u te do ti ng ,  Loon La ke: Ore B i n  7 
Fau l ts ,  Roseburg area :  Ba l dw i n  4, 5 
Fossi l i nver tebra tes: 

Mo l l usca : 
Ammoni tes from Buch io zones: lm loy 6 
S truc tura l a nd stra tigraph i c  s ign i ficance of 

Buchio zones: Jones , D .  L .  2 
G eo logy:--

K iamoth Mtns . prov i nce :  Romp 6 
N icke l  M tn . m ine:  Chace; Cum ber l idge 
Quadrang l es: 

An louf,  Dra i n :  H oover 
D ixonvi l l e :  Champ; H ixson 
G l ide:  E l ph i c ;  Pa tterson , P .  V .; Thompson 
Roseburg : H i c ks 
Su ther l i n : Lawrence; Payton 

Roseburg-Gra n ts Pass area: S teere 2 
Tyee Forma tion: Love l l  1 ,  :?; Rogers 4; S nave ly 6 
Umpqua R iver bas in  and estuary: Ba l dw in  1 ;  

G ladwe l l ; Onions 
Wes tern Cascades: Peck 1 ,  2, 4 
Western Oregon: Snave ly 1 4  

Gravi ty invest iga tions, per idoti te i n j ec tion:  
Bruemmer 1 

G rou nd wa ter , coosta l area :  Hampton 3; Oreg . St . 
Water Res .  Bd . 4 

M i nero l s o nd m inero l resources: U . S .  Bur . Mines 2 
Chrom i te: Rom p  1 ;  Tros t 
Go ld  and s i lver: Brooks 6 
Kao l i n: U . S .  Bur . Mi nes 4 
Mercury: Bai l ey 3; Brooks 2; U . S .  Bur . Mi nes 3 
N i cke l :  Hotz 5 

Recovery of va lues i n  pyrrhoti te: F ursman 2 
S tream-sediment samp l es :  Bowen 3 

Petro logy: 
G loucophone-bear ing metamorphic  rocks: 

Tay lor,  H .  P .  2 
N icke l i ferous lateri tes: Ho tz 2 
Peridoti te: Hotz 1 
S umm i t  Roc k cavi ty m i nera ls :  K l ec k 
Thor ium and uran ium in sandstone :  Rogers 1 
Western Cascades vo l can i c  ser ies: Koys 6 

S tra tigra phy: 
Corre la tion of Cretaceous format ions: Popenoe 
Cretaceous sequences: Peterson,  G .  L .  1 
Roseburg 1 5 ' quod . :  Johnson , W .  R .  
Tert iary geo logic h i s tory :  Snave ly  3 
Western Cascades vo l can ic  ser i es: Koys 6 

S truc ture: 
M esozo ic-Cenozoic  tec ton ic  h is tory: Dott 7 
Roseburg 1 5 ' quod . :  Johnson , W .  R .  

Surface wa ter: 
Sou th coast bas in :  Oreg . S t .  Wa ter Res . Bd . 4 
Umpqua River basi n: Curti ss 

" DOYLE CR EEK  FORMATI O N "  
Snoke R iver Ca nyon: Va l l i er 1 
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DRA I N  QUADRANG LE 

Geo logy: Hoover 

DR EWSEY FORMATI O N  
Fossi l ver tebrates , Jun tura Bas in :  Shotwe l l  5 

Juntura Bas in :  Bowen 6; Shotwe l l 3 
Ma l heur Gorge areo : Haddock 2 
Owyhee reg ion :  K i tt l emon 3 

DR I N KWATER BASALT 
Jun tura Bas in :  Shotwe l l  3 
Owyh ee reg ion :  K i tt l eman 3 

DR I P  SPR I N G  FORMAT I O N  
Owyhee region :  K i tt l eman 3 ,  4 

DU FUR QUADRANG LE 
Geo logy: Waters 5 

DU N ES (see SAN D  DU N ES) 

DUR KEE  QUADRANG LE 
Geo logy: Prostka 3 

E 
EAG LE CAP QUADRA N G L E  

Geo logy: Carnaha n 
Metamorph i sm:  Taubeneck 6 
Petrography,  Cornucopia stoc k: Taubeneck 1 1  
Wa I Iowa Mtn . up l i ft: Taubeneck 7 

EAG LE  CREEK FORMATI O N  
C lackamas up la nd: H owe l l  4 
Co lumbia R iver Gorge: Ba l dw i n  1 0  
Fossi l pol l en ,  Pachysandra: Gray , Jane 2 
Hood River Va l l ey: Sceva 2, 4 
Western Cascades: Griggs, A .  B . ;  Peck 2 
Wind R iver (Wash . )  a reo : Su l l i va n ,  I rma 

EAG LE ROCK QUADRA NGLE  
Geo logy: Waters 7 

EARTHQUAKES (see a l so S E I SMIC MEASUREME N TS)  
Engi neer i ng geo logy: 

Por t land area :  Ga tes; S ch l i c ker 3 
Tua lat i n Va l l ey: Sch l i c ker 5 

Epicenters , determ i ning source mechan i sm :  Ga l lagh er 
Micro-earthqua kes , Cascade vo lcanoes: Decker 
Recorded: Ekman 

1 84 1 - 1 958: Berg 1 ,  2 ,  3; Redo 
Ade l :  Lander 
Conti nenta l  terrace: Deh l i nger 6; La nder 
Gordo Ridge swarms: Northrop 1 ,  2; Sykes 
North Powder ,  Aug . 1 4, 1 969: Couch 1 
Offshore: Bostrom; Couch 5; McEv i l ly ;  

R inehart, V.  J .  1 
Port land: Couch 4; Deh l inger 1 ,  2; 

He inr ichs 1 ;  Westpha l  

EARTH QUAK ES , Recorded , con ti nued 
Puget Sound , Apr i l  29, 1 965: A lgerm i ssen; 

Ch iburis 1 ;  S te inbrugge 
Vancouver , Dec . 2, 1 841 : S trong 4 
Warner Va I l ey ,  1 968: Couch 3 

Trave l - time curves: 
Offshore 1 968: Couch 5 
Pac i fi c  Northwest: Deh l i nger 4 
Warner Va l l ey:  Couch 3 
Western Oregon,  1 962- 1 963: Deh l i nger 3 

Tsunam is :  
Oregon coast: Scha tz 
Warn i ng system : Pa ttu l lo 

ECOLA S TATE PAR K 
Geo logy ,  lands l i de  a rea : Sch l i c ker 1 

ECONOM IC GEOLOGY (see M I N ERAL DEPOS I TS; 
M I N ERA L R ESOU RCES; spec i fi c  m i nera l) 
For areo l ,  see subhead under area l listi ng 

EDEN  R I DG E  (see a lso C OA L) 
B ios tra tigraphy, Tyee Fm . :  B i rd 
Geo logy: Ba l dw i n  9 

Powers quad :  Born 

E L IOT  G LAC IER  
F i e l d  rr i p: Mason,  R .  S .  27 

E LK R IVER B E DS 
Foss i l i nver tebra tes: 

Mol l usca da te beds as P l iocene: Addi cott 1 
Pe lecypod Pseph i d ia :  C l i fton 4 

Fossi l vertebra tes; mamma l s ,  Cape B lanco: Leff l er 

E LKHORN MOU N TAI NS 
Geo logy: Brooks 1 1  

E LKHORN R I D G E  
Geo logy: Der ksen 

ELKHORN R I D G E  ARG I LL I T E  
Fusu l i nids,  cri noids i n  Baker County rocks: 

Bostwi c k  1 
Loco l i t i es: 

B l ue Mtn . reg ion :  Thayer 1 0  
Burnt R iver Canyon:  Ash l ey 1 ,  2 
Durkee quad . :  Prostka 3 
S na ke R iver Canyon , H u nti ngton to H e l l s  

Canyon: Brooks 5 
Sparta quad . :  Prastka 1 ,  2 
Sum pter quad . :  Derksen 

Perm ian system pa leotec tonics :  Ketner 1 
Perro logy: Sw i tek 
S tra tigraphy: Sw i tek 
S truc ture: 

Bas in  and Range fau l ting :  Sw i tek 
J urassic ,  Cretaceous: Sw i tek 
La te Mesozoi c  orogens: Hami l ton 1 
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E LKTO N QUADRA N G L E  

Geology, lower Um pqua River area: Ba ldw i n  1 

E LKTON S I LTS TO N E  MEMBER (TYEE F ORMAT ION)  
Centra !-western Oregon: McWi I I iams 
Nomenc la ture: Ba ldw i n  1 ;  B i rd; S nave ly  6 
Sub l i ttora l to neri t i c  deposi t ion: Thoms 2 

E L LE NSBURG FORMAT ION 
E l l ensburg f lora in Wash . :  Smi l ey 
Loca l i ti es: B i ngham 

Dufur quad . :  Wa ters 5 
Madras quad . :  Wa ters 6 
S imcoe M tns . vo lcan ic  area , Wash . :  Sh eppard 1 

Petrography; Fused tuff and peperi tes: Schm incke 1 

EMERY 
Western Cascades: Wh i te ,  J .  C .  

EMP I RE FORMAT I O N  
Erosion b y  roc k-boring c lam : Eva ns ,  J .  W .  2 
Fossi l i nvertebra tes: Armen trou t; Eh l en 1 

Med iargo , n .  gen . in Cyma tida e: Terry 
M iocene marine mo l l usks: Moore, E .  J .  

Fossi I vertebrates: Armentrou t 
Loca l i ties: 

Ca pe B la nco area :  Dolt 1 
Coast,  near Bandon: Eh l en 2 
Coos Bay area: Armentrout; Ba ldw in  1 1 ;  Dott 9; 

Terry 
Lang lo is  quad . :  Lent 
S ta te Parks near  Ca pe Arago: Eh l en 1 

EMP IRE  QUADRA NG LE 
Ech i noderm descri bed: B lake,  D. B. 2 
Geo logy: Armentrout; Ba ldw i n  1 1 ; Dott 9; Eh l en 1 

E NG I NE ER I NG G E O LOGY (see DAM S I TES , EAR TH­
QUAKES ,  E NV I R O NME NTA L  G E O LOGY, F LOO DS , 
LANDS LI DES , S O I LS)  

ENR I G H T  QUADRANG LE 
Geology, Cedar Bu tte area: N el son , D. 0 .  

E NTERPR I S E  QUADRANG LE 
Geology, Los ti ne  R iver va l l ey: Goebe l  
Lower Jurass ic  ammoni tes: Im lay 5 
Petrography ,  Cornucopia stoc k: Taubeneck 1 1  
Wa l lowa Mtn . u p l i ft: Taubeneck 7 

E NVIRONMENTA L  G EO LOG Y (see a l so EARTH QUAKES , 
F LOODS , LANDS L I D ES, S O l  LS) 
Dams: 

Carmen Sm i th d iversion tunne l :  S tap les  4 ;  Western 
Construct ion 

John  Day Dam spi l lways: N e l son , P .  1 
Rogue Ri ver Bas i n  Pro jec t ,  Ta l ent  Div . :  U . S .  Bur . 

Rec lamation 1 

ENVIRONME N TAL  G EO LOGY, cont inued 
Hazards: 

La nds l ides: 
Coasta l :  N orth 1 ,  2; Oreg . S t .  H ighway Div . 
Vo lcani c :  Hyde 

Mudf lows: Hyde 
N ue"es ardentes: Hyde 
Por t land area: Gates; Sch l i c ker 3 
Tua lat in  Va l l ey: Sch l i c ker 5 

La nd-use p lann ing:  
Marion Coun ty: Sch I i c ker 6 ,  7 
M i d-Co l um bia aggrega te and roc k si tes: O l cott 
M id-Co l umbia R i ver wa terfron t: Meyers 
M i nera l resources: Do.l e 5 
Tua la ti n  Va l l ey: Sch l i c ker 5 

Materia ls: 
Eng ineering properties of soi l s :  U . S .  Soi l 

Conserv . Serv . 
F u ture sa nd � grave l , crushed roc k requ i rem ents: 

O l co tt; Sch l i c ker 5, 6, 7 
Resource a na lysi s ,  N eskow i n  to Ti l lamook: 

Oreg . S t .  H ighway Div . 
Urban deve lopment: 

Zoni ng laws:  Sch l i c ker 4 
Waste d i spose 1 :  

Coos Bay and Eden R i dge coa l fi e lds: Geer 2 
Co lumbia R iver estuary - radionu c l i de movement: 

Prych 

EOC E N E  
Ferma t ions: 

Burpee , nam e abandoned :  Snave ly 6 
Of sou thwestern Oregon: Ba ldw i n  3 
See a l so: 

C larno 
Coa ledo 
Ce l est in  
Cow l i tz 
Gob le  Vo l can i c  Ser ies 
Keesey 
S i l e tz River Vo lcan ic Seri es 
S pencer 
To l edo 
Tyee 
Umpqua 
Yamh i l l  

Fossi I f lora : 
Acac ia wood: Gregory , I .  4 
Chuckanu t  Fm . corre la t ion:  Pabst 
C larno Fm . :  Axe l rod 2 ,  4 

Ferns: Arno ld 1 ,  2 
Coos Bay area :  Hopki ns , W .  S .  
H is tori ca l background: Del l i ng 2 
Pa l eogene b iostra tigraphy:  Wo l fe 4 
Pa lm wood : G regory , I .  2 
Pa lynology: Tschudy 
S na ke R iver basi n :  Axe l rod 4 
Worm-bored poplar :  Gregory , I .  3 
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EOC E N E ,  cont inued 
Fossi l i nvertebra tes: 

Ech i noderm : B l ake ,  D .  B .  2 
Eu trephoceras ,  n .  sp . :  Pa lmer ,  K .  V .  W .  
Fairview-McK i n l ey area: N e lson , E .  B .  
Two new cora ls: B la ke ,  D .  B .  1 

Fossi I vertebra te: 
Co ladon? ha ncocki, sp. nov. (tap i roidea) : Radi nsky 
Hem i psa lodon sku l l : Me l l ett 
Sand shark: App legate 

Loca l i ties: 
Bend AMS quad . :  Swanson , D .  A .  6 
Cedar Bu tte: N e l son , D .  0 .  
Centra I Coast Range Snave ly  7 
Coast Range: Love l l  4 
Cove Pa l i sades S ta te Park: Peterson,  N .  V .  1 8  
G I ide quad . :  Thorn pson 
L inco ln Coun ty: Groben 
lookou t M tn .  quad . :  Sw inney 
Northwestern Oregon: Snave ly  4 
Sadd leback  a rea : Mac leod 2 
Western Cascades: Peck 2 

Sedimenta tion: 
Au thigen i c  si l i ca tes in Spencer Fm . :  En lows 
Coos Bay de l ta i c :  Dott 9 
K lama th Mtns . :  I rw i n  3 

S tra tigraphy: 
Centra 1 -western Oregon: McWi  I I iams 
S i l e tz R iver Vo l can ics: · Snave ly 8 
Tyee Fm . provenance: Love l l  2, 3 
Western Cascades vo lcan ic  ser i es: Keys 6 
Western Oregon: S nave ly  3 

Tertiary eugeosync l i ne: Snave ly  1 1 ,  1 4  
Base I t ic vo lcan i sm :  Snave ly  1 0  
Bone M tn .  quad . :  Krans 
Geo logy of south end: Ba ldw i n  9 

Vo lcan ism : L ipman 
Submar ine eruption fi e ld: G i l l u ly 1 

EOLA-AM I TY H I LLS AR EA 
Ground water: Pr i ce  4, 5 

ER I O N I TE 
Adsorption properti es: Eber ly  
Descr i ption: S tap l es 1 
Rome  area : Eber ly 

ERRA TICS 
Loca l i ties: 

Da l las-Va lsetz quads . :  Ba ldw i n  6 
Erra tic Rock S ta te Par k: Wi I cox , L .  
Mu l i no s i te: Murphy, C .  T .  L .  1 
North Wi l lam ette Va l l ey: G lenn 2 

E STACADA FORMAT ION 
Port land area :  Trimb le  

ESTUAR I E S  
G eomorpho logy: 

Marsh es progradi ng: Johannessen 
Recent phys ico I cha nges: D icken 

loco I i ti es: 
Co l umbia R iver:  Loc kett 1 ,  2; Snave ly  9 
N estucca Bay: Oreg . S t .  H ighway D iv . 
N etar ts Bay: Oreg . St . H ighway Div . 
Sa nd La ke: Oreg . S t .  H ighway Div .  
Yaqu ina Bay: Byrne 1 7; N ei hei se l  

Sediments: 
Estuar ine sediment  movement: Byrne 1 7; 

N ei heise l 
Qua ternary depos i ts ,  N ew port area :  Snave l y  1 1  

S eism ic  studies,  tsunam i s: Schatz 

EUC HRE  MOU N TA I N  QUADRA NG LE 
I gneous petro logy , Sadd lebac k area:  Mac leod 2 

EUG E N E  FORMATI ON 
Fossi I i nver tebrates: 

O l igocene mar ine  mo l l u scan fauna:  H i c kman 
Zeo l i te fi l l i ng and rep lacement: Stap l es 6 

Loco l i ti es: 
Bohemia m i n i ng d i stri ct :  Lu tton 
Brownsvi l l e  quad . :  Hauck  
Northwestern Oregon: Snave l y  4 ,  1 4  
Western Cascades: Pec k 4 
Yamh i l l  quad . :  Sch l ic ker 2 

M i nero I resources: 
Bauxi te deposi ts ,  Sa I em H i  l is: Corcoran 1 
Bohem ia m i ni ng distr i c t: Lutton 

EUG E N E  QUADRANG LE 
Grou nd-wa ter geo logy: Ham 
O l igocene mar ine  m o l l uscan  fauna:  H i ckman 

F 
FAIRV I EW PEAK QUADRANGLE  

G eo logy ,  Boh em ia m i n i ng d i stri c t: Lu tton 

FAU LTS 
Abso l u te da ti ng: 

Cenozo i c  s i l i c i c  vo l can ism , Grea t  Bas in :  
Armstrong 

Basi n-Ra nge provi nce: Donath 1 ,  2; Ham i I ton 2, 3; 
Morr i son , R .  B . ; Taubenec k 1 8; Wa l ker 1 7  
Harney County: Ma l oney 1 
K lamath Coun ty: Peterson , N .  V .  1 7; Wa l ker 3 
K lamath gra ben: Peterson , N .  V .  1 2  
La ke Coun ty: Peterson , N .  V .  1 7; Wa l ker 3 

B lac k fau l ts: 
B l ue  Mtns . :  Thayer 1 0  
Brogan quad . :  Fouch 
C edar M tn .  quad . :  Russel l ,  R .  G .  
Eag l e  Cap quad . :  Carnaha n ,  G .  L .  
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FAU LTS , B l oc k  fau l ts ,  conti nued 
F reezeou t Mtn .  area: McMurray 
Grande Ronde R iver bas in :  Ham pton 5 
Hart M tn . :  Larson 1 ;  Wa l ker 1 1  
Owyhee U p land: Corcoran 9 
Pa i s ley M tns . :  Muntzert 1 ,  2 
P l ush area : Larson 1 
Warner Mtns . :  De lano 3 

Engi neer i ng geology, Carmen Sm i th tunne l :  S tap l es 4 
Geomagneti c da ta :  Watkins 2, 7, 8 ,  1 2, 1 3  
Grav i ty da ta : 

Ho l e- i n- the-Ground: Kim 
Joseph i ne County: Kays 1 ,  2, 3 
Northwestern Oregon: Bromery 3 
Sou thwestern Oregon: Bruemmer 1 ,  2 

K lama th Mounta ins provi nce: 
Reg iona l :  Co leman 1 ;  Gamer 2; Kays 2 ,  5; Ramp 

6; U . S .  Geo l . Survey 8 
West-cen tra l :  Widm i er 

L ineaments: 
Mohave: Borosh 
Wa l lowa-O lympic :  S kehan 2, 3 

Loco I i ties: 
Aldr ich Mtn . quad . :  Thayer 4 
An lauf quad . :  Hoover 
Bone M tn .  quad . :  Kra ns 
Burnt R iver Canyon: Ash l ey 1 ,  2 
Ca pe Arago area :  Eh len 1 
Cape Sebastian-Croak Pain t  area :  Howard,  J .  K .  

1 ,  2 
Coast Range , sou thern: Ba ldw i n  
Cedar Bu tte area: N e lson ,  D .  0 .  
Ca l l ier Bu tte area: Burt,  W .  D .  
Coos Bay area: Ba ldwin 1 1 ; Dott 9 
Crescent AMS quad . :  Wa l ker 1 0  
Dixonvi l l e quad . :  Cham p; H ixson 
Dra i n  quad . :  Hoover 
Fort Rock Bas in :  Hampton 4 
Harper area: Weeden 
H e l l ga te area: Nafziger 3 
John  Day area : Thayer 1 2  
Lookou t M tn . quad . :  Sw i nney 
Ma lheur Wi l d l i fe Refuge: Wa lker . 1 2  
M i tche l l Bu tte quad . :  Corcoran 2 
Mount Vernon quad . :  Brown ,  C .  E .  3 
Newberry area:  Peterson , N .  V .  1 3 , 1 5  
Pic ture Gorge quad . :  Wh i te,  W .  H .  
P i c ture Rock Pass area :  l keagwaun i  
Por t land area :  Deh l i nger 2 ;  Kenney; Sch l i c ker 3 
Post quad . :  Wa ters 4 
Powers quad . :  Born 
Roseburg area : Joh nson ,  W. R .  
S i tkum quad . :  Trigger 
Sparta quad . :  Prostka 1 
S up l ee- l zee area: D icki nson 7 
The Do l i es area :  Newcomb 1 2  
Trout Creek Mtns . :  Car l ton 
Wa l lowa Mtns . :  Taubeneck 7 
Warner Mtns . :  De lano 3 

FAU LTS , con ti nued 
Nam ed fau I ts: 

Ade l :  Ore Bin 1 8  
Brothers: H iggi ns 1 ,  5; Wa l ker 1 4 ,  1 7  
Cascade: Jan;  Pungrassom i 
Hami I tan- Long Creek: Thayer 6 ,  7 
I l l i nois Va l l ey system : Ram er 
John Day: Brow n ,  C .  E .  3 
K i ngs Va l l ey: Bromery 4 
M idd l e  Mounta i n :  F i sh er 6 
M itche l l :  McKn igh t ,  B .  K .  2; Swanson,  D .  A .  

4 ,  6 ;  Wi l ki nson 
Nor thwest R ift Zone: H iggins 5; Peterson , N .  V .  

1 3 , 1 5  
R i chmond: F i sher , 1 2  

Shear  zones: 
Port Orford: Mac kay 
Powers quad . ,  Ba ker Creek: H ess , P .  D .  
Sna ke R iver Ca nyon: 

Oxbow area : Brooks 5; S tearns 5; Va l l i er 1 ,  2 
Cougar Creek area: Va l l i er 5 

Thrust fau I ts :  
Agness area :  B la ke ,  M .  C .  
Coasta l :  Irw in  2 
K lamath M tns . :  Co l ema n 1 ;  Ham i l ton 4 
La ng lois  quad . :  Lent 
Lower Rogue R i ver: Ba i l ey 2; Ba ldw i n  1 5  
Roseburg area :  Ba ldw i n  4, 5 
Separation of Dotha n from Ga l ice  Fm . :  Hotz 4 

F ER N  R I DG E  TU FFS 
Loco l i t ies: 

C lac kamas up land: Howe l l 6 
Mar ion County:  Sch l i c ker 6 ,  7 
Western Cascades: Griggs , A .  B .  

Mi nera l resources: 
Bauxi te depos i ts ,  Sa l em H i l ls :  Corcoran 1 

F ERROALLOYS (see a lso CHROM I TE ,  N IC K E L) 
I ndustria I p l an ts: Ki ngston 2 
Production :  Ki ngston 1 ,  2, 4 

Annua l :  Co l l i ns ,  R .  P .  2, 3; Fu l kerson 1 ,  6 ,  7; 
G ray , J .  J .  2 ,  3 

F ERRU G I NOUS BAUX I TE (see BAUX I TE) 

F I E LDS CREE K F ORMATI O N  
Loca l i t ies: 

A l dr i ch Mtns . :  Brown,  C .  E .  4 
Canyon C i ty q uad . :  Brow n ,  C .  E .  5 
Mou n t Vernon quad . :  Brow n ,  C .  E .  3 

Nomenc la ture: Brown ,  C .  E .  4 
C i n nabar  Tu ff Tongue :  Cohee 

F ISHER  F ORMATIO N 
Foss i l s; Goshen f lora : Axe lrod 2 
S tra tigraphy:  McWi ! I iams, R .  G .  
Western Cascades: Griggs, A .  B .  
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F LOODS (see a lso C O LUMB IA R IVER , PLE I S TOC E N E ) 
P le i stocene: 

Lake Bonnev i l l e; S na ke R iver: S tearns 3 
Lake M issou la: Howe l l  8 
La ke Oswego area:  Parsons, R .  B .  2 

Recen t: 
Bas i n  a nd Range prov i nce: Bu t l er 
G lac ia l mora i ne eros ion,  Broken Top: No l f  3 
Geologic hazards: Sch l i c ker 5, 6 ,  7 
January 1 965: Waana nen 1 

S treamflow a nd sediment da ta: Waananen 2 
Magni tude a nd frequency: Bu t ler; Hu l s ing 
December 1 964: Ran tz; Waananen 1 

S tream f low a nd sed iment  da tll : Waananen 2 
Wa ter-di scharge determ i nati ons: Dempster 

F LUOR I N E  
I n  s i l i c i c  vo l ca n ic roc ks: Coates 

F LUVIAT I LE DEPOS I TS 
F lood p la i n ,  W i l lame tte Va l l ey: Beatt ie 
G lac iof luvia ti l e ,  Uma ti l la R i;,.er bas i n :  Hogenson 2 
Loca l i t ies: 

East Port land area: Hogenson 3 
Ordnance area : Sceva 5 
Tua lati n Mtns . :  Howe l l  2 
W i l lamette Va l l ey: Ba lster 2, 3; Bea ttie 

F LY CRE EK  QUADRA N G L E  
Geo logy: H ew i tt 

F LYSCH SED IMENTAT ION 
Sou thwest Oregon: Aa l to 2 
Western Cordi l l era n :  Danner 4 

F O L D I N G  
An ti c l i na l : 

Aldr ich M tn . :  Bar tho lomay 1 ;  Thayer 3, 4 
B i ngen and Ort l ey: Ba ldw i n  1 0; Newcomb 1 2  
B la c k  Bu tte: Thayer 3 
B l ue Mtn . :  F i sher 1 2; Hogenson 2; N ewcomb 9, 1 3; 

Swa nson,  D .  A .  3, 4, 6; Thayer 1 0  
Bre i tenbush :  Jan; Pec k 2 ,  4; Pungrassomi  
Cape Arago: Eh len 
C lackamas: Pec k 2 ,  4 
Co l umb ia H i l ls :  Newcomb  9, 1 2  
Condon :  Newcomb 9 
Coqu i l l e Bank: Mackay 
Horse H eaven: Hogenson 2;  Newcomb  9 ,  1 0  
K lond i ke: Ha l l  
Mehama : Peck 2, 4; Pungrassami  
M i tch e l l :  Jarma n ,  C . ; McKn ight ,  B .  K .  1 ,  2; 

Wi l ki nson 
Oa k la nd: Ba ldw i n  5 
Ochoco: Swanson , D .  A .  4, 6 
Ort l ey: Newcom b 6, 9 
Post: Swanson,  D .  A .  4, 6 
Pu laski : Ba l dw i n  1 4  
R ichmond: F i sher 1 2  

F O L D I NG , Ant i c l i na l ,  con t inued 
R i eth : Hogenson 2; Newcomb 9 
Rocky Pra i r i e: Newcom b  6 
Serv i ce :  Robison 
S t . Pa tr i ck: Hampton 4 
Tua l a ti n  M tns . system : Sch l i c ker 5 

Eugeosync l i ne 1 :  
De l ta i c  sed imenta tion i n  be l ts : Dott 4 
Rogue R i ver area: Ba ldw i n  1 5  
Sou thwestern coast: Dott  7 
Tyee Fm . deposi ts: Rogers 4; Snave ly  6 
Western Cord i l leran l imestones: Da nner 1 ,  2 

Fo ld  systems: 
Burn t R i ver Canyon area :  Ash l ey 1 
Co lumbia R i ver Grou p: Newcom b 1 3  
Cooper- Bu l l  Mtns . system: Sch l i c ker 5 
Coos: Ba ldw i n  1 1 ; Dott 9; Mac kay 
Geosync l i na l  system , Oregon and Ca l i forn ia :  

D ick inson 8 
Pac i fi c  geosync l i ne: G i l l u ly 1 
Parrett  Mtn . -Cheha l em M tns . :  Sch l i c ker 5 

Geosync l i na l :  
S up l ee- l zee area :  Danner 3; D i cki nson 5 ,  6 ,  7 
Western Oregon-Wash . Ter tiary: Ba ldw i n  9; 

Snave ly 2, 3, 4, 1 0, 1 1 ,  1 4  
Quadrang l es: 

An lauf  a nd Dra i n :  Hoover 
Bone Mtn . :  Krans 
Cav iness: Wo l ff 2 
Coos Bay: K lahn ,  M .  L .  
Coqu i l le :  Fa i rch i ld 
Da l las a nd Va l setz: Ba ldw i n  6 
I ronside M tn . :  Lowry 
La ng lois :  Len t 
M i tch e l l :  Patterson , R .  L .  
Mou nt  Vernon: Braw n ,  C .  E .  3 
Powers: Hess ,  P .  D .  
S i tkum: Fa i rch i l d ,  Tri gger 
Sparta :  Prostka 1 

Lava f law geometry: Benson 3 
Loco l i t ies: 

A l dr i ch-Ochoco area :  Howe l l  7 
Ca pe Perpetua : Wh i tcomb 2 
Cedar Bu tte: Ne l son , D .  0 .  
Coast Ra nge: D ie tz 
Cont inenta l marg i n: Byrne 1 6  
Fa i rv iew-McK i n l ey area :  Ne l son ,  E .  B .  
French Pra i r i e  area: Pr ice 6 
Horse H eaven m i n ing d i s tr i c t: Swanson , D. A. 3 
Jones marb l e  deposi t: Ram p 2 
Joseph i ne  per idoti te sheet: Ramer 
K lamath La ke area: Peterson , N • V .  1 7  
K lamath M tns . :  Godchaux 1 ;  Koys 4, 5; 

Ramp 6 
Marion County: S ch I ic ker 7 
May Creek Sch ist be l t: Kays 7 
Myr t l e  Poi n t  a rea : Ba ldw i n  1 4  
N ew port area :  S nave l y  1 1  
North-centra l Oregon: Rogers 2 
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F O LD I N G ,  Loca l i ties ,  cont inued 
P ic ture Gorge area :  G ibson 2 
Pueblo M tns . : Rowe  
S imcoe M tns . vo lcan ic  area , Wash . :  Sh eppard 1 
Sou th Um pqua Fa l l s region: Kays 6 
S teens-Pueb lo  Mtns . :  Avent 2 
T ieton R iver area , Wash . :  Swa nson,  D .  A .  2 
Wa l lowa-O lympia l i neam ent: N ewcomb 9; Skeha n 

2, 3 ,  4 
Sync l i na l :  

Agency: Hogenson 2 
Da l l es-Umati l la :  Newcomb 8, 9, 1 0, 1 2; Robison 
Long  Creek: Thayer 6 
M i tch e l l -Monum en t downwarp: F isher 1 2  
Mosier: Ba ldw i n  1 0; Newcomb 6 ,  8 ,  1 2  
Orchard: Newcomb 6 
Sard ine :  Pec k 2, 4; Pungrossam i  
S impson Reef: Eh l en  
Snake R i ver: Ge ldstzer 
Sou th S lough: Eh len  
Wi l lamette: Pungrossami  

F ORMAT I O NS (see GEOLOG I C  F ORMATI O N S ,  or  
spec if ic  formation name) 

F ORT ROC K AREA 
Foss i l fauna , Fossi l La ke: A l l i son , I .  S .  
Geo logy: Hampton 4; He i ken; Peterson , N .  V .  1 1 ; 

Wa l ker 1 0  
Gravi ty and magnetic surveys: Kim 
Ground water: Hampton 4 
Preh istory and envi ronment: Bedwe l l 

F OR T  ROCK F ORMATI O N  
Fort Rock Bas in :  Hampton 4 
Ho l e- i n- the-Grou nd Crci ter: K im 
P i c ture Rock Pass area :  I keagwaun i  

F OSS I L  I NVERTEBRATES 
Ammoni tes: 

Cretaceous, Hornbrook Fm .: McKnight  3 
Cretaceous,  new spec i es An isoceras: Pac kard,  

E .  L .  1 
I n  Buch ia zones: Im lay  6 
J urass i c  loca l s ,  eas tern Oregon: Wagner 2 
J urass ic , centra l Oregon: Im lay  1 

Sou thwest Oregon: lm lay 1 
La te J urassi c :  Ha l lam 

Brach iopads: 
Perm ian ,  assemb lages: Ketner 1 

Cornucopia quad . :  Waterhouse 
Hom estead area :  Va l l i er 3 
Kuve lousia I eptosa , n .  gen . :  Wa terhouse 

Bryozoa: 
---

Burnt R iver Canyon area :  Ash l ey 1 ,  2 
Homestead area :  Va I I i er 3 

Cora l :  
Eocene: B lake,  D .  B .  1 

F OSS I L  I NVERTEBRATES , Cora l ,  Eocene,  conti nued 
Dasm ia  ameri cana , n .  sp . :  B l a ke ,  D .  B .  1 
�sammia (? ) vokesi , n .  sp . :  B la ke ,  

D . B . 1 
--

Crustacea: 
Crabs , commensa l i n  pe l ecypod: Zu l l o 2 
I sopod , n .  sp . :  Geo l . Soc . Oregon Coun try 

News Letter 3 
Fairv i ew-Mc K i n l ey area : Ne l son , E .  B .  

Ech i noderms: 
Eocene ,  Oph iocrossota bacon i :  B lake ,  D .  B .  2 
Fa irv iew-Mc K i n l ey area : Ne l son , E .  B .  
Lang lois  quad . :  Lent 
O l igocene , Sa len ia : Z u l l o  1 

Fauna l assem b lages;-
Cenozo ic  mo l l uscan :  Add i cott  1, 2, 3, 4, 5, 6, 7 
Cretaceous index foss i l s :  Popenoe 
Eocene,  Tyee: B i rd 
J u rassic mo l luscan :  Im lay 1 ,  4 3, 4, 5, 6 
Mesozoi c ,  Sup lee- l zee area: Dicki nson 7 
Miocene ,  Astoria Fm . :  Dodds , R .  K . ,  2, 4; 

Moore ,  E .  J .  
Miocene ,  Tarh ee l Fm . :  Armentrout 
0 l i gocene , Eugene Fm .: H i c kma n 
Perm ian- Tr iass i c ,  northeast Oregon: Bostw ick  1 
P l ei s tocene,  sou thwest Oregon: Add icott 1 ;  

Zu l lo 3 
P l iocene,  Empire Fm . :  Armentrou t 

Foram i n i fera : 
Bo l i v i na sacchens i s ,  n .  sp . :  B i rd 
Cascadia Bas in :  Gr iggs ,  G .  B .  6, 7 
E l ph id ium oregonense, Cascadia deep sea channe l :  

G r iggs, G .  B .  3 ,  5 
Eocene: B i rd; Thoms 1 ,  2 
Eocene Pseudoph ragm i na i n  Umpqua Fm . :  Thoms 1 
Marg i na l mar i ne  envi ronment: Fow l er 3 
Mar ine  do lom i te: Russe l l ,  K .  L .  1 
Miocene :  

Abso l u te da ti ng: Turner 
Astoria Fm . :  Dodds , R .  K .  2 ,  4; Gonza l ves 
N ye Mudstone: Murata 2 

N etar ts Bay d i str i bu tion: Hunger 
Perm ian :  Bostwick ,  1 ,  3,  4, 5; Ketner 1 ;  

S kinner ,  J .  W . ; U . S .  Geo l . Survey S; 
W i l ki nson 

P l eistocene- Ho locene deep-sea sed iments: 
Duncan 2 

P l e istocene trends: Fow ler 2 
Po lyd iexod i na oregonens i s ,  n .  sp . :  Bostw ick  3 
Processes affec ti ng d i str i bu t ion: Harman 
Recent: Jarma n ,  G .  D .  
S ub l i ttora l ,  trends: Boettcher 1 ,  2 
Tertiary: Fow I er 1 , 4 
Tertiary corre la ti ons: Rothwe l l  
Tethyan fauna :  Bostwi ck  4 ,  5 

Freshwa ter: 
Foss i I La ke: A l l ison , I .  S .  1 
J untura Bas i n: Tay lor ,  D .  W .  
P l iocene-P l ei s tocene la kes: Hanna 1 ,  2 
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F OS S I L  I NVER TEBRATES , con tinued 
Gastropods: 

Cenoma n ian to Turonian:  McKnight  3 
Dru pi na e ,  P l iocene: H ert le in  
M ed iargo , new genus: Terry 
O l ive l la baetica Carpen ter: R i chards 
�o� Perm ian : Yoch e l son 
Turr i te l la ,  Eocene: N e lson , E .  B .  

Loca l i ties: 
Astoria area :  Dodds, B .  R .  2 
Bandon area:  Addi cott 2; Zu l lo 3 
Bone M tn . quad . :  Kra ns 
Brogan quad . :  Fouch 
Brownsvi l l e quad . :  Hauck 
Ca pe Arago area: Eh l en 1 
Cape B lanco area : Addi cott 1 ,  2; Al l ison , E .  C . ; 

R ichards 
Cope Sebastian area: Howard, J .  K .  2 
Coos Bay area: Armentrou t; Ba ldw i n  1 1  
Dixonvi l l e quad . :  Cham p; H ixson 
Eo la H i  l i s: Wi lcox ,  L .  
Fairview-Mc K i n ley area: N e lson , E .  B .  
G l ide quad . :  E l ph i c  
Hom estead area : Va l l i er 3 
Langlois  quad . :  Lent 
Lower Um pqua River: Ba ldw i n  1 
Medford-Ash land area : M c K n i �ht 3 
N ewpor t ,  Yaqu i na Bay area: Snave ly 5, 1 1  
Roseburg quad . : H ic ks · 

Sadd l eba ck area: Mac leod 2 
S nake R i ver Canyon :  Va l l i er 1 
South Coast Range: Ba ldw i n  9 
S u p l ee area : K l eweno 1 ,  2 
S u p l ee- l zee area: Buddenhagen 1 ;  Dic ki nson 7 
Svenseri quad . :  Dodds, R .  K .  2 

Mo l lusks: 
Astoria Fm .: Moore, E. J .  
Ca pe B la nco, P l eistocene age determ i na tions: 

R ichards 
Cenozoic di str i bu tion: Add icott 2, 4, 5, 6, 7 
E l k  River beds: Addi cott 1 
Eugene Fm . :  H ic kma n 
N ew Tertiary spec i es:  Add i cott 3 
Zeo l i te fi I l i ng and replacem ent: S ta p l es 6 

Na u ti loid:  
Eocen e ,  E u trephocera s ,  n .  sp . :  Pa l m er ,  K .  V .  W .  

1 ,  2 
Ostracodes: 

Eocene,  Tyee Fm . :  B i rd 
Pel ecypods: 

Buchia concentr i  co (Sowerby) : lm lay 1 
Buchia pioch i i  i n  Dothan:  Ram p 9 
Buchia , southwest Oregon stratigra phy: B l a ke,  M .  
--c:;camp 1 ;  Chom p; Dott 1 ;  Lent; Ramp 9 
Buchia unci toides: lm lay 6 
Buchia zones: Im lay 6; J e l e tzky 1 ,  2; J ones, 
--D-.-L .  1 ,  2; U . S .  Geo l . Survey 8 
Do s i n ia , Coos Bay dredg i ngs: Ba ldw i n  1 1  

F OSS I L I NV ER TEBRATES , P e lecypods , conti nued 
Luph ere l la ,  new genus: I m lay 4 
M eekia , Cretaceous: Sou I 
Ostrea , Tyee Fm . :  N e l son E .  G .  
�ia ,  n .  sp . :  I m lay 4 
Pi nna , Cretac eous:  Packard 2; Peterson,  
-cf. L.  4 
Pseph idia , E l k  Ri ver beds: C l i fton 4 
Rock-boring c lams: Evans 1 ,  2 
Tr igonia loca l i ti es: McKnight  3; Steere 2 
�ardia , Tyee Fm . :  Ba ldw i n  1 1 ; N e lso n ,  

E .  B .  
Radiolaria:  

Eocene, Tyee Fm . :  Bird 
M esozo i c  chert,  Lang lois  q uad . :  Lent 
P l ei s tocene-Ho locene deep-sea sediments: 

Duncan 1; Griggs , G .  B .  3 
Worm , Adekunb i e l la durham i Adego ke , n .  g en . ,  

n .  sp . :  Adegoke ---

F OSS I L  LAK E  
Abso l u te da ti ng,  ash bed a nd fossi l s: Buc kl ey 4 
Geo logy: Al l ison ,  I .  S .  1 
Vertebrate fossi l s: 

B i rds: Brodkorb 2; H oward , H . ; J eh l 1 ,  2 
Mamma Is:  H i bbard 

F OS S I L P LA NTS 
Abso l u te da ti ng: 

Acer macrophyl l um wood: Buc k l ey 6 
Mol lo Ia f lora: Axel rod 3 
Owyh ee Reservoir area : Ge ldstzer 
Tertiary f loras: Evernden 1 

A l ga e; s i l i cof lage l la tes , Bandon area: Orr 1 ,  2 
Conifers; Br idge Creek flora: Pabst 
Diatoms: 

M i ocen e  fresh-water: Van la nd i ngham 1 ,  2 
New spec i es: Sovereign 

F erns: 
Chuckanut Fm . correlati ons: Pabst 
C larno f lora : Ar nold 1 ,  2; Pa bst 
Evo l u ti o n  a nd di stri bution: 

O smu nda : M i l l er ,  C .  N .  
Tempskya: Ar nold 3; Dake 1 

Mola l la area: Axelrod 3 
S na ke R iver basi n :  Axe l rod 2 
S pec i es descri bed: 

Acrosti chum prea ureum: Arno l d  1 
Dennstaedtiopsis a erenchyonata , n .  gen . ,  

n . sp . :  Arnol d 2 

F loras: 
Osmu nda : Mi l ler ,  C .  N. 

A lvord Creek: Evernden 1 ;  Sm i I ey 
B lue M tns . :  Axe l rod 4; Sm i l ey 
Bridge Creek: Chan ey; Ev ernden 1 ;  O ' De l l  
C larno: Chand ler; Evernd en 1 ;  McKee,  T .  M .  

1 ,  2; Pa bs t 
C o l esti n :  Pec k 2, 4 
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FOSS I L  PLA N TS ,  F l oras ,  cont inued 
Co l lawash : Gray,  Jane 2 
Deschu tes: Evernden 1 ; Sm i I ey 
Eag le  Creek: Gray ,  Jane 2; Sm i I ey 
Faraday Dam : Gray, Jane 2 
Goshen: Chaney; Evernden 1 
J oh n  Doy: Evernden 1 
La tah :  Gray,  Jane 3 
Li t t l e  Bu tte Vo lcan ics: Pec k 2, 4 
Masca l l : Axe l rod 4; Evernden 1 ;  Sm i l ey 
M iocene: Axe l rod 5 
Mo la l la :  Evernden 1 ;  Gray,  Jane. 2, 5 
Ra tt lesna ke: Evernden 1 
Ru jada :  G i  I christ 
Sard i ne: Pec k 2 ,  4,  6 
S ku l l  Spr i ngs: Evernden 1 
Sparta :  H oxie  
St in king Wa ter: Axe l rod 4;  Evernden 1 ;  Sm i ley 
Succor Creek: Axe l rod 1 ,  4; Eubanks 2; 

Evernden 1 ;  Graham 1 ,  2, 3; Smi l ey; 
Taggar t  

Sweet Home: G regory , I .  1 
Trapper Cree k: Axe l rod 1 
Trou t Creek: Evernden 1 ;  Graham 1 ,  2, 3; 

Smi l ey 
Upper and lower Do l i es: Sm i ley 
Western Cascades: K l uc king; Pec k 2 ,  4 

Genera l :  
Chapaara l f lora ,  postg lac ia l  h i s tory: De t l i ng  1 
C l ima ti c  cha nges re la ted to l ea f  marg i ns: 

Wo l fe 3 
Columbia River Basa l t  assoc ia tions: Gray ,  Jane 3 
Corre la tions w i th M iocene N evada f lora :  Wolfe 2 
Determ in i ng a l ti tudes of Ter tiary f loras: 

Axe lrod 2, 5 
Drowned forest , Co lumbia R i ver: S trong 3 
H i s tor i ca l backgrou nd: Det l i ng 2 
H is tory of p lant  assem b lages: Wo l fe 5 
Pa l eogene biostra ti gra phy: Wo l fe 4 
S tudy of l eaves: Hammond 

Leaves: Hammond 
Lucuma s tan l ey i :  Cha ney 
Marg i n  a na lysis :  Wo l fe 3 
Ostrya oregoniana :  Chaney 

Loca l i ties: 
C larno area: H ergert; McKee ,  T .  M .  1 ,  2 
Coos Bay area: Hopkins , W .  S .  
E l k  R iver ,  Cretaceous: Low ther 
Grande Ronde bas in :  Hampton 5 
P i lo t  Rock area: Pigg 
Snow Pea k quad . :  K l uck ing 
Uma ti l la R iver basin :  Hogenson 2 
Western Cascades: Peck  2, 4, 6; Wo l fe 1 

Nu ts ,  seeds , fru i ts: 
C larno mamma l bed: McKee,  T .  M .  1 ,  2 
C larno nut  bed: Chand l er 

Pol l en :  
Co l um bia R iver Basa l t  assoc iat ion: Gray ,  Jane  3 
Coos Bay area: Hopki ns ,  W .  S .  

F OSS I L  PLA NTS,  Po l l en , con tinu ed 
La te-g lacia l :  H eusser 
Miocene ,  Co lum bia P la teau :  Martin ,  P .  S .  

Western Cascades: Wo l fe 1 
Pachysandra : Gray ,  Jane 2 
Pa l eoeco log i ca l app l i cat ion: Hopki ns,  W .  S .  
Postg lac ia l ,  corre l a tion w i th pum ice: Hansen 
Ter tiary: Gray,  Jane 1 ,  2, 3 ,  4, 5; Tschudy 

Wood , identifi cat ion methods: Eubanks 1 ,  2; 
Gregory, I .  , I , 2 

Wood , loca l i ti es: 
Cedar Bu tte: N e l son , D. 0 .  
Sucker (Succor) Creek: Eubanks 2 
Sweet Home Petr i fi ed Forest: Dake 2; Gregory, I .  1 
Thomas Creek: Eubanks 1 

Wood , speci es: 
Acac ia :  Gregory I r .  4 
Eupte l ea ,  Eocene C larno: Scott,  R .  A .  2 
G i nkgo bonesi i ,  new spec ies: M ihe l c ic 3 
G i nkgo , in Tertiary: Scott, R .  A .  I 
Metasequoia: Cheney 
Pa lm :  Gregory , I .  2 
Popu I us: Gregory, I .  1 , 3 
Tem pskya :  Dake 1 

F OSS I L  VER TEBRATES 
Abso l u te dating: 

Cenozo ic mamma l ia n  chrono logy: Evernden 2 
Foss i l  Lake faunas: A l l i son ,  I .  S .  1 
John  Day fauna :  Rensberger I 
Mylodon har lan i  (s loth ) fragmen ts near Le Grande: 

Mie l ke 
Owyhee Reservo ir-Suc ker Creek region: Ge ldstzer 

B i rds: 
Coot,  Fu l i ca m inor Sh ufe ld t ,  new nam e: Brodkorb 2 
Grouse�drogapus: J eh l  2 
J un tura P l iocene: Brodkorb 1 
" Pi gmy goose ," Anabern i cu la , new spec i es: 

Howard , H .  
P l e istocene, Fossi I La ke: J eh l  1 
Sca l e  a nd c l uster a na l ys i s: Johnson , L .  1 

Cetacean (toothed who I e) , Aetiocetidae ,  n .  fam i ly: 
Em long 

F ish: 
Eugene Fm . shark  teeth: H i c kman 
Genus Esox in Quar tz Bas in :  Cavender 3 
l c ta lurus (ca tfi sh) in J untura Bas in :  M i l l er ,  R .  R .  
" Idaho La ke " fauna: Mi l l er ,  R .  R .  
N ew spec i es descr i bed: 

Novumbra oregonensi s ,  n . s . :  Cavender 2 
New genus(? )  of Sa lmon idae:  Da l ze l l  

Ochoco Pass fauna ,  freshwa ter: Cavender 1 
O l i gocene mudm innow ,  Pa i n ted H i  l i s :  Cavender 2 
Pac i fic sa lmon, K lama th River bas in :  M i l l e r ,  R .  R .  
Sand Shark,  Odon taspis: Appl ega te 

Genera l ,  Bering land br idge d i spersa l :  Repenn i ng 2 
Loco I i ties: 

Bea tty Bu ttes: Dawson 
B lack  Butte: Shotwe l l 1 0  
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F OS S I L  VER TEBRATES , Loca l i ti es,  conti nued 
Cape B la nco: Leff ler 
Em pire Fm . :  Arm entrou t 
Drewsey: Shotwe l l  1 0  
Fossi l La ke: A l l ison , I .  S .  1 ;  H i bbard; Howard , H .  
J ohn Day: Stirton 2 
J untura Ba si n: Shotwel l 3, 4, 5, 1 0  
Mc Kay beds: Hogenson 2; Newcom b 8; Shotwe l l  7 
Quartz Basi n: H u tch ison 2 
Sku l l  Spri ngs: H u tch ison 2 

Mamma l ia n  faunas: 
P l eistocene, Cape B lanco: Leff l er 
Potassium argon dates: Ev ernden 2 
Qua ternary, North Am erica:  H i bbard 
Southeast Oregon comm uni ties: Shotwe l l  2, 3,  4, 

5 , 6 , 9 , 1 0  
Mamma ls: 

Carn ivore , Hem ipsa lodon: Me l l ett 
Cha l i cotheres, l a te Ter tiary: Ski nner 
Grou nd s loths: Qua i n ta nce 1 ,  2; M i e l ke 
H orses, biogeogra phy in Grea t Basi n:  Shotwe l l  1 

H i pparion: Shotw e l l 1 
P l ioh i ppus: Shotwe l l  1 

I nsec tivores (shrews, mo l es):  
Aqua tic mo l e: H u tch ison 3 
John Day Fm . :  S tirton 1 
Peromyscus: Shotwe l l  7 
Shrews: H u tch ison 2; Shotwe l l  7 
Soric ida e: Repenning 1 

Ta l pida e  (mol es): H u tc h ison 1 ,  4 
Oreodon ts , phy logeny: Schu l tz 
Peccaries, revi sed: Stirton 2 
Rodents: 

Arvico l i nae (Rodentia) : Repen n i ng 3 
Entoptychine  goph ers of John Day Fm: 

Rensberger 2 
Lagomorphs (Oreo lagus) M i ocene: Dawson 
Late Tertiary geomyoids: Shotwe l l  8 
Tertiary Scuir ida e: B lock 

Sea l ion (Astoria Fm . ,  M i ocene) Desmatophoca 
oregonensis: M i tche l l  

Ta pirs ,  or igin and evol u tion: Rad i ns ky 
Repti l es; Late Jurass ic  ich thyosa ur: Cam p; Koch , 

J .  G .  4 

F OS S I LS 
Genera l :  Ekman 

Foss i l Lake fa u nas: Al l ison., I .  S .  1 
Pac i fic U n i vers i ty Condon col l ec tion: Adams 

F R E EZ E OU T MOUNTA I N  AREA 
Geology: McMurray 

G 
GABLE C R E E K  F ORMATI ON 

M i tch e l l quad . :  Gam er 1 ;  Wi l ki nson 

GA L I C E  FORMATIO N 
Chemi ca l o,na lyses: Kays 7 
Fossi I i nvertebrates: 

Buch ia:  B lake ,  M .  C .  
La te Jurassi c ammoni tes: Im lay 1 

Petrography; d iori te i n trusions: Lu nd , E .  H .  5 
Quadra ng l es and areas: 

Babyfoot La ke area :  Wise, J .  P .  
Coos Bay: Dott 9 
H e l lga te Ca nyon: Ore B i n  32 
Joseph i ne peridoti te sheet: . Ram er 
K lama th Mtns . :  Kays 5; Koch , J .  G .  2; 

Ram p 6 
La ng lois  q ua d . :  Lent 
Port Orford- G o l d  Beach area: Koch , J .  G .  3 
Powers quad . :  H ess , P .  D .  
Rogue Ri ver: Ba ldw in 1 5  
Roseburg- Gra nts Pass area : S teere 2 
Si skiyou Mtns . :  D i c ki nson 2 
S ixes R iver area: Boggs 3, 6 

Stra ti graphy: 
Contemporanei ty of Dothan- Ga l ice �ms . :  

Ba l dw i n  1 3, 1 5  
Dotha n-Rogue r e la tionsh i ps:  Hotz 3 ,  4 
Regiona l Cre taceous sequ enc es: Pe terson, G. L. 1 
Struc tura l re la ti ons: U . S .  G eo l . Survey 8 

S tructure: 
Gra vi ty fi e l d :  Kays 2 
Late Jurassic unconform i ty: Dott 8 
M esozoic-Cenozoi c tec tonism :  Dott 7 
S tructu ra l re lations: U . S .  G ea l . Survey 8 

GA L I C E  QUADRA N G L E  
Gra v i ty i nvestigations: 

Zones of l oco I metamorph ism : Kays 1 ,  3 
Zones of ma j or tec ton ism: Kays 2 

Petrography: 
Rogue Fm . :  H e lm i ng 
Zones of l oca l metamorph ism : Kays 1 ,  3 

G EM S TON ES (see a lso TH U N D E R EGGS)  
Annua l production: C o l l i ns ,  R .  P .  1 ,  2, 3; 

Gray, J .  J .  1 ,  3; Shaffer 
Agates: 

Econom ic va l ue: Sha ffer 
Loca l i ties: Mason,  R .  S .  23 

Agate bea ches: Browning 1 
Agate F la ts: Kohn 
Drews Reservoi r: Peterso n ,  N . V .  1 7  
Eag l e  Poi n t: Kohn 
Lake Owyhee S ta te Pa rk vic i n i ty: Corcoran 3 
Owyhee U p la nd provi nce: Corcoran 9 
Priday ra nch : Pec k 5 
Pri nevi l i e area: Ashby 1 ,  3 
S ti n ki n gwater Mou n ta i n: Ga i l  2 
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G EM STONES ,  Agates , con tinued 
Varie ti es: Brown i ng 2 

Dendr i ti c: Kohn 
Cha l cedony: Mason , R .  S .  23 
Geodes: 

Econom ic  va l ue: Sha ffer 
Mol a I I  a R iver: Hoven 

G eo logy of depos i ts: Mason , R .  S .  23 
Jasper: 

Econom ic  va lue:  Shaffer 
Loco I i t i es: Mason,  R .  S . 23 

Agate beaches: Brown ing 1 
B i ggs J unc tion: Go l i  
Drews Reservoir :  Peterson , N .  V .  1 7  
S t i nki ngwa ter Mtn . :  Ga i l 2 

" Oregoni te " :  Ram p 3 
Lazu l i te: Ramp 4 
Loca l i ties: M i he l c i c  1 ;  Sha ffer 

B l ue  M tn .  region: Thayer 1 0  
Obs id ian :  

Econom i c  va l ue: Shaffer 
Loco I i ti es: 

Burns area: Go i I 1 
G lass Bu ttes: Hef l i n  1 

O pa l :  Mason , R .  S .  23 
Econom i c  va lue:  Sha ffer 
Hart Mtn . Na t l . An te lope Refuge: Wa l ker 1 1  

Petr i fied wood: 
Econom i c  va l ue: Shaffer 
Loca l i ti es: Mason , R .  S .  23 

K lamath County: Peterson , N .  V .  1 7  
S t i nki ngwa ter Mtn . :  Dar l i ng;  Gai l 2 
Sweet Home. area: Rodgers 

Quartz crysta l s ,  You ngs R i ver: S pecke ls  
Rhyo l i te ,  econom i c  va l u e: Shaffer 
Spec imen prepara tion; sod i um-bear ing  m i nera l s: 

Morrison , R .  F .  4 
" Sunstones" (potash fe l dspar) : 

La ke County: Hef l i n  2; Stewart, D .  B . 

G E OC H EMICAL I NVEST IGAT I O NS 
I sotopic stud ies: 

Andesi tes: Hedge 1 ,  2 
Composi tion of l ead , Coast Range: Ta tsumoto; 

U . S .  Geol . Survey 1 
I n trusion-ground wa ter i n terac tion:  Tay lor , 

H .  P .  3 
Lead and strontium , Cascade Mtns . :  Church 1, 2 

Loco I i ti es: 
Abert La ke p laya sed iments: Jones , B .  F .  
A lmeda mi ne: Li bbey 4 
Cascade Mtns . :  Church 1 ,  2 

Andes i te vo l canoes: Mc Bi rney 2 
Centra l Coast Range , Snave ly  7 
Conti nen ta l  she l f  sed iments: Wh i te ,  S . M .  1 ,  2 
D i nner Creek we lded ash-f low tuff: Haddock 2 
John Day Fm . :  Hay 4, 5 
K lamath , Lake Count ies: Peterson , N .  V .  1 7  
Mar ine  sed iments near  Co l umbia River:  Osterberg 

G EOCHEM ICAL I NVEST IGAT I O NS ,  Loca l i t ies, cont 'd 
Owyh ee P la teau vo lcan ic  rocks: K i t t l eman 1 
Sa l i ne lakes: Van Denburgh 1 ,  2 
S teens Mtn . basa l ts :  Gunn ,  B .  M .  

Ma ter ia ls :  
Diageneti c carbona tes: Murata 1 ,  2 
Lead and stronti um i n  crysta l l i ne  rocks: 

Hopson ,  C .  A .  1 
Rare-earth e l ements i n  sediments: Co l l i n s ,  K .  A .  
Tekti tes: Lange 1 
Tri t ium :  S im pson 
Vanad ium :  Busch 
Z i nc in basa l ts : Rader 

M i n  era I exp lora tion methods: Do l e  7 
Sedimentary roc ks; graywac ke: Rogers 3 
S tream sam p l i ng :  Ore B i n  25 

Almeda m i ne: L ibbey 4 
Lower I l l inois  R iver: Ram p 5 
Sou thwestern Oregon: Bowen 3; Trost 

Vo l can ic roc ks: 
Cha nges in t itan ium concentrat ion: Watkins 1 7  
H igh- ti tan ic a l ka l i -o l i v i ne  basa l ts: Robinson,  

P . T . 1 , 2 
Phosphorus  i n  gran i ti c  rocks: Viste l i u s  

G EO LOG IC CATASTROPH I ES (see EARTH QUAKES , 
F LOODS , LAN DS L I DES)  

G EOLOGIC EDUCAT ION 
Ar t  and geo logy: A l l en ,  J .  E .  3 
Camp Hancoc k: Brogan 5; Peterson , J .  V . 
Courses for non-ma jors: A l len , J .  E .  1 
M u l ti p l e  s i tes for fi e l d  cam ps: S tap l es 9 

GEOLOG IC FORMAT I ONS (see a lso i nd iv idua l 
forma tion nom es) 

New names: 
C i nnabar Tu ff Tongue:  Brown,  C .  E .  3 
H i l t Fm . :  E l l iott 
I ng le Tuff Tongue: Brown ,  C .  E .  3 
T arhee l Formation: Armentrout 

G EO LO G I C  MAPS , PU B L I SH E D  
Aeromagneti c maps: 

A l bany- N ewpor t area : Bromery 4 
Lebanon quad . :  Bromery 1 

Bouguer gravi ty :  
Mendoc i no escarpment: Deh l i nger 8 
Sou thwestern Oregon: B lank  3 

Forma tions: 
Co l um bia River Group: Newcomb 1 3  
Dothan-Rogue re la tionsh i ps: H otz 3 
Joh n  Day: Hay 4 

I ndex of: Corcoran 6 
Loca l i t i es: 

A lmeda m i ne: L ibbey 4 
Al sea R iver bas i n: Young , L .  L .  5 
Baker Va l l ey geohydro logy: Lystrom 2 
Be l knap Cra ter-Yopoah Cra ter-Co l l i er Cone 

area: Groh 1 
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G EO LOGIC MAPS , PU B L ISH E D ,  Loca l i ti es,  conti nued 
Burnt R i ver Yo I l ey area :  Pr ice 8 
Ca nyon Mtn . Com p l ex: Thayer 1 
Cape Arago area state parks: Eh l en 1 
Ca pe Lookout Sta te Park: Mangum 
Cape Meares State Park: Mangum 
Cape Sebastian S tate Park: H oward , J .  K .  2 
C edar Bu tte: N e l son,  D .  0 .  

C latsop P la i ns sa nd-dune area: Fra n k  3 
Coasta l la nds l i des: North 1 
Co l umbia Basi n ,  lower: N ew ton 28 
Coos Bay area :  Ba ldw i n  1 1 ; N ew ton 21 
Cornucopia stock: Taubeneck 1 1  
Devi Is  Garden: Peterson ,  N .  V .  1 1  
Devi I s  H i l l-Broken Top-Lava Butte areas: Groh 2 
Eola -Am ity H i  l is area: Pr ice 5 
Fort Roc k: Peterson , N .  V .  1 1  
Fort Roc k Bas in: Ham pton 4 
French Pra irie area: Price 6 
Hanford P lant area: Schmidt 2 
H igh Cascade g laciers: Case 
Ho le- in-th e-Grou nd area: Peterson,  N .  V � 2, 1 1  
H omestead area: Yo l l ier 3 
H orse S i gn Bu tte, Curry County: Ba l dw i n  1 2  
.Joh n Day region: Buddenhagen 1 ;  Thayer 1 2  
J u n tura Basin: Bowen 6 
Lake Owyhee Sta te Park: Corcoran 3 

Marion County: Sch l ic ker 6, 7 
Mou n t  Hood: Wise, W .  S .  4, 5 
Mou n t  Ra i n i er Natl . Pa rk, Wash . :  Crande l l  3 
Myrt le  Poi n t  area , Coos County: Ba l dw i n  1 4  
N eha lem R i ver ba sin:  You ng ,  L .  L .  4 
N ew berry Ca ldera : H igg i ns 1 ,  2; Peterson , N .  V .  

8 ,  1 0  
N ew por t area: S nave ly 1 2  
N i c ke l  M tn . ,  R idd le: Chace 
Oregon: Dol e  7 

Regiona l gravi ty: Th iruva thuka l 
Volcanic areas: Peterson ,  N .  V .  8 
West of 1 2 1 st mer i dian: Ore B in  1 1 ; We l l s 

Oregon K i ng min e: Li bbey 1 
Owyh ee Reservoir area: K i tt leman 4 
P l ei stoc ene la kes: F eth 1 

M i ssou la:  Fryxel l 3 
Port land area: Deh l i nger 2; Hogenson 3 

Earthqu a ke geo logy: Sc h l i c ker 3 
Pr i nevi l i e area : Robinso n ,  J .  W .  
Rogu e R i ver , lower: Ba l dw i n  1 5  
Sa I em H ei ghts area: Foxworthy 4 
Saw tooth R i dge: Po tterson , P .  V . 2 
S imcoe M tns .  vo lcanic area , Wash . :  Sh eppard 1 
S ixes Ri ver area: Boggs 3 
S na ke R i ver basi n ,  w estern: New ton 8 
Sna ke R iver Canyon: 

Grani te Creek to Pi ttsburg La ndi ng: Va l l i er 5 
H unti ngton to H e l ls Ca nyon:  Brooks 5 

Southwestern u l trama fi c be l ts: I rw i n  2 
Supl ee- l zee area :  Dicki nson 5 

G EO LO G I C  MAPS , PU B L I SH E D , Loca l i ti es,  conti nued 
The Da l l es area: N ew com b 1 2  
Trask R iver basi n :  You ng , L .  L .  3 
Tua lati n  Va l l ey reg ion: Hart; Sch l i c ker 5 
Um pqua R i ver , lower: Ba ldw i n  1 
Wa l la Wa l la R iver ba s i n: Newcom b  7 
Western Cascades, centra l and nor th ern: Pec k 4 
Wi l lamette bas i n ,  lower: N ew ton 28 

Oi l and gas: N ew ton 7; Stewart, R .  E .  
Quadra ng l es: 

Ade l AMS :  Wa l ker 4 
Al drich M tn . : Thayer 4 
An lauf: Hoover 
Bend AMS (E�):  Swanso n ,  D .  A .  6 
Ca nyon C i ty AM S: Brow n ,  C .  E .  5; Thayer 3 
Coos Bay: Ba ldw i n  1 1  
Crescent AMS (E�):  Wa l ker 1 0  
Da l las: Ba l dw i n  6 
Dra i n: Hoover 
Dufur: Wa ters 5 
Dur kee: Prostka 3 
Eag l e  Roc k: Waters 7 
Jordan Va l l ey AMS (W �) :  Wa l ker 6 
K lama th Fa l l s AMS (E�): Wa l ker 3 
Madras: Waters 6 
M i tch e l l :  W i l ki nson 
M i tche l l  Butte: Corcoran 2 
Monum ent: W i lcox , R .  E .  3 
Mou nt Vernon: Brow n ,  C .  E .  3 
Ochoco Reservo ir: Waters 8 
Post: Waters 4 
Sparta:  Pros tka 1 
Va l setz: Ba l dw i n  6 

Therma l spri ngs and w e l ls :  Bowen 5 

G EO LOGIC MAPS, U N PU B LI S H E D  
Forma tions: 

Astoria : Gonsa lves 
Co l um bia River Basa l t: Ho lmgren 
Deer Butte: Johnson,  A .  
Deschu tes: S tensla nd 
Ga l ic e ,  Babyfoot La ke area : Wise, J . P .  
Otter Poi n t: Aa l to 
R ogue,  Ga l i ce q uod . :  H e lm ing 
Umpqua: Thoms 2 

Gravity data : 
Gravi ty mode ls for per idoti te i n jection: 

Bruemmer 1 
Sou thwest Oregon: B la n k  1 

Loca l i ties: 
App l ega te Grou p: H e i nr ich 
Bohemia m in i ng distri c t: Lutton 
Bra tta i n  area: M u n tzert 1 
Burns Junction-Ma l heur area: E l l i son 
Burnt R iver Canyon area: Ash l ey 1 
Burnt RJver Va l l ey:  Pr ice 2 
Ca pe S ebastian-Crook Poi nt area: Howard, 

J .  K .  1 
Centra !-w estern Oregon: M cW i  I I i  oms 
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GEOLOG I C  MAPS , U N PU B L I SH E D ,  loca l i t ies , con t ' d  

Coast Range , centra l :  Wi t t  
Coast str i p  near Bandon: Eh len  2 
Co l l i er Bu tte area : Bur t , W .  D .  
Continen ta l  terrace off centra l coast: Ma loney 3 
Cow Creek la kes area: M i l l ho l l en 
Cra ter lake Nat iona I Park: F rank ,  F .  J .  2 
Crow l ey area , Ma lheur County: Green , A .  R .  
Detro i t  Reservoir  area , western: Pu ngrassam i  
Freezeou t M tn . a rea : McMurray 
Greyba c k  igneous comp l ex: Godchaux I 
Harper a rea , Ma lheur County: Weeden 
Ho le- i n- the-Grou nd Cra ter: K im 
John Day up l i ft: Buddenhagen 2 
Joseph ine  per i doti te sheet: Ramer 
K lamath Provi nce:  

Orogenesi s: Koch , J .  G .  2 
Pa leozoic-Triass ic  contac t: Enge lhardt 
West-centra l :  Widm i er 

Mar ine  Cretaceous rocks near Mi tche l l :  Mc Knight ,  
B .  K .  I 

M edford-Ash land area: Mc Knight ,  B .  K .  3 
Mola l la-Sa l em S lope area :  Ham pton 6 
Monument Pea k area :  Hagood 
N ewberry Cra ter: H igg ins 3 
North W i l lamette Va l l ey: G lenn 2 
Northern O regon-Colum bia R iver Basa l t: Ho lmgren 
Oregon K i ng m i ne: O ja la 
Owyhee Reservoir  a rea : G e ldstzer; K i tt lema n 2 
Pau l i na Bas in :  Davenport 
P i c ture Roc k Pass area: l keagwaun i  
Pi lot Rock- Heppner areas: Pigg 
P l ush area: larson I 
Pr i nevi l l e Dam : U . S .  Bur . Rec lama tion 2 
Pueb lo  Mtns . ,  sou th-centra 1: Rawe 
Quosa tana Bu tte area : Schwab 
Snoke R iver Canyon: Va l l i er I 

Cache Creek- Dug Bar: Morr i son , R .  F .  2 
Squaw Bas i n  and Eden R i dge: Way land 
S t i nki ng Wa ter Creek area : Gregory , C .  D .  
Sucker Creek-Trout Creek area: Graham I 
Trou t Creek M tns . :  Car l ton 
Western Cascades: 

Centra l and northern :  Pec k 2 
N or th of lat i tude 43° : Peck  I 

Quadra ng les: 
Ash land: E l l iott 
Bend , E�: Swanso n 4 

N -}. S tens land 
Bone Mtn . ,  NWa : Krans 
Brogan ,  NWa : Fouch 
Brownsv i l l e ,  NW;;}: Anderson , R .  W .  

SWa : Hauck  
Cavi ness , N�: Wo l ff 2 
Cedor Mtn . :  Russe l l ,  R .  G .  
Coos Bay ,  nor th-cen tra l :  K l ohn , M .  l .  
Coqu i l le :  Fa i rch i ld 
Cour troc k: Thayer 7 
Dayv i l l e ,  SWa : Forth 

GEOLOG I C  MAPS , UN PU B L I SH E D ,  Quadrang l es ,  cont ' d  
Detroi t: Pungrassam i  
Dixonvi l l e ,  SWa : H ixson 
Eag le  Cap ,  SW: Carnahan 
Eugene ,  SWa : Ham 
F ly Creek: H ew i tt 
G l i de: 

Midd le  1/3: Thom pson 
Northern 1/3: Pa tterson , P .  V .  I 
Southern 1/3: E l ph i c  

l ronsi de M tn . :  lowry 
lang lo i s ,  S�: lent 
long Creek: Thayer 6 
lost ine Va I l ey: Beeson,  Me lvi n ;  Goebe l 
Marco la , sou th 1/3: Maddox 
Mi tch e l l :  lu kanuski 

NEa : Pa tterson , R .  l .  
Powers , N Ea : H ess , P .  D .  

Sou th 1 /3: Born 
P icture Gorge: Wh i te ,  W .  H .  
Pra i r i e  C i ty: Thayer 8 
Quartzvi l l e: Pungrassam i 
Roseburg , SWa : H i cks 
Rou nd Bu tte Dam , N� : H ew i tt 
Saw tooth Creek , north-centra l :  Beeson , M .  H .  

Sou th-centra 1 :  Ba teman 
S i tkum : Fa i rch i l d  

Sou th-centra I :  Tr igger 
Sparta :  Prostka I 
Spray: L i nds l ey 
S um pter , E l khorn R i dge: Derksen 
Su ther l i n ,  southern th ird:  lawrence 
Svensen , W�: Dodds , R .  K .  2 

Sediments: 
Conti nenta l  she l f, Newport: Bushne l l 
Yaqu ina Bay: Ku lm  I 

G E O LOGY OF OR EGO N 
Genera l :  Ba l dw in  8 
Geolog ic  h i s tory: Ba l dw i n  8; Corcora n 7 

G EO LOGIC  T IME CHART 
Ewen; Ore B i n  1 5, 51  

G E OMAG N ETISM 
Abso l u te dati ng; S teens Mtn . po lar i ty transi tion: 

Baksi 
Geomagnetic fi e ld :  

Geo logica l too l :  Wa tki ns 6 ,  7 
Miocene lavas: Abra nson , E .  C . ; Wa tki ns 1 - 1 9  
Po lar i ty trans i t ion,  evidence: Ba ks i ;  Go ldstein;  

Wa tki ns 9,  I I ,  1 5 , 1 6 ,  1 8  
Reman ent magneti sm , Marys Pea k s i l l : C lark,  

H .  C .  I ,  2, 3, 4, 5 
Reverse Is i n  i ntrus i ve roc ks: B i kerman; Dunn , 

J . ;  I to I ,  2, 3 
Vo l can i c  roc ks :  Creer 

loca l i ties: 
Co lumbia P la teau :  Camfi e ld;  Wa tkins I ,  2,  5, 

6, 8, 1 0, 1 4 ,  1 9  
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GEOMAG N E TISM, Loca l i ti es ,  conti nued 
Guano Va l l ey: Watkins 1 5  
La ke County: Larson 2 
Laure l H i l l  p l u ton: B i kerman; I to 2, 3 
McKenz ie  R iver: Jan 
Marys Peak Si l l : C lark,  H .  C .  1 ,  2 ,  3 , 4,  5 
P l ush area: Larson 1 
Southeastern Oregon : Cam fi e l d; S trangway; 

Watki ns 1 ,  3 , 4, 7, 1 5 , 1 6  
S teens Mtn . :  Larson 3; Wa tki ns 9 , 1 1 ,  1 7, 1 8 , 1 9; 

Wi lson,  R .  L .  1 ,  2 
S t i  I I  Creek i n trusion: I to 1 

Petro log i c  var iations , Miocene vo lcan i sm:  Watkins 
4,  1 0, 1 7  

S truc tura l re la tionsh i ps : 
Anoma l i es: Camfi e l d  
App l i ca tion to  sea-f loor spreadi ng: I rv i ng 
Fau l ts: Wa tkins 2, 5, 1 2 , 1 3  
Tec tonic rotation: Tau benec k 1 2; Wa tkins 1 4  

G E OMOR PHOLOGY: 
Conti nenta I terrace: 

Cascadia deep-sea channe l :  Griggs , G .  B .  4 
Effec t of East Pac i fi c  R i se: Byrne 1 8  
Off cen tra l coast: Byrne 2; Ma loney 4 
Off northern coast: Byrne 3 
South of Coos Bay:  Byrne 6 ,  7 

Loca l i ti es: 
B e l knap Cra ter-Yapoah Cra ter-Co l l i er Cone areas: 

Groh 1 
C lackamas up land :  Howe l l 4 
C l ear La ke: Benson 2 
Crater La ke: Byrne 1 1  
Cra ter La ke Nat l . Park: Wi l l iams, H .  2,  3 
Crooked· R i ver Canyon: Campbe l l ,  D .  3 
Devi l s  H i l l - Broken Top- Lava Butte areas: Groh 2 
Eros ion p innac l es: Ore B in  30 
Ho le- i n- the-Ground , Fort Rock, Devi Is Garden: 

Peterson , N .  V. 1 1  
Ki ngs Va l l ey- Pri ce  Pea k area :  Parsons, R .  B .  
Ladd Creek mudf low :  B i rch 
La ke Oswego area :  Parsons,  R .  B. 2 
Lavac ic l e  Cave: Ore B i n  28 
M eto l ius Ca nyon : Campbe l l ,  D .  3 
Newberry Volcano area :  Peterson, N .  V .  1 0  
Oregon Caves: Can tor 
Oregon Coast: De lano; D icken 

Northern :  Byrne 5 
Port land area: Tr imb le  
Pueb lo Mtns . :  Rowe 
Seaside area , anc ient  bay:  Dark  
Snake R i ver Canyon: Va l l i er 1 
State Parks nea r  Cape Arago: Eh l en 1 
Vo lcan ic  landforms: Peterson , N .  V .  4, 5, 6 ,  7 
Yaqu i na Bay: Wh i tcomb 1 

Reg iona 1 :  Thornbury 
Terraces: 

Port land area :  Tr im b l e  
Sou thern Wi l lam ette Va l l ey: Ba lster 3 

G EOMORPHO LOGY, cont inued 
Vo lcanic fea tures compared to l unar fea tures: 

Wa ters 3 

GEOPH YS ICAL SURVEYS 
see AER OMAG N ETIC MEASUREME N TS 

AERORAD IOACTIV I TY M EASU REMENTS 
GRAVI TY STU D I ES 
H EAT  F LOW MEASUREME NTS 
RADAR AND I NFRAR E D  SURVEYS 
RES I ST IV I TY MEASUREMENTS 
S E I SM IC  MEASUREME NTS 

G EO TH ERMAL E N ERGY (see a l so TH ERMAL S PR I NGS )  
F ed era I l easi ng law :  E lectr i ca I Wor l d  
Geo logy of a reas: Godw in; Peterson, N. V .  1 2., 1 4  
Greenhouse hea ting :  La ke County Exam i ner 3 
H ea t  f law determ i na tions: B lac kw e l l 1 ,  2 
I nvestiga tions: Gray, J .  J .  3 
Loca l i ties: Bauer; Bowen 5; E l ec tr i ca l Wor ld; 

Groh 3 
Crum p Geyser: Ore B i n  1 8  
Diamond Cra ters: Peterson , N .  V .  6 
Hart M tn .  Nat l . Ante lope Refuge: Wa l ker 1 1  
K lama th ,  La ke Cou nti es: Peterson , N .  V .  

1 2, 1 4 , 1 7  

G EYSERS 
Crump geyser: 

Exp lora tion for steam: Ore B i n  1 8  
Ac tion exp la i ned: R i nehart, J .  S .  1 ,  2 

G I L L IAM COU NTY 
Abso l u te da ting: 

Charcoa l ,  Ar l i ngton s i te :  Cha tters l ,  2 
Wi l dca t Canyon si te: Chatters 9; Cra ne 3 

Environmenta I geo logy; M id-Co lum bia R iver 
wa terfront p lan :  M eyers 

Fossi I ver tebrates; La ter Ter tiary Ta l p idae :  
Hu tch i son 4 

Geo logy: 
Da l l es-Umati l la sync l i ne: N ewcomb 8,  9 
Deschu tes-Uma ti l la p l a teau :  N ewcom b 1 0  

Min  era Is a nd m i nera l resources: 
Aggregate and roc k s i tes: O lcott 
Pozzo lan i c ash: Ore B i n  37 

Surface water, Joh n  Day R iver bas in :  Oregon 
S t .  Water Res . Bd . 2 

G LACIAL D E POS I TS 
Abso l u te da ti ng; deep-sea sedim entat ion change: 

Duncan 1 
Loca I i ties: 

Cascadia Cha nne l :  Gr iggs, G .  B .  5 
Cra ter La ke Na t l . Par k: Frank ,  F .  J .  2 
Deschu tes-Uma ti l la p la teau : Newcom b 1 0  
Hood R iver Va l l ey:  Sceva 3 , 4 
Northeastern Oregon: Sorem 
The Da l l es area :  Newcomb 1 2  
Uma ti l la River bas in :  Hogenson 2 



S U BJ ECT  I ND EX 1 47 
G LAC IAl DEPOS I TS ,  continued 

Mora i nes: 
Broken Top Mtn . :  No l f  3 
Wa l lowa la ke: Crande l l  2 

G LAC IAl  ERRAT ICS (see ERRAT ICS )  

G lAC IATI O N  
Bou lder movement; ladd Creek mudf low:  Birch 
loca l i ti es: 

Eag l e  Cap quad . :  Carnahan 
E l iot  G lac ier ,  recession: Dodge ,  N .  A .  
Fraser: Wise,  W .  S .  5 
H igh Cascades: Ekman; Gr iggs, A .  B .  
losti ne  R iver va l l ey: Goebe l 
McKenz i e  R iver va l l ey: Jan  
Moun t  Hood : Wise ,  W.  S .  4 
Mount  Th i e lsen g lac ia l horn: Purdom 
Snake R iver Ca nyon: Va l l i er 1 
S trawberry M tns . :  Thayer 1 2  
Wa l lowa la ke: Crande l l  2 
Wa l lowa Mtns . :  Crande l l ! ,  2 

G LAC I ERS 
Coe: Me ier 
Co l l i er :  Meier 
Crook: No l f  3 
E l iot: Me ier 

G LASS BU TTES 
Artifacts: Hef l i n  1 
Geology: Wa l ker 1 0, 1 4  
Petrograph i c  stud ies,  ac id  vo l can i c  roc ks : Jack  2 

G li D E  QUADRA N G LE 
Geo logy: E l ph ic ;  Pa tterson , P .  V .  1 ;  Thom pson 
Thrust fau l t ! Bona nza m i ne :  Thompson 

GOBLE VO LCA N I C  SER I ES 
Cava nsi te: S tap l es 8 ,  1 0  
loca l i ti es: 

Cen tra 1 -western Oregon: McWi I I  iams 
Ke lso-Cath lam et area: livi ngston 
Northwestern Oregon: Snave ly  4 

GOLD (see a lso B lAC K SANDS , M I N I N G  H I S TORY) 
Econom ics: H i nes 1 ,  2 
Exp lora tion: 

Bohem ia m i ni ng di str i c t: Ore Bin 34 
Conti nenta l  she l f: Ku lm 9 

G eo logy of occurrences: Brooks 2, 6 ,  1 1 ; Koschmann 
Bohem ia m i n ing di stri c t: Lutton 
I gneous,  sedimentary , a nd metamorph i c  rocks: 

Jones , R .  S .  
S ixes R iver :  Boggs 6 

M i nes: Brooks 6, 9; Li bbey 2 
Bu ffa lo  m i ne: Ore B in  6; 33 
Cornucopia m i ne: Brooks 1 2; Ore B in  9; 

Oregon ian; Potter 

GOLD ,  Mines ,  conti nued 
Oregon K i ng :  Oja la  
S ter l i ng Min i ng Co . :  Ha i nes 

Min ing methods; sk in  d iv ing :  Mason , R .  S .  2 
Occurrences: Brooks 6 ,  9 

Auburn area :  Potter 
Beach sands: H ess , H .  D . ; U . S .  Geo l . Survey 

4, 5, 22 
B lue  Mtns . go ld be l t: Brooks 6; Thayer 1 0  
Bourne area: Potter 
Bra tta in  d istr i ct: Peterson , N .  V .  1 7  
Buc k G u l c h ,  Susanvi l i e: Wagner , N .  S .  6 
Cav iness quad . :  Wolff 2 
Dixonv i l l e quad . :  Cham p 
Durkee quad . :  Prostka 3 
Eag l e Ca p quad . :  Carnaha n ,  G . l .  
H igh  Grade distr i c t: Peterson , N .  V .  1 7  
I l l i nois R i ver: Ramer 
Ironsi de Mtn . quad . :  lowry 
Joh n  Day country: Thayer 1 2  
K lama th Mtns . prov i nce: Brooks 6; Ramp 6 
P lacers: 

Rogue R i ver: K i tch i ng 
S ixes R iver: Boggs 6 
Sna ke Ri ver Canyon :  Morrison , R .  F .  2 

Pra i ri e Ci ty quad . :  Thayer 8 
Sparta quad . :  Prostka 1 ,  2 
S ter l i ng C reek: Ha i nes 
Sum pter area :  Brooks 1 2, Potter 
Western Cascades: Brooks 6;  Peck 1 

Production: 
Annua 1 :  Col l i n s ,  R .  P .  1 ,  2 ,  3; F u l kerson 

1 ,  2, 3, 4, 5; Gray ,  J .  J .  1 ,  2, 3 
H i s tory: Brooks 6, 9; Koschma nn; Li bbey 2; 

Potter 
Resources: Brooks 6, 9; Everett , F .  D . ; 

Koschmann 

G O LD .BEACH QUADRA NG LE 
Petrography, d iori te i n trusions: lund , E .  H .  5 
S tra tigraphy, Ca pe Sebastia n-Crook Poi n t  area: 

Howard , J .  K .  1 
S tructure: 

Cape Sebastian-Crook Poi n t  area: Howard,  
J .  K.  1 

late J urassi c unconform i ty: Dott 8 
Orogenesis and sedimenta tion: Koch , J .  G .  2 
S tra tigraphy and tectoni c h i s tory: Koch , 

J .  G .  3 

" G O LD CREEK GREENSTO N E "  
S pa r ta  quad . :  Prostka 1 ,  2 

G OOSE LA KE VA llEY 
Geo logy: Wa l ker 3 ,  1 7  
Petrograph ic  studi es; a ndesi te f low: Wa l ker 9 

GRABENS  (see S TRUCTURA l G EO LOGY) 
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G RA N D E  RO N DE QUADRA N G LE 
Sadd lebac k  area: Mac leod 2 

GRA N D E  RO N D E  R IVER BAS I N  
Geo logy: Ham pton 5 ;  N ew com b 1 1  
Grou nd wa ter: Ham pton 5 

GRA N I TI C  ROCKS 
C lasts i n  cong lom era te: Ta ubeneck 1 7, 20 
Erra ti c rocks, M u l i no si te: Murphy, C .  T. L .  1 
Loco I i ti es: 

Cornucopia stoc k: Tau beneck 1 1  
Dixie Bu tte-V inegar Hi  l is areas: Perra u l t  3 
Moy Creek Sch ist be l t: Kays 7 
N eed l e  Po i nt p l u ton: Piw i nski i 2, 3, 4 
Sawtooth R i dg e: Patterson , P .  V .  2 

Orig i n  in orogen i c  be l ts: Peterman 
Petrogra ph ic stud i es: 

Aug i te i n  grani tes conta i n i ng hornbl ende: 
Tau beneck 1 2  

Cordieri te-beari ng: Ta u beneck 1 1  
Cornucopia tona l i te u n i t: Tau benec k 1 3  
Layered grani tic i ntrusi ons: Tau beneck 1 0  
May Creek Sch ist be l t  crysta l l ine com p l ex: 

Kays 7 
Phosphorus i n: Viste l ius  
Zeo l i tes: Tau beneck 1 
Zircons: Tau benec k 2 

Quartz dior i te boundary: Moore , J .  G .  

GRA N O D I O RI TE: 
E l khorn Ridge , Ba ker Co . :  Derksen 
Jac kson County, Jurassic-Cretaceous: G i  l lu l y  5 

GRA N T  C OU N TY 
Foss i I i nvertebrates: 

Fusu l i n i d ,  Polydi exodi na: Bostw i c k  3 
Lower Jurassi c ammoni tes: lm lay 5 
M esozo i c  pe l ecypods: I m l a y  4 
Perm ian fusu l i n ids, S up l ee area: Ski nner ,  J .  W .  
U pper J urassi c m o l lusks: Im lay 2 

Fossi I vertebrates: 
Fossi l gophers of J oh n  Day Fm . :  Rensberger 2 
Late Tertiary Cha l icotheres: Sk inner, M .  F .  

G eology: 
A l drich M tns . :  Bartho lomay 1 
J ohn Day cou n try: H ow e l l  7; Thayer 1 2  
OffiCer ' s  Cave: Par ker , G .  G .  1 ,  2 
Pau l i na Basin :  Davenport 
Quadra ng l es: 

A ldrich M tn . :  Thayer 4 
Ca nyon C i ty: Brow n ,  C .  E .  5 
Courtroc k: Thayer 7 
I rons ide Mtn . :  Lowry 
J oh n  Day: Thayer 1 
Long Creek: Thayer 6 
Monument: W i lcox , R .  E .  3 
Mou n t  Vernon: Brow n ,  C .  E .  3 
Picture Gorge: Wh i te ,  W. H .  

G RA N T  C OU N TY, Geo logy, Quadrang' les, con t 'd  
Pra ir ie Ci ty: Thayer 8 

Resurrected O l i gocene H i  l i s: F i sh er 6 
Sup lee,  l zee area: Dickinson 5; Vigrass 

Intrusi ons , Canyon M tn . com p l ex: Thayer 1, 2, 9 
Mi nera l resources: 

Chrom i te ,  Ca nyon M tn .  com p l ex: Thayer 1 1  
Gold:  Brooks 6 
Lead: Knostma n 3 
M ercury: Brooks 2; U . S .  Bur . Mines 3 
Zeo l i tes , John Day Formation: F i sher 2 

Mi ning:  
Buffa l o  m i ne: Ore Bin 6, 33 
Coast Asbestos Co. opera tions: Wa gner , 

N .  S .  3 
S ta nda rd m i n e ore trea tment: H i l l 

M i n ing h i story: 
Armstrong nugget: Wagner, N .  S .  6 
Gold a nd si l ver : Brooks 6; Koschman n  
G o l d e n  years o f  eastern Oregon : Potter 

Petro logy: 
A l pine-type u l tramafic bodi es: Barnes, I .  
Ash-f low corre lation: Beeson,  M .  H .  3 
C l i nopti l o l i te tuff, John Day Fm . :  F isher 1 
Deposi tion of pyroc lastic flows: F i sh er 9 
H ea t  f low ,  S trawberry Mtns . :  Ti l l i ng 
Joh n  Day vo l ca n i c  si l tstone: F i sher 1 1  
J urass ic  a ndesi tic strata: D i ck inson 4 
Metasoma tic quartz keratophyre: Di c kinson 
Prehni te-pum pe l ly i te metagraywacke fac i es: 

Hashimoto , M .  
Thorium a nd ura n i um i n  volcanic  roc ks: 

Go ttfr i ed 
Zeo l i tes, R i tter Hot Spri ngs: M ossel  

Stra ti graphy: 
A l drich Mtns . Grou p, nom enc l a ture cha nges: 

Brow n ,  C .  E .  4 
Co l um bia River Group nomen c l a ture: Thayer 5 
Corre lation of Cretaceous forma tions: 

Popenoe 
Cr etaceous sequ enc es: Peterson , G .  L .  
Zeo l i tes: Mosse l 

Structure , John Day upl i ft: Bud denhagen 1 ,  2 
Surface water: 

Joh n  Day Ri ver Basin:  Oregon St . Wa ter 
R es .  Bd . 2 

Ma lheur- Owyhee basi ns: Oregon St . Wa ter 
Res .  Bd . 1 1  

Vo l ca n ism : 
Basa lts and si l i c i c  vo l canism: Thayer 3 
Geosync l i na l  a ndesi ti c volcanism:  Dicki nson 2 

G RA NTS PASS QUADRAN G LE 
Petrogra phy, Greyback igneous com p l ex: 

Godchaux 1 , 2 

G RASSY MOU N TAI N FORMATION 
Fossi l p lants; Su cker Cree k- Trout  Creek floras: 

Graham 1 
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GRASSY MOU N TA IN  F ORMAT IO N ,  cont inued GROUN D WATER 
Fossi I vertebra tes; Barstovian freshwa ter fish ( Esox) : 

Cavender 3 
--

Loco I i ti es: 
Freezeou t Mtn . a rea : McMurray 
Harper a rea: Weeden 
La ke Owyhee Sta te Park: Corcoran 3 
M i tche l l Bu tte quad . :  Corcoran 2 
Owyhee Reservoir area: K i tt l eman 2 ,  3, 4 

" G RASSY R I DG E  F ORMATI O N "  
Snake R iver Canyon: Va l l i er 1 ,  4 

GRAVE CREEK AREA 
Lower Cretaceous d i sconti nu i ty: Peterson , G .  L .  3 

GRAV E LS (see a lso SA ND A N D  GRAVEL) 
Lacomb grave ls :  Sch l i c ker 7 
L inn grave ls :  Sch l i c ker 6, 7 
Loco I i ti es: 

Cascadia deep-sea channe l :  Griggs, G .  B .  5 
Da l las-Va lsetz quads . :  Ba ldw in  6 
Marion County: Sch l ic ker 6, 7 
Sou thern W i  l lamette Va I ley: Ba l s ter 3 
W i l lame tte Va l ley: Bea tt ie  

M i ssou Ia f l ood deposi ts: Bretz; Howe l l 1 
Varia ti ons i n  f l uv ia l im brica tion: Byrne 4 

GRAV I TY MEASUREM E N TS 
Anoma ly  ma ps: 

Bouguer: Berg 9, 1 1 ;  Th iruva thuka l 2, 3 
Free-a ir :  Berg 9, 1 1 ; Deh l i nger 7, 8 

Loco I i ti es: 
Centra l Coast Range: W i tt 
Crater Lake region: B lank  3, 4 
Ho le- in- the-Ground: . Kim 
Northwestern Oregon: Bromery 3; S nave ly  4 
Offshore Newport area: Couch 2; R i nehar t ,  

W .  A .  1 ,  2 
Outer Conti nenta l She l f: Bra i s l i n  
Sou thwest Oregon: B lank  1 ,  2 ,  3 ,  4; Kays 1 ,  2 ,  3 
Submar i ne: Deh l i nger 5, 6 ,  8 

Networks: 
A i rport base sta tion: R i nehart ,  W .  A. 3 
Oregon base sta tion: Berg 4, 5, 8; Th i ruva thuka l 1 
U . S .  Geol . Survey program:  O l i ver , H .  W .  

Regiona l :  Berg , 8 ,  9, 1 1 ; Th i ruva thuka l 1 ,  2 ,  3 
Nor thwestern U . S . :  Bon i n i  

GRAYWAC KES 
G eochem ica l  and petrograph i c  studi es: Rogers 1 ,  3 

GRAYLOCK FORMATION 
Sup lee- lzee a rea:  D ick inson 5 

GREAT BAS I N  (see BAS I N  A N D  RA N G E  PROV I N C E) 

GRESHAM F ORMATI O N  
Port land area: Tr imb le  

Art i fi c i a l  recharge: 
Ai r-cond i tion ing and hea ting :  Pr i ce  3 
I n j ec tion we l ls :  Pr ice 3 
Oregon ru les on dra i n  we l ls: Abegg len  
Port land:  Brown ,  S .  G .  2 
Sa l em Heigh ts area : Foxworthy 4 
The Da l l es: Foxworthy 3 

Geochem istry , i ntera c tion w i th i n trus ions: 
Tay lor , H .  P .  3 

Geo log ic hazards: Sch l i c ker 5, 6 ,  7 
Tunne l construc tion : Western Construction 

Geo logy: 
Baker Va l l ey: Lystrom 2 
Eugene quad • : Ham 
Joh n  Day Dam :  Ke l l y ,  W .  L .  
N eskow i n  to Ti l lamook: Oregon S t .  H ighway 

Div . 
North Powder va l l ey: Lystrom 1 
S truc tures in Co lumbia R i ver Basa l t: N ewcomb 

1 ,  2 ,  5,  6, 7,  9,  1 0, 1 1 ,  1 2, 1 3  
I rr i gat ion , Qu inn  R iver va l l ey area: Huxe l 1 ,  2 
Leve ls : 

1 96 1 - 1 965: McGui ness , U . S .  Geo l . Survey 22 
1 963: Sceva 1 
1 964: Sceva 2 
1 965: Sceva 7 
1 966: Bartho lomew 1 
1 967- 1 968: Bar tho lom ew 2 

Pol l u tion: 
Contam inant  a t  Ke izer: Price  7 
Con tro l ,  c l i nopti l o l i te :  Mercer 
Sa l i n i ty: Pr i ce  3 
Tua lat in  Va l l ey:  Sch l i cker 5 

Resources: Phi l l ip s ,  K .  N .  1 ,  3 
Bas i ns: 

Deschu tes R i ver: Oregon St . Water Res . 
Bd . 7 

Fort Rock: Ham pton 4 
Grande Ronde R i ver: Hampton 4, 5 
Hood R iver: Oregon S t .  Wa ter Res . Bd . 

1 ;  Sceva 3, 4 
Lower San tiam R iver: He lm  
Ma lheur Lake: Oregon S t .  Wa ter Res . 

Bd . 8 
North Coast: Oregon S t .  Water Res .  Bd . 3 
Powder R i ver: Oregon S t . Water Res .  Bd . 9  
Sou th Coast: Oregon S t .  Wa ter Res . Bd . 4 
Uma ti l la dra i nage:  Oregon S t .  Wa ter Res . 

Bd . 1 0  
Wa l la Wa l la R i ver: N ewcom b 7 

I nvestiga t ions , 1 966- 1 969: U .  S .  Geol . 
Survey 1 1  

Mi sce l laneous areas: 
B ig Ho le  maar: Lorenz 
Champoeg Pork,  demonstra tion we l l :  Sceva 6 
Co l umbia River Basa l t: Newcomb 1 ,  2, 6 ,  

7, 1 1 ,  1 2; U . S .  Geo l . Survey 1 5  
Cra ter La ke Na t I .  Park: Frank ,  F .  J .  2 
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GROU N D  WATER ,  Resources , Mise . areas , conti nued 
Deschutes-Umcti I I  a p la teau :  N ewcomb 1 0  
French Pra ir ie :  Pr ice 1 ,  6 
Marion Cou nty:  Sch l i c ker 6 ,  7 
Orchard sync l ine:  Newcomb 6 
Oregon Caves Nat l . Monument: Oster 1 
The Da l l es-Umati l la sync l i ne :  N ewcomb 9 

Sand dunes :  
C la tsop P la i ns: Frank,  F .  J .  1 ,  3;  Ham pton 1 
Coasta l ,  Coos Bay: Brown ,  S .  G .  3; 

Hampton 1 
F lorence area :  Ham pton 3 

Supp ly system: 
Bu l l  Run La ke end Dams: A l l i son , I .  D .  
Port land bus iness di str ic t: Brown ,  S .  G .  2 

Urban a reas: 
C lark County ,  Wash . :  Mundorff 
Eo la-Am i ty H i l ls : Pr ice 4, 5 
Eugene-Spr i ngfi e l d: Frank ,  J .  F .  
F l orence: Hampton 1 ,  3 
H erm iston-Ordna nce: Robison; Sceva 5 
Keizer: Pr ice 7 
K lamath Fa l i s: Peterson , N .  V .  1 2  
Mola l la-Sa l em S l ope: Ham pton 2 
Port land: Foxworthy 2; H ogenson 1 ,  3 
Pri nevi l l e: Robi nson , J .  W .  
Sa I em Heights: Foxworthy 4 
Th e Da l l es: Foxworthy 3 
Yamh i l l :  U . S .  Soi l Conserv . Serv . 

Va l l eys: 
Ba ker: Ducret 
Burnt R i ver: Pr ice f� � 
Bu tter Creek: Robison 
Cow:  Brown,  S .  G .  1 ;  Foxworthy 1 
Harney: Leonard 
Nor th Powder: Lystrom 1 
Qu i nn R iver: Huxe l 1 ,  2 
Tua la ti n :  Hart; Sch l i c ker 5 

G U I DEBOOKS 
Conferences: 

Andes i te F ie ld  Conference: Do le  6; Tay lor ,  
E .  M .  4 

Lunar Geo l og i ca l F i e l d  Conference: Peterson , 
N . V . 8 

F i e l d  tr i p  l ogs: 
Cove Po I isades S ta te Park: Peterson , N .  V .  1 8  
John Doy coun try: Thayer 1 2  
Lower Deschu tes Canyon:  Ha I I  
Newport area: Snave ly  1 1 ,  1 2  

G YPSUM 
G eo logy and occurrences: Wagner , N .  S .  1 2  

H 
HA LFWAY QUADRANGLE  

Cornucopia stock fie ld re la tionsh i ps: Taubeneck 1 1  
Metamorph i c  roc ks: Taubenec k 6 

HALFWAY QUADRA N G L E ,  conti nued 
Sna ke R iver Canyon area :  Va l l i er 1 
Wa l lowa Mtn . u p l i ft: Taub eneck 7 

HAR N EY BAS I N  
G eo logy: 

Dev ine  Co nyon north of Burns: U . S .  Geo l . 
S urvey 7 

Ma lheur Na t l . W i l d l i fe R efuge: Wa l ker 1 2  
Petrograph i c  studi es: 

P l iocene ash-f low tuff: Greene 2; Wa l ker 1 8  
Zon i ng i n  a n  ash f low , Danfor th Fm . :  Lu nd , 

E .  H .  2, 3 

HAR N EY COU N TY 
Archaeology; obs id ian artifacts: Gai  I 1 
Fau I ts ,  Tertiary and Qua ternary: Ma I oney 1 ;  

Pease 
Foss i I flora: 

Miocene fresh-water dia toms:  Va n landi ngham 
1 ,  2 

Sucker Creek-Trou t Creek: Graham 1 ,  2, 3 
Fossi l i nvertebra tes; U pper J urassic m o l l usks: 

Im lay 2 
Foss i I vertebrates: 

J un tura Basi n :  Shotwe l l  3 ,  4, 6 
La te Tertiary: 

Geomyoid roden ts: Shotwel l 7 
Horses: S ho twe l l 1 
Oreo lagus: Dawson 
Peromyscus (shrews) :  Shotwe l l  8 
Shrews: Repenn i ng 1 
Ta l pidae: H u tch ison 4 

Mamma l ian  fau na :  Shotwe l l 9 
Drewsey Fm . :  Shotwe I I  5 
J un tura Basi n :  Shotwe l l  4 
Jun tura Fm . :  Shotwe l l  6 

Geochem istry; S teens M tns . Basa l ts : Gunn , B .  M .  
Geo logy: 

Bas i n  a nd Range provi nce: Morrison,  R .  B . ; 
Wa l ker 1 7  

Diamond Cra ters: Peterson , N .  V .  6 
J un tura Bas in :  Bowen 6 
Ma lheur Na t l . W i l d l i fe Refuge: Wa l ker 1 2  
Owyhee Up l and provi nce: Corcoran 9 
Pau l i na Basi n :  Davenport 
Pueb lo Mtns . :  Rowe 
Quadrang l es: 

Ade l :  Rowe; Wa l ker,  G .  W .  4 
I rons ide Mtn . :  Lowry 
Saw tooth Creek: Ba tema n; Beeson , M .  H .  1 

S ti n king  Wa ter Creek area: Gregory , C .  D .  
Sup lee ,  l zee area: D icki nson 7; Vigrass 
Trou t Creek M tns . :  Car l ton 

Geomagnetism :  
Cha nges i n  ti tan ium concentrat ion: Watkins 1 7  
Lava extrusion on S teens Mtn . :  Watki ns 1 1  
M iocene, Basin and Range prov i nce:  Wa tki ns 1 
S teens Mtn . po lar i ty transi tion: Ba ks i 
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HARNEY COU N TY, con tinued 
Geotherma l energy potenti a l :  Groh 3 
Grou nd wa ter: 

H arney Va l l ey:  Leonard 
Leve l s  1 96 1 - 1 965: U . S .  G eo l . Survey 23 
Ma lheur  La ke bas in: Oregan S t .  Wa ter Res . Bd . 8 
Qua l i ty: Feth 4 

La kes: 
Grea t  Bas in  p layas: N ea I ,  J .  T .  I ,  2 
Ma lheur La ke basi n ,  geo logy: Carnaha n ,  H .  E .  
P le i stocene: S nyder 

M i nera l s  and m inera l  resources: 
Go ld  and s i lver: Brooks 6 
Ma l heur  Na tl . W i ld l ife Refuge: Wa l ker 1 2  
M ercury: Brooks 2; U . S .  Bur . M i nes 3 
O bs id ian :  Ga i l  I 

Petro logy: 
Ash f lows: Beeson ,  M .  H .  2; Greene 2; 

Wa l ker 8, 1 3, 1 8  
Danforth Fm . :  Lund,  E .  H .  I ,  2 ,  3 

Basa l t: Wa l ker 2 1  
C lay m i nera l composi tion , desert la kes: Droste 
Vo lcan ic  rocks , Dev i ne Ca nyon: U . S .  Geol . 

Survey 7 
S tra tigra phy: 

Sup l ee area Devonian rocks: K l eweno I ,  2 
Tertia ry , S teens Mtn . area: Wa l ker 2 
Trou t Creek M tns . :  Car l ton 

S tructure: 
John Day up l i ft: Buddenhagen I ,  2 
Trou t Creek M tns . :  Car l ton 

Surface wa ter: 
F l oods: Bu t l er , E .  
I ndex of records to Sept . 30, 1 967: E isenhuth 3 
Ma lheur La ke bas in: Oregon S t .  Water Res . 

Bd . 8 
Ma lheur-Owyhe� basins: Oregon S t .  Wa ter Res . 

Bd . I I  

HAR N EY FORMAT ION 
Ma lheur Nat l . Wi ld l i fe Refuge: Wa l ker 1 2  
Zoning i n  ash f low: Lund,  E .  H .  3 

HARPER AREA 
G eo logy: Weeden 

HART MOU N TA I N  NAT I O NA L  A N TE LOPE REFUG E  
Geology: Wa l ker I I  
M i nera l resources , Poker J im and Fort Warner areas: 

Wa l ker 7 

HAYES BUTTE BASALT 
Loco I i ti es: 

Fort Rock Bas i n :  Hampton 4 
Ho l e- i n- the-Grou nd Crater : K im 
P i c ture Roc k Pass area:  l keagwaun i  

H EAT F LOW MEASUREM E N TS 
Continenta l  terrace: Deh l i nger 6 

H EAT F LOW MEASUREME N TS ,  con tinued 
Gorda rise: S l eep 
J uan  de Fuca R i dge area: Lister 2 
Northwestern Un i ted S ta tes: B lackwe l l  I ,  2 
Oregon offshore ,  N ew port area :  Bodvarssan 2 
S trawberry M tns . Volcan i cs: T i l l i ng 

H EAVY M I N E RALS (see a lso B LACK SAN DS) 
Aeromagnetic survey: U . S .  Geol . Survey I 0 
Conti nenta l  she l f:  Cham bers 2; Ku lm 8 ,  9, 1 0  
Go ld  i n  igneous ,  sedimentary and metamorph i c  

roc ks: Jones , R .  S .  
Recent and foss i l p lacer deposi ts: U . S .  Geo l . 

Survey 9 
S ixes R iver dra i nage bas in :  Boggs 6 
Sou thwest Oregon coast: B l oomquist 

H EBO QUADRANGLE  
Sadd leback a rea : Mac leod 2 

H E I NR ICH I TE 
Minera l descr i ption: S ta p les I ,  2 

H E LLS CAN YO N 
Geo logy: Brooks 5, 8; Schna i b l e; Va l l i er I, 3, 5 

H E LVETIA F ORMATI O N  
Geo logy: Sch l i cker 5 

H E PP NER AREA 
Lower Tertiary sedimen tary roc ks: Pigg 

H E PPS I E  AN D ES I T E  
Western Cascades: Griggs, A .  B .  

H I GH CASCADES 
see a lso CRATER LAKE,  MOUNT H OO D ,  
MOU N T  J EFFERSO N ,  MOU N T  MAZAMA, 
MOU N T  ST. H E LENS , MOU N T  TH I E LS E N ,  
THREE F I NGERED JAC K ,  THR E E  S I S TERS 
Geoch em i stry: 

Lead and stront ium isotope: Church I ,  2 
Neutron act iva tion of pyroc lasti cs: Thei sen 

G eo log y :  
Guidebooks: Do l e  6 ;  Peterson ,  N .  V .  8 
H i gh Cascades prov i nce: Ba ldw i n  8; Gr iggs , 

A .  B .  
Geomorpho logy , aer ia l photography: De lano 2 
G lac iers: 

Di str ibut ion and varia tions: Meier 
G lac ia l mora ine brea kage , Broken Top: 

No l f  3 
H i story: Cra nd e l l  
Ma pping: Case 
Measurem ents: 

Co l l ier G lac ier :  Case; H opson , R .  E .  2, 
3 ,  4 ,  5 

E l iot  G lac ier :  Case; Dodge , N .  A .  
Three S isters area: Tay lor ,  E .  M .  6 
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H I G H  CASCAD ES , conti nued 
I n trusions: 

Cenozoic gran i ti c  ba tho l i ths :  S keha n 2 ,  4 
La te Ter tiary epi zona l p l u tons: Hopson , C .  A .  2 
Nature of batho l i ths: Ham i l ton 4 

Loca l i t i es descri bed: 
C I ear La ke ,  age: Benson 2 
Cra ter La ke Nat  I .  Park: Frank, F .  J .  2 

Ca ldera : W i l l iams, H .  3 
Diamond La ke: K lee k  
Mc Kenz ie  R iver Va l l ey: Jan 
Mount  J efferson Prim i t ive area: Wa l ker 5 
Mount  Mazama 's  co l lapse: Mason,  R .  S .  5 
Moun t  Th i e l sen: Purdom 
Santiam-Mc Kenz ie  Pass H ighway: Tay lor ,  

E .  M .  5 
Summ i t  Roc k: K leck  
Three F ingered Jac k, l ig h tn i ng erosion: Weese 
Three S isters area : Tay lor ,  E .  M .  6 
Three S isters arctic a l p ine zone: H opson 1 

Petrograph i c  studi es: 
Andesi te f low from Mount Adams, Wash . :  

Sh eppard 2 
Andes i t ic  volcanoes: Hopson , C .  A .  2 
Basa l t  we lded tuff: Tay lor ,  E .  M .  7 
Basa l ti c  to andes i ti c  com posi t ion: Tay lor ,  

E .  M .  4 
Cascade andesi te vo l canoes: McBi rney 2 
Fu lgur i tes from Moun t  Th i e lsen: Purdom 
Gu ide to vo lcanic roc ks: Wise,  W .  S .  1 
Lead and strontium in crysta l l i ne roc ks: Hopson , 

C .  A .  1 
Mount  Mazama:  McB i rney 1 
Pi l low struc ture: Lund, E .  H .  4 
Pum ice ,  recent: Wi l cox , R .  E .  1 
Scand ium in vo lcan ic  roc ks: Fryk lund 
Ti tan i um d ioxide in pyroc lastics: Czamanske 
Volcan ic  ash a na lyses: Borchardt 2 
Volcanic rocks i n  Mount J efferson area: Greene 

S tra tigraphy ,  Cenozoi c:  Peck  6; Whee l er 4,  5 
S tructure: 

Cenozo ic: Pec k 6; Wh ee l er 4 ,  5 
Effec t on ground wa ter: N ewcomb  1 2  
Tec tonic rota tion: Taubeneck 1 2; Watkins 1 4  
Vo lcano - tecton ic  depression: A l l en ,  J .  E .  2 
Western Cascades bounda,ry: Tay lor , E .  M .  6 

Vo lcan i sm :  
Accidenta l  e jecta, Cra ter La ke: Tay lor , E ,  M.  3 
Cascade andesi te volcanoes: McB i rney 2 
C l imact ic eruption of Moun t  Mazama: McB irney 1 
G rada tion from basa I t  to a ndes i te: Tay lor , 

E .  M .  4 
Orig i n  of a ndesi te magma : Kuno 1 ,  2 
Pum ice ,  petrograph i c  characteristics: Wi l cox , 

R .  E .  1 
Recent, North S ister area: Tay lor,  E .  M .  1, 2 
Spa tter cone pi ts: N i e land 
Vo lcan ic  ash chrono logy: Wi I cox , R .  E .  2 
Vo lcan ic  rocks , gu ide to: Wise,  W .  S .  1 

H I GH LAVA PLA I NS 
Brothers fau l t  zone: Wa l ker 1 4  
Foss i l  La ke , geo logy and faunas: A l l i son, I. S. 
Geology: Ba ldw i n  8; Wa l ker 1 4  
Harney Bas in :  Wa l ker 1 4  
S tra tigraphy: Wa l ker 1 4  

H I S TORY O F  OREGON (see a l so B I OGRAPH I ES [for 
present day geologists] , M I N I N G  H I S TORY, 
O B I TUAR I ES) 

Geo logists ,  ear l y: 
Condon , Dr . Thomas: Broga n 2; Davi es; Ho lmes 

Foss i l  co l l ec tion: Adams 
Eva ns ,  Dr . Joh n ,  Port Orford meteor i te: 

Henderson , E .  P .; Sede l l  
Fronti er geo logy: Ho lmes 
Wi l l iams,  I ra A . :  Howe l l  6 

L i brary: F reer 
Loco I i ties: 

Astoria Fm . type loca l i ty: Dodds , B .  R .  1 
Br idge of the Gods: S trong 3 
Chr istmas Va l l ey: Chr is tmas Va l l ey Women ' s  

C l ub 
C i ty of Astor ia: Dodds,  B .  R .  2 
Cove Pa l i sades S ta te Park:  Peterson,  N .  V .  

1 8  
Mount  Ta bor park: Keyser 
Oregon Iron Co . fu rnace:  Nafziger 1 
Sauvi e I s l and :  S trong 1 

Vo l can ic  eruptions; pioneer att i tude toward: 
Fo l som 

H O LE- I N-THE-GROU N D  
Grav i ty and magnetic surveys: Kim 
Orig i n :  Peterson,  N .  V.  2 ,  4 

H O L LEY AR EA 
Sv.eet Hom e  Petr i f ied Forest: Gregory , I .  1 

H OLOC EN E  
Fossi l p la n ts ,  h i s torica l bac kground: Det l i ng 2 
Fossi l ver tebrates; Qua ternary mamma l s: H ibbard 
Loco I i t ies: 

Beach p lacers: U . S .  Geo l . Survey 4 ,  5 
Davis Lake d iatoms:  Messi na-A I I en 
Mc Kenz ie  R i ver va l l ey: Jan 
Mount Hood: Wise,  W .  S .  4 
Mount J efferson area vo lcan ic  rocks: Greene 
Newberry Ca ldera : H igg ins 1 ,  4; La i d l ey 1 ,  2; 

Peterson , N .  V .  1 3  
Por t land area : Tr im b l e  
Sand d unes: Kum l er; Frank ,  F .  J .  3 
Three F ingered Jack  to North S ister: Tay lor , 

E . M . 1 , 2 
Three S i s ters area: Tay lor ,  E .  M .  6 

Petro logy , sands of sou thern Oregon coast: Laudon 
Sed iments: 

Cascad ia Bas i n: Duncan 3; Gr iggs , G .  B .  7 
Con ti nen ta l  marg in :  Byrne 1 5; Sp iga i  
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H O LOCEN E ,  Sediments ,  conti nued 
Continenta l  marg i n  off Rogue R i ver: Cham bers 2 
Depos i t iona l env i ronment: B l oomqu i st: 
Mazama ash at Mount  Ra i n i er: Crande l l  3 
R i ver to abyssa l p la i n ,  textura l trends: Byrne 1 4  

S tra tigraphy: 
Deep-sea s tra tigra phy: Duncan 2 
Ho locene transgress ion:  Ku lm , L .  D .  9 

Vo lcanism: Dept . G eo l . and M i nera l I ndus . 8 

H OM ESTEAD AREA 
Geo l ogy and m i nera ls : Va l l i er 1 ,  3 

HOO D  R IVER COU NTY 
Abso l u te da ti ng: 

Proj ecti l e  poi n ts: S tuc kenra th 
Wood da tes f lood , g lac ia l events: Crane 1 

Envi ronmenta l  geo logy, m id-Columbia R iver wa ter­
front p lan :  Meyers 

Geo logy: 
Bridge of th e Gods: S trong 3 
Dufur quad . :  Wa ters 5 
Ladd Creek mud s l ide: Geol . Soc . Oregon 

Coun try News Letter 2 
G lac i ers , measurements ,  E l iot: Dodge, N .  A .  
Ground wa ter: Oreg . S t .  Wa ter Res . Bd . 1 ;  

Sceva 2 ,  4 
M inera l resources: 

Aggrega te and roc k s i tes: O lcott 
Pe trography ,  Cascade Range vo lcan ic  roc ks: 

Wise,  W .  S .  1 ,  2, 3, 4, 5 
S tructure, Wh i te Sa lmon quad . :  N ewcomb  5 
Surface wa ter: Oreg . S t .  Wa ter Res . Bd . 1 
Vo lcan i sm: 

Cascade Ra nge: Wise, W .  S .  1 ,  2, 3 ,  4, 5 
H istor ic eruptions: Fo l som 

HOOD R IVER VAL LEY 
Cascade vo l cano- tec ton ic  depress ion: A l l en ,  

J .  E .  2 
Geo logy , Mount Hood area :  Wise,  W .  S .  5 
Ground wa ter resources: Oreg . S t .  Wa ter Res . 

Bd . 1 ;  Sceva 2 
Surface wa ter resources: Oreg . S t .  Wa ter Res . 

Bd . 1 

HORNBROOK F ORMAT I O N  
Fossi I i nver tebra tes: 

Pi nna , Cretaceous pe lecypods: Pac kard 2 
Trigonia loca l i ty: S teere 2 

Loca l i t i es: 
Bear Creek Va l l ey: Sch l i c ker 9 
K lamath Mtns . prov i nce: Ram p 6 
Medford-Ash land area: Mc Knigh t, B .  K .  3 
Rogue R iver Basi n :  U . S .  Bur . Rec lamation 1 
Roseburg quad . :  H i c ks 

S tra t igraphy,  Late Cretaceous: E l l iott; Peterson , 
G .  L .  2 

H ORSE  H EAVEN M I N I NG D I STR ICT  
Base of John  Day Fm . :  Swa nson , D .  A .  3,  5 

H ORSE  R I DG E  QUADRA NGLE  
Geology and morpho logy, lava tubes: Gree ley 

H ORSE  S I G N  BUTTE 
B la ck  sand depos i t: Ba ldw i n  1 2  
Mesozoic-Cenozoi c tec ton ic  h i s tory: Dott 7 

HOT  SPR I N G S  (see TH ERMA L  S PR I NGS)  

H U DS PE lH FORMAT I O N  
M i tch e l l  areo :  Jarma n ,  C .  
M i tch e l l  quad . :  W i l ki nson 
Ochoco Sum m i t: Gam er 1 

HUM BU G  MOU N TA I N  AR EA 
Dynam i cs of subaqueous deposi ts: Dott  3 
Mesozo ic cong lomera te f l ysch :  Aa l to 2 
Mesozoic orogenes is  and sedimenta ti on: Koch , 

J .  G .  2 

HUM BU G MOUN TA I N  C O NG LOM ERATE 
Loca l i t ies: 

K lama th M tns . province: Ramp 6 
Por t Orford-Go ld  Beach area: Koch , J. G. 3 
Sea stacks and  reefs: Hun ter , R .  E .  
S ixes R iver area: Boggs 3 ,  6 

S tra tigraph ic re lat ionshi ps: 
Lower Cretaceous d iscont i nu i ty: Peterson , 

G .  L .  3 
Mesozo ic stra tigraphy and tectonism: Koch , 

J .  G .  3 
Post- Nevadan  M esozo ic  geo logy: Ba l dw i n  1 6  

S tructure: 
Late J urassi c unconform i ty: Do tt 8 
Late Mesozo ic  orogenesis: Koc h ,  J .  G .  2 

HUM BU G  MOU N TA I N  STATE PAR K 
Geo logy: Koch , J .  G .  1 

" H U NSAKER CREEK  FORMAT I O N "  
S na ke River Ca nyon :  V a  f l i er 1 ,  4 

HU NTER CREEK  BASALT 
Foss i l  vertebra tes; Miocene: Shotwe l l 9 
Loca l i t ies: 

Brogan quad . :  Fouch 
Ma lheur Gorge area: Haddock 2 
Owyh ee reg ion :  K i tt l ema n 3, 4 

H U N TI N GTON QUADRA NG LE 
Cong lomerate layer near  Lime: Brooks 4 
Geo logy,  Sna ke R i ver Canyon: Brooks 5, 8 

H U RWA L FORMAT I O N  
Loco I i t ies: 

Lost ine R iver va l l ey: Goebe l 
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HURWAL FORMATI O N ,  Loca l i ties,  continued 
S na ke River Canyon ,  Hun ti ngton to H e l l s  

Ca nyon:  Brooks 8 
Sparta quad . :  Prostka 1 ,  2 
Wa l lowa M tns . :  No l f  1 ,  2 

Lower J urassi c ammoni tes: Im lay 5 

ICE  AG E (see ERRAT ICS , G LACIAL DE POS I TS ,  
G LACIATI O N ,  PLE I S TOC E N E ) 

I DAH O GROUP 
I rons ide M tn .  quad . :  Lowry 
La ke Owyhee S ta te Park: Corcoran 3 
M i tche l l Bu tte quad . :  Corcoran 2 
Owyhee Up land province:  Corcoran 9 
Western Sna ke River bas in :  Mo lde; Newton 8 

I G N EOUS ROC KS (see a lso i nd iv idua l roc k types) 
Cenozo i c  K/Na ra tio: Moore,  J .  G .  2 

I G N IMBR I TE (see WE LDED ASH-F LOW TUFFS )  

I LL I NOIS R IVER 
Exp lora tion by boat: Ramp 5 
Joseph i ne peri doti te sheet: Ramer; Jorgenson 
M i nera l s  and m inero I resources: 

B lack sand: Ba ldw i n  1 2; C l i fton , H .  E .  3 
Chrom i te :  Ram p 1 
Copper: Ramp 5 
Heavy meta Is :  U . S .  Geol . Survey 9 
Molybdenum: Ramp 5 
Z i nc :  Ram p 5 

" IMNAHA FORMATI ON " 
Snake R iver Ca nyon:  Va l l i er 1 

IMNAHA R IVER 
Geo logy ,  Snake R iver Canyon :  Va l l ier 1 

I N DUSTR IAL M I NERALS (see AGGR EGATES, 
D IATOM I TE ,  L IMESTO N E ,  M I N ERAL 
I N DUSTR I E S ,  SAND AND GRAVE L ,  S TO N E) 

I N G LE TU FF TONGUE (see a l so LAYCOCK GRAY­
WAC KE) 

Nom enc lature: Brow n ,  C .  E. 4; Cohee 

i N TRUS I ON S  (see a l so CANYO N MOU N TA I N  
C OMPLEX, WAL LOWA BATH OL I TH )  

Ba tho l i ths: 
Ash land: Ram p 6 
Ba ld M tn . :  Brooks 1 1 ; Co l eman 1 ;  Hampton 5; 

S tap l es 3; Taubenec k 4, 1 3; Thayer 2, 1 0  
Cenozo ic  gran i ti c , Cascade and Coast Ranges: 

S keha n 2 ,  4 
Idaho: Ham i l ton 1 ;  Morri son , R .  F .  2; Thayer 2 
Liqu id  gran i ti c  magmas: Taubeneck 1 4  

I N TRUS I ONS ,  Ba th o l i ths ,  conti nued 
Wa l lowa:  Brooks 1 1 ; Ham i l ton 1 ;  Hampton 

5; Taubenec k 5 ,  1 9  
Di kes: 

B lue  Mtn . Region: Thayer 1 0  
Cast le  roc k rhyo l i t ic :  Haddock 1 
Cedar Bu tte: Ne l son , D .  0 .  
Cenozoic , swarms: Taubeneck 1 8  
Ch i ef Joseph swarm : Taubenec k  1 9  
Co l um bia R iver Group: Newcomb 1 3  
Cornucopia swarm: Taubenec k 1 2; Wa tki ns 1 4  
Crescent quad . :  Wa l ker 1 0 
Dior i te ,  S ixes R iver area :  Boggs 6; Lu nd ,  

E .  H .  5 
Dufur quad . :  Waters 5 
Feeder swarm for Col umbia R iver Basa l t: 

Tau benec k 1 6  
G lassy basa l t  a t  Copperfi e ld :  S tearns 2 
Grande Ronde swarm: G i bson 1 ,  2; 

Schm incke 2; Shaw , H .  R .  1 ,  2; 
Taubeneck 1 2; Wa tki ns 1 4  

J oh n  Day country: Thayer 1 2  
Joseph Creek swarm : G i bson 2 
Laure l  H i  I I : Bi kerman; Dunn 
Monument  swarm : F isher 1 2  

Taubeneck 1 9; Thayer 3 
Oregon swarms as Yakima Basa l t  feeders: 

Swanson , D. A .  1 
Oxbow on Sna ke R i ver: S tearns 4 
Sadd l e  M tn .  S ta te Por k: Nafzi ger 2 
Saw tooth Ridge: Pa tterson ,  P .  V .  2 
S na ke R iver Canyon :  Morrison , R .  F .  2 
Sparta quad . :  Prostka 1 
Tertiary near  M i tche l l :  Jarman , C .  
Western Detroi t Reservoi r  area: Pu ngrassam i 

Geoch em istry; i n terac tion w i th meteor ic ground 
wa ters: Tay lor ,  H .  P .  3 

Loco I i t ies :  
An lauf and Dra i n  quads: Hoover 
Babyfoot Lake area :  Wise ,  J .  P .  
Bra tta i n  d i str i c t: Munt zert 1 ,  2 
Burnt R iver Canyon area : Ash l ey 1 ,  2 
Coast Range: Ta tsumoto 
Coasta l centers of M iocene volcan i sm :  

S nave ly  1 3  
Co lum bia P la teau:  G i bson 2 
Da l las-Vo lsetz quads . :  Ba ldw i n  6 
Dixonv i l l e  quad . :  Champ 
Dix ie  Butte a nd V inegar H i l l s areas: Perrau l t  3 
Greyback  igneous comp l ex: Godchaux 1 ,  2 
Ho l brook- lrondyke:  Va l l i er 1 
Imnaha , low er: Morr i son , R .  F .  2 
I ronside M tn .  quad . :  Lowry 
John Day cou ntry: Thayer 1 2  
J oseph ine per idoti te sheet: Hotz 2 
K lama th Mtns . :  I rw i n  3; Ramp 6 
Lane Coun ty: S tap l es 6 
Laure l  H i  I I ,  St i  I I  Creek: Wise ,  J .  P .  
Lookou t Mtn . quad . :  Swinney 
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I N TRUS I O N S ,  Loca l i ties,  conti nued 
McKenz i e  R iver porphyry: Lund, E .  H .  6 
Madras quad . :  Wa ters 6 
M i tche l l  area: Jarman , C .  
M i tche l l quad . :  Pa tterson , R .  L .  
Monument quad . :  Wi l cox , R .  E .  3 
Mou nt  Em i l y (Ter tiary) : Ramp  6 
Myr t l e  Creek area : Co l eman 1 
Owyhee reg ion: K i t t l eman 4 
Pedro M tn . :  Wo l ff 2 
Pos t quad . :  Waters 4 
Pueb lo Mtns . :  Rowe 
Sandstone, Astor ia :  Dodds , R .  K .  1 
Snake R iver Ca nyon: Brooks 8; Va l l i er 1 
S ti l l  Creek stock: Hopson , C .  A .  2 
Submar ine geo logy: Deh l i nger 6 
Wi l lamette Vo I l ey ,  sou thern: Shaw , J . H .  
W i nd and She l l rock Mtns . , Beacon Roc k: 

Ba ldw i n  1 0  
Petrography: 

Aug i te i n  gran i tes conta i n i ng hornb l ende: 
Taubeneck 1 0  

Ba tho l i ths compared : Larsen 
Contro ls  an bar i te m i nera l i za tion: Dunham 
Need le Poi nt p l u ton: P iw i nski i 1 ,  2 ,  3 ,  4 
Sou thern W i  l lamette Va I l ey :  Shaw , J .  H .  
W i l l ow La ke- type layered gra n i ti c :  Taubenec k 

8 ,  1 3 , 1 4  
P l u tons: 

Benson Creek: Lund 1 E .  H . 5 
Bratta i n  d i s tr i c t: Muntzert 1 ,  2 
Com posi te: Taubeneck 3 
Dior i te ,  sou thwestern Oregon: Ka iser 
Gam e La ke Lookou t: Lund , E .  H .  5 
Geosync l i na l  system : .  D ic ki nson 8 
Gran i te Pea k: Lund , E .  H .  5 
Gran i ti c :  Taubenec k 1 1 ,  1 3  
Granod ior i te ,  Jackson County: G i l l u ly 4 ,  5; 

Ramspott 
Gray Butte: Lund,  E .  H .  5 
Imnaha Va l l ey :  Morr ison,  R .  F .  
I ron M tn . :  Lund,  E .  H .  5 
J ohnson Creek: Lund , E .  H .  5 
J urassic a nd Cretaceous: Na ture 2 
Lang lois quad . :  Lent 
La te Cretaceous, K lama th Mtns . :  Keys 5 
Laure l H i l  1 -S ti I I  Creek: B i kerma n 
Lawson Creek: Lund , E. H .  5 
Major ,  of Wa I Iowa ba tho l i th :  Taubeneck 9 
May Creek Sch ist be l t: Keys 7 
Need le  Poi nt: Piw i nski i 1 ,  2, 3, 4 
Pearse Pea k: Lund,  E .  H .  5 
Radiogen ic  hea t  produc tion: Ti l l ing 
S i xes River Midd l e  Fork :  Lund , E .  H .  5 
Sna ke R iver Ca nyon: Va l l ier 2, 5 

Si l is :  
Gabbroi c ,  cen tra l Coast Ra nge: Snave ly 1 
Granophyri c ferrogabbro: U . S .  Geol, Survey 6 
Marys Peak: C lark,  H .  C .  1 ,  2, 3, 4 , 5 
Rob inette area : S tearns 1 

I N TRUS I O NS ,  conti nued 
S toc k: 

Cornucopia: Prostka 1 ,  2; Tau beneck ,  1 ,  2,  
4 ,  6 ,  1 1 ,  1 3 , 1 4, 1 5 , 1 9  

Mer l i n :  Nafziger 3 
Tec ton i sm :  

Na ture o f  ba tho l i th s: Ham i l ton 4 
Over lapping of Mesozoi c  orogens: Hami l ton 1 

I R O N  
Annua l producti on :  Col l i ns ,  R .  P .  3 ;  Fu l kerson 

1 ,  3, 6, 7; Gray,  J .  J .  1 ,  2,  3 
Geology of deposi ts: Mason , R .  S .  24; 

Nafziger 1 
I ndustry: 

Iron and stee l scrap :  K i ngston 3 
S tee l ,  Co l um bia Bas in :  K i ngston 1 

Resources: deWeese 2 
B la ck  sands: Mason , R .  S .  24; Ore B i n  3 1  
He l vet ia :  Tr imb l e  
Oswego: Tr imb l e  
S cappoose l imon i te deposi ts: Mason , R .  S .  24 
To lman i ron depos i t :  Mason , R .  S .  24 

I R O NS I DE MOU NTA I N  QUADRAN G L E  
Geo logy and m i nera l resourc es: Lowry 

IZE E  AR EA 
Geo logy: D ick inson 1 ,  2,  5, 6, 7 
Lower Jurass ic  ammon i tes: Im lay 5 

JAC KSO N COUNTY 
Engi neer ing  geo logy: 

J 

Rogue Ri ver Bas i n  pro jec t: U . S .  Bur . 
R ec lama tion 1 

Sand and grave l :  Sch I ic ker 9, 1 0  
Foss i l  i nvertebra tes: 

Cretaceous pe l ecypods: 
Meekia : Sau l 
P i nna: Packard 2 

Geo logy,-
App lega te Group ,  K inney Mtn . area : 

He i nr i ch  
K lama th Mtns . provi nce: Ram p  6 
Roseburg-Gra nts Pass area :  S teere 1 

Ground water l eve l s ,  1 96 1 -65: U . S .  Geol . 
S urvey 23 

Metamorph i c  roc ks : 
App l ega te Grou p: He i nr i ch 
May Cree k Sch i s t  be l t: Keys 7 

Meteor i tes,  Sams Va l l ey shower: Lange 5 
Minera ls  a nd m i nera l resources: 

Chrom i te :  H ei nr i ch ;  Ram p 
Coa l ,  Squaw Basin and Eden Ridge: Way land 
Gem stones: 

Dendr i t ic aga tes: Kah n 
Lazu l i te: Ram p  4 
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JAC KSO N  COU N TY, M i nera ls  and m i nera l resources , 
G emstones , continued 

Gold , si lver: Brooks 6; Koschma nn 
App l egate Group: H einr i ch 
M i n i ng history: Hai nes 
P l acers: Weissenborn 

Iron, To lma n  d epos i t: Mason , R . S .  24 
M erc ury: Ba i l ey 3; Brooks 2; U . S .  Bur . 

Mi nes 3 
Pa lmer Creek, War Eag l e  m i nes: Trost 

Mol ybdenum: K i ng ,  R .  U .  2 
Stream-sed iment sam pl es: Bowen 3 
Tungsten: Lemmon 

Petro l ogy: 
Greyback igneous com p l ex: Godcha ux 1 ,  2 
N i c ke l i ferous la teri tes: Hotz 2 

S tra tigra phy: 
Cretaceous: E l l iot; Mc Kn i gh t  3; Peterson , G .  

L .  1 ;  Popenoe 
S tructure: 

Po leozoic- Triass ic  contact: Enge l hardt 
P l uton,  J urassi c-Cretaceous: G i l l u l y 5; Ramspott 
S l um p: Boggs 5 

S urface wa ter: Harr is,  D .  D .  2, 3 

J EF F ERSON CO U N TY 
Abso l u te da ti ng: 

Recent volcanism: Tay lor ,  E .  M .  1 ,  2 
Archaeo logy, Rou nd Bu tte s i tes: Roscoe 
Fossi I fl ora: 

Dennstaedtioid fern from C larno Fm . :  Arno l d  2 
F ern genus Acrostich um :  Arnold  1 

G eo logy: 
Ante l ope-Ashwood area: Pec k 5 
Cove Pa l i sades Sta te Park: Bartho l omay 2; 

Peterson, N .  V .  1 8  
Oregon King m i ne and v i c i n i ty: Oja Ia 
Quadrang l es: 

Bend AMS ,  E�: Swa nson, D. A .  4, 6 
F ly Creek: H ew i tt 
Madras: Waters 6 
M i tc he l l :  Lukanuski 
Round Bu tte Dam: Cam pbe l l ,  D .  G .  1 ,  2; 

H ew i tt 
Three F i ngered Jac k l ightning stri ke: Weese 

G rou nd wa ter: Oreg . S t .  Water Res . Bd . 7 
M i nera ls  and m inera l resources: 

Gold and si lver: Brooks 6 
Oregon King m i ne: Li bbey 1 ,  2 

M erc ury: Bai l ey 3; Brooks 2; U . S .  Bur . Mi nes 3 
Petrography: 

J ohn Day Fm . :  Robi nson,  P .  T .  2, 3 
Mou nt  J efferson area volcani cs: Anderson , A .  T.; 

Greene 
P l ei stoc ene Lake Meto l i us: Campbe l l ,  D .  G .  3 
S tratigraph y ,  J oh n  Day Fm . :  Robi nson , P .  T .  1 ;  

Swanson , D .  A .  3 ,  5 

J O HA NN S E N I TE 
M i nera l descri pti on: Staples 1 ,  2 

J OH N  DAY AREA (see a lso J OH N  DAY F ORMA T I O N )  
F i e ld tr i ps: 

Gui debook: Thayer 1 2  
Sou th Fork sa fari :  Howe l l  7 

Geo logy: Brown , C .  E .  5; Thayer 1 2  

J OH N  DAY F ORMATI O N  
Absol u te da ti ng: 

Mamma Is: Evernden 2 
Vertebrate fauna: Rensberger 1 

Chem i ca l  ana lyses: 
H igh-ti ta n ic ba sa l ts: Robinson , P .  T. 2, 3 
Tuffs: Hay 5 
W e l ded tuffs, Ashwood area : Pec k 5 

Fossi l f loras: 
Antelope-Ashwood area: Peck 5 
Bridge Creek: Axe lrod 2 
Gray Ranch: Axe lrod 2 
Popu lar account: Peterson, J .  V .  2 

F ossi I vertebrates: 
Cha l i cotheres: Ski nner, M .  F .  
Fau na l su bdivis ions: R ensberger 1 
Gophers: Rensberger 2 
I nsecti vore genus M icropternodus: Sti rton 1 
Mudmi nnow: Cavender 2 
Oreodonts,  new speci es: Schu l tz 
Peccary evo l u tion: S tirton 2 
Squirre ls: B lac k 

Karst l i ke topograph y: 
Offi cer's  Cave: Porker, G .  G .  1 ,  2 

Loco I i t ies:  
Antelope-Ashwood area : Pec k 3, 5 
Bend AMS quad: S tens land 

E�: Swanson , D .  A .  4,  6 
Courtroc k quad . : Thayer 7 
Cove Pa l i sades Sta te Park: Bartho lomay 2; 

Peterson ,  N .  V .  1 8  
Crescent AMS qua d . E t. Wa l ker 1 0  
Dufur quad . :  Waters 5 
Eag l e  Roc k qua d . :  Waters 7 
J oh n  Day Coun try: Thayer 1 2  
Long Creek quad . :  Thayer 6 
Lookou t M tn .  q uad . :  Sw inney 
Madras quad . :  Wa ters 6 
Mi tche I I  quad . :  Hay 1 ,  5; Lukanuski ; 

Patterson , R .  L . ;  W i l kinson 
Monum ent q uad . :  Wi lcox ,  R .  E .  3 
Mu tton M tns . :  Perrau l t  2 
Ochoco fi e l d  tr i p: Gamer 1 
Ochoco Reservoir quad . :  Waters 8 
Offi cer 's  Cave: Par ker , G .  G .  1 ,  2 
Oregon K i ng m i ne area: Li bbey 2; Oja la 
Pai n ted H i l ls :  O ' De l l 
Pic ture Gorge q ua d . :  Wh i te ,  W .  H .  
Post quad . :  Wa ters 4 
Sherma n Cou n ty soi I survey: Mayers 
S te i ns Pi l iar area: Waters 2 

M i nero I resources: 
Ca l c i c  si l i ceous chabazi te: Sheppard 7 
C l i nopti l o l i te tuff: F i sher 1 ,  2 
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J O H N  DAY FORMAT I O N ,  conti nued 
Petrograph i c  s tud i es: 

Ash-f low tuffs: Pec k 3, 5; Wa l ker 20 
Basa l ts: Robi nson , P .  T .  2 ,  3 
Ca l c i c  s i l iceous chabazi te: Sheppard 7 
Diagenetic a l tera tion: Hay 1 ,  3, 4, 5 
Ign imbr i te layer: F i sher 8, 1 0, 1 1  
I ron oxide r ings: F i sher 5 
Orig i n  of l ower part  of forma tion:  Hay 1 
Pum ice  bubb le  wa l l  texture: F i sher 3 
Pyrogenic m i nera l  stabi l i ty: F i sh er 1 3  
Soda-r ich san idi ne: Hay 2 
Volcan ic  si I tstone: F i sher 9 
Zeo l i te m i n  era Is : F i sher 1 ,  2; Hay 4, 5 

S tra tigraph ic  re la tionsh i ps: 
Base of formation: Swanson ,  D .  A .  3 ,  4 
Ea r l y  Tertiary deforma tion: F i sher 1 2  
Fac ies cha nges: Rob i nson ,  P .  T .  1 
Resurrec ted O l igocene h i l l s :  F i sh er 6 
Subd iv is ions ,  corre la tion: Rensberger 1 

S truc ture: 
Base of format ion: Swanson ,  D .  A. 3,  5 
Ear l y  Ter tiary deforma tion: F isher 1 2  
Post-C larno up l i fts: Rogers 2 

J O H N  DAY FOSS I L  BEDS S TATE PAR K 
G eo logy: Thayer 1 2  
Resurrec ted O l igocene h i l l s :  F i sh er 6 

J O H N  DAY QUADRANG LE 
Canyon M tn . Com p lex: Co leman 1 ;  Thayer 1 
Geo logy: Brown ,  C .  E .  5 

J O H N  DAY R IVER  BAS I N  
Surface wa ter: Oreg . S t .  Water Res . Bd . 2 

J O H N  DAY U P L I F T  
Ign imbr i tes: Davenport 
S tructure and orogen i c  h is tory: Buddenhagen 1 

JORDA N  VA LLEY AMS QUADRA N G L E  
Geo logy , W�: Wa l ker 6 
Petrograph ic  s tud ies ,  a u th igen i c  f luori te: Sheppard 3 

J OS EPH QUADRANG LE 
Cornucopia stock: Taubeneck 1 1  
Wa l lowa M tn .  up l i ft: Taubeneck 7 

JOSEPH U PLAN D  
G eo logy: Newcomb 1 1  

J OSEPH I N E  COU N TY 
Fau l ts ,  lower Rogue R i ver: Ba ldw i n  1 5  
Fossi l i nver tebrates , La te J urass ic  ammoni tes: 

Im lay 1 
G eo logy: 

A lp ine  tec ton i sm and metamorph ism: Keys 5 
Babyfoot La ke area: Wise, J .  P .  
H e l lga te Canyon : Ore Bi n 32 

JOSEPH I N E  COU N TY, Geo logy, continued 
K lama th Mtns . :  Gamer 2; Ramp 6 
Lower I l l i nois  R i ver: Ram p  5 
Mer l i n  to Wh iskey Creek: Nafziger 3 
Oregon Caves: Con tor; Ha I I  iday 

Gravi ty i nves ti gations: 
Ga l i ce  area : Bruemmer 1 ,  2 
K lama th M tns . :  Keys 1 ,  2, 3 

Ground water: 
Leve l s  1 96 1 - 1 965: U . S .  Geo l . Survey 23 
Oregon Caves Nat l . Monument: Oster 1 

M i nera Is a nd m i nera l resources: 
A lmeda m i ne: L ibbey 4 
Chrom i te: Ramp 1 
Copper: Shenan 
Copper , lead ,  zinc: Bowen 2 
Gem stones; Oregoni te: Ram p 2 
Go ld  and si l ver: Brooks 6; Koschmann 

P lacers: Weissenborn 5 
Jones marb le  depos i t: Ram p 2 
Mercury: Brooks 2; U . S .  Bur . M i nes 3 
Mo lybdenum : K ing , R .  U .  2 
P la tinum i n  p lacers: Mert ie 
S tream -sed imen t  samp l es: Bowen 3 

Petrology: 
Greyback  igneous comp l ex: Godchaux 1 ,  2 
N i c ke l -bear i ng stream sediments: Ore B i n  53 
N icke l i ferous l a ter i tes: Hotz 2 
Per idot i te :  Hotz 1 ;  Ramer 
Rogue Forma tion: He lm i ng 

S Ira tigraphy: 
Cretaceous sequences: Peterson , G .  L .  1 

Popenoe 
Dotha n-Rogue Fm . re lat ionsh i ps: Hotz 3, 4 
K lama th Mtns . :  Gamer 2 
Mesozo ic :  U . S .  Geo l . Survey 8 

S tructure, G a l i ce  quad . :  Keys 1 ,  5 
Surface wa ter , Rogue R iver: Harr i s ,  D .  D .  2; 

K i tc h i ng 

J OS E PH I NE PER I D O TI T E  S H E E T  
Petro logy: Jorgenson; O r e  B i n  53; Ramer 

J OS E PH I N I TE 
M i nera l descr iption: Stap l es 1 ,  2 

J UM P  CREEK  R HYO L I TE 
Owyh ee Reservoir  area : K i tt lema n 2 ,  3 ,  4 
Sucker Creek f lora area: Graham 1 

J U N TURA BAS I N  
Foss i l  i nvertebra tes: 

Fresh-wa ter mo l l usks of B lac k Bu tte fauna : 
Tay lor ,  D .  W .  

Foss i l ver tebra tes: 
B la ck  Bu tte loca l fauna: Shotwe l l 6 
l c ta lurus (ca tfi sh) :  M i l ler ,  R .  R .  
Mamma l ian  fauna:  Shotwe l l 4,  5 
P l iocene birds: Brodkorb 1 
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J U N TU RA BAS I N ,  conti nued 
G eo l ogy: Bowen 6 
Petrogra ph ic studies, we lded ash-flow tuff: 

Haddoc k 1 

J U N TU RA F ORMATION 
J u ntura Bas in: Bowen 6;  Shotwe l l  3 
Ma lheur Gorge area: H addoc k 2 
Owyhee reg ion: K i tt lema n 3 

J URAS S I C  
De lta i c  sed imenta t ion; eugeosync l i na l  be l ts: 

Dott 4 
Forma ti ons: see Basey M ember , Doth a n ,  Gray loc k, 

Lonesom e, Myr t le Grou p,  N i ce ly  Sha l e ,  R i dd le ,  
Rogue ,  Snowshoe , Sup lee,  Trowbridge, Warm 
Spri ngs Member , Weberg M ember 

Foss i I i nver tebrates: 
Ammoni tes and pelecypods: Ha l lam; I m lay 1 ,  

2, 3 ,  4,  5, 6; Ram p  9 
Buchia zona tion: Jones , D .  L .  1 ,  2 
�h ia pioch i i ,  Buchia unc i toides: I m la y  6 

Fossi l vertebrates; i ch thyosaur from Curry County: 
Camp 

I n trusive rocks: 
J oseph i ne per i doti te sh eet: Ramer 
Pearse Pea k d i ori te: Ka iser 

Loco I i ties: 
Babyfoot Lake area: Wise ,  J .  P .  
Ba ndon area : Eh l en 2 
Bone Mtn . quad . :  Kra ns 
John Day c ou n try: Thayer 1 2  
J u ni per Mtn . area : Wagner, N .  S .  1 ,  2 
K lamath M tns . :  H e lm i ng; U . S .  G ea l . Survey 8 
Lang lois quad . :  Phi l l i ps ,  R .  L .  
Oregon I s la nds Nat l . Wi ld l i fe Refuge: 

Weissen born 4 
Port Orford-Gold Beach area :  Koch , J .  G .  3 
S ea stacks a nd reefs: Hunter , R .  E .  
Snake R i ver Canyon: M orr i son , R .  F .  3; 

Va l l i er 2, 5 
S u plee area : Dic ki nson 6, 7; Vigrass 

Metamorph i sm , May Creek Schist be l t: Kays 7 
S tratigra ph ic nom enc lature: 

A ldrich M tns . Group members: Brow n ,  C .  E .  4 
Kel l er Cree k Sha l e: Brow n ,  C .  E .  4 

S tratigra ph y: 
Cong lomera te nea r Lime: Brooks 4, 7 
Dothan-Rogue re lationsh ips: Hotz 4 
F lysch sedimen ta ti on: Aa l to 
K lamath Mtns . :  I rw i n  3 
Otter Point  Fm . :  Aa I to 

Structure: 
A l pine tec ton i sm and m e tamorph ism: Kays 5 
Angu lar unconform i ty ,  Sna ke River: Morr i son , 

R .  F .  1 
K lamath Mtns . :  Kays 5 
Late Mesozoic orogenesis: Koch , J .  G .  2 
Port Orford-Gold Beach area: Koch , J .  G .  3 

J U RAS S I C ,  S truc ture conti nued 
Tec tonic  evo l u tion: G i l lu l y  1 
Tecton i c  h istory , southwest Oregon: Dott 7 

Vol canic  roc ks: 
A ldrich M tns .: Brow n ,  C .  E .  2 
Andesi tic roc ks:  G i l l u ly 1 
Geosyn c l i na l  andesi tic vo l ca n i sm:  Dicki nson 

2, 3,  4 

K 

KALMI O PS I S  W I LDERN ESS AREA 
Dotha n fossi ls :  Ram p  9 
Geo logy, Babyfoot Lake area: Wise,  J .  P .  
Land w i thdrawa ls: Mason , R .  S .  7 
M i nera l resources; go l d ,  chrom i te deposi ts: 

Mason , R .  S .  7 

K EAS EY F ORMA l i O N  
F ossi l i nvertebrates: 

Ech i no i d  genus Sa l enia: Zu l lo 1 
Microfauna ! correla tions:  Rothwe l l  
N ew mar i ne worm , Adekunbi e l la durham i 

Adegoke n .  g en . ,  n .  sp . :  Adegoke 
Loco l i ties: 

Centra ! -w estern Oregon: M cW i l l iams 
Da l las:-Va lsetz quads . :  Ba ldw i n  6 
Neha l em River area : Geol . Soc . Oregon 

Cou ntry News Letter 1 
Northw estern Oregon: Snavely  4 
Vernon ia- Ba n ks area: Maso n ,  R .  S .  1 2  
Yam h i  I I  quad . :  Sch l i c ker 2 

K EAS EY QUADRA N G LE 
Eocene cora l s  descr ibed: B lake , D .  B .  1 

K E LLER CREEK SHALE 
Canyon C i ty qua d . :  Brow n ,  C .  E .  5 
Mou nt Vernon qua d . :  Brow n ,  C .  E .  3 
Nomen c la ture: Brow n ,  C .  E .  4 

K E LS EY BU TTE QUADRANG LE 
G eo logy a nd morpho logy , lava tubes: Gre e l ey 

K ERBY QUADRA NG LE 
Geo logy: 

Babyfoot La ke area: Wise ,  J .  P .  
J oseph i ne per ido ti te sheet: Ram er 

K ER N  BAS I N  F ORMATI ON 
La ke Owyhee Sta te Park: Corcoran 3 
M i tche l l  Butte q ua d . :  Corcoran 2 

K IMBER LY QUADRA N G LE 
Geo logy, Miocene ignim br i te layer: F i sher 8 
Petrography: 

C l i nopti l o l i te tuff: F i sher 2 
John Day vo l ca n ic si l tstone: F i sher  9 
Pyrogen i c  m i nera l stabi l i ty: F i sher 1 3  
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K IMBERLY QUADRAN G LE ,  conti nued 
S tructure; Ear l y  Ter tiary deformation: F isher 1 2  

KLAMATH C OU N TY 
Abso l u te dating: 

Crater Lake: Briggs 
Mazama ash : Ne l son , C .  H .  3; Va lastro 2; 

Westga te 
M idd l e  K lama th R iver ser ies: Va lastro 1 
Moun t  Mazama , G lac ier Peak ,  re la tive ages: 

F ryxe l l  2 
Obsid ian hydra tion ra te: Johnson ,  L .  2 

Aeromagnetic surveys , Cra ter La ke reg ion: 
B lank  4 

Archaeo logy, Grea t  Bas in :  S trong 5 
Foss i I freshwa ter fishes: M i l l er ,  R .  R .  
Geology: 

Basi n and Ronge prov ince: Wa l ker 1 7  
Co l l i er S ta te Par k  area :  Peterson,  N .  V .  3 
Cra ter · Lake: 

Ba thymetry: Byrne 1 
Ca l dera f loor: Wi l l iams ,  H .  
Dendrochrono logy: Edwards 
G eomorpho logy: Byrne 1 1  
L imno logy: Ne l son,  C .  H .  1 
Lunar app l i cat ions: Sm i th ,  R .  L .  
Sediments: Ne lson , C .  H .  2 
Subm erged vo lcano: Brogan 1 
Vo lcan ic  e j ecta :  F i sher  7 

Crater Lake Nationa l Park: W i l l iams, H .  2, 5 
Pum ice Deser t: Hor n ,  E .  M .  

Dav i s  La ke dia toms: Mess i na-A I I en 
Eastern cou nty: Peterson ,  N . V .  1 7  
F l ow layer i ng i n  s i l i c ic lavas: Benson 3 
K lamath Fa l ls (AMS)  quad . ,  E�: Wa l ker 3 
Maars: Peterson ,  N .  V .  5 
Mou nt  Mazama:  

Co l la pse: Mason 5 
Eruption , w i nd d i rec tion: F i sh er 4 

Norma l fau l ts: Pease 
P l iocene l ake beds: Hanna 2 
Sedimen t cor ing dev ice:  Bur ke 

Geatherma l resources potentia l :  Groh 3; 
Peterson , N .  V .  1 2 , 1 4  

G round wa ter: Ph i l l i ps ,  K .  N .  2 
Leve l s  1 96 1 - 1 965: U . S .  Geo l . Survey 23 

Meteor i te ,  K lama th Fa l l s: La nge 1 0  
M i nera l s  and m inera l resources: Peterson, N. V. 1 7  

Mercury: Brooks 2 
Per l i te : Peterson ,  N .  V .  1 

Pe tro l ogy: 
Llao Roc k dac i te ,  Crater La ke : Ryden 
Moun t  Mazama ash :  McBi rney 1 ;  Powers; 

S teen 1 ,  2; Tay lor ,  E .  M . 3; Westga te; 
Wi lcox, R .  E .  1 ,  2; W i l l iams H .  3 

Moun t  Th i e l sen fu lguri tes: Purdom 
Soi l deve lopment on pum ice deposi ts: Tidba l l  
S tream sed iments: Bowen 3 

K LAMATH COU N TY,  con ti nued 
S tra tigraphy: 

Cra ter La ke sed imenta tion: Fryxe l l 1 
Late Mesozoi c  orogens: Ham i l ton , 

Vo l cano logy , Cra ter Lake: Wi ! I iams, H .  1, 3, 5 
Water resources: 

Cra ter La ke Na t l . Park: Frank ,  F .  J .  2 
Upper K lama th Lake: H ubbard 

K LAMATH FA LLS (AMS) QUADRAN G L E  
Geo logy: Wa l ker 3 

K LAMATH LA KE 
Wa ter resources: H ubbard 

K LAMATH MOUNTA I N S  
Geology: 

Ca l i fornia - Oregon: Bai l ey 1; Irw i n  1 ,  2 , 3; 
Oa keshatt 

Loca I i ti es: 
Babyfoot Lake area :  Wise , J .  P .  
Bone Mtn . quad . :  Kra ns 
Cape B la nco area: Datt 1 
Co l l i er Bu tte area: Burt, W .  D .  
Dixonv i l l e  quad . :  Cham p; H ixson 
Greyback  igneous comp lex: Godchaux 

1 ,  2 
Horse S ign  Bu tte: Ba ldw i n  1 2  
Humbug M tn .  S ta te Park area: Koch , 

J .  G .  1 
Lang lo i s  quad . :  Lent 
Mer l i n  to Wh iskey Creek: Nafziger 3 
Myr t l e  Creek area: Co leman 1 
Myrtl e Poi nt area: Ba l dw in 1 4  
Port Orford-Go ld  Beach area : Koch , 

J .  G .  3 
Powers quad . :  Born; H ess , P .  D .  
Roseburg quad . :  H ic ks 

R eg iona l :  Ba ldw i n  8, 1 6; Gamer 2; I rw i n  3; 
Ramp 6 

Geomorpho logy from aer ia l  surveys: De lano 3 
Geophysica l surveys: 

Grav i ty mode ls for per idoti te i n jection: 
Bruemmer 1 ,  2 

Sou thwest Oregon: B lank  1 ,  3 
Zones of loca I metamorph ism : Kays 1 ,  3 
Zones of ma j or tecton ism :  Kays 2 

G lacia l h i story: Crande l l  1 
Metamorph i sm:  

Anoma lous, J urass ic  rocks: Kays 4 
Ch lori te to stauro l i te zones: Kays 5 
Low-tempera ture reac tion zones: Co l eman 1 
May Creek Sch is t  be l t : Kays 7 
Po lyphasi c  assemb lages: Kays 8 
Reg iona l tec ton ic :  Ramp  6 

Mi  nero I resources: 
B lack  sands: Ramp  6 
Chrom i te: I rw in  3; Ramp 1 ,  6 

Ped i form depos i ts: Thayer 1 1  
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K LAMATH MOU N TA INS , Minera l  resources , cont inued 
Coa l ,  corre la tion of Squaw Bas in- Eden Ridge 

beds: Way land 
Copper: I rw i n  3 
Go ld  and si lver: Brooks 6; I rw i n  3; Ram p  6 
L imestone: I rw i n  3; Ram p  6 
N icke l :  Chace; Hotz 1 ,  2 ,  5; Ramp 6 
Reconna issance: I rw i n  1 ;  Ramp 6 

Petrography: 
Ca lc-a l ka l i ne roc ks , or ig in :  D ic ki nson 8 
Greyback igneous comp l ex: Godchaux 1 ,  2 
Joseph ine  per idot i te: Jorgenson; Ramer 
Low- tem perature react ion zones: Co lema n 1 
Rogue Fm . ,  petro logy: He lm i ng 

S tra tigraphy :. 
Contemporane i ty of Dothan-Ga l i ce Fms . :  

Ba ldw i n  1 3  
Dothan-Rogue re lationsh ips: Hotz 4 
Geochrono logy of crys ta ! l i ne roc ks: La nphere 
M esozoic-Cenozoic  h i s tory: Dott 7 
Mesozo i c  s tra ti graphy a nd s tructure: U . S .  

Geo l . S urvey 8 
Pa l eozoic- Triass ic  contac t: Enge lhardt 
Regiona I Cretaceous sequences: Peterson,  G .  

L . 1 
Upper Cretaceous d i sconti nu i ty: Peterson, G. L. 2 

S truc ture: 
Mesozo ic  orogenesis and sedimenta tion: Koch , 

J .  G .  2 
Nevadan orogenesis: Dott 6, 7 
Over lappi ng Mesozoic orogens: Ham i l ton 1 
Pa leozoic- Triass i c  contact: Enge l hardt 
Thrust fau l ti ng lower Rogue R iver: Ba l dw i n  1 5  
Thrust sheets: Co l eman 1 
U pside-down m etamorph ic zona tion: B la ke ,  

M .  C .  

LA KE BEDS 
Geomorphology: 

L 

Dess ica tion po lygons: Nea l ,  J .  T .  1 ,  2 
G eomorph ic  changes in p layas:  N ea I ,  J .  T .  1 

G Ia c ia  I depos i ts ,  Umati I I  a River basin :  
Hogenson 2 

Ground wa ter: 
East Port land area : Hogenson 3 
Grea t  Basi n ,  q ua l i ty survey: Feth 4 

Loco I it i es: Fe th 2, 3 
Bas in  and Range prov ince:  Morr i son , R .  B . ; 

Snyder 
Chr i s tmas Lake Va l l ey: Peterson , N .  V .  7; 

Wa l ker 1 0  
Crac k- i n- the-Ground area :  Peterson , N .  V. 7 
Ordnance area : Sceva 5 
Ma l heu r  Na t l . Wi ld l i fe Refuge: Wa lker 1 2  
Rome area : Sheppard 3 
S i l ver La ke Va l l ey: Wa l ker 1 0  
Tua lat in  Mtns . :  Howe l l  2 

LA KE B E DS ,  con t i nued 
Mi n era Is i n :  

C lay m i n  era I composi tion: Dros te 
Magadi i te ,  A l ka l i La ke: Rooney 
Offreti te and er ioni te: Sheppard 4 
Phi l l i ps i te ,  Crooked Creek: Regis 

LAKE COU N TY 
Abso l u te dati ng: 

Carbona te mud: lves; S u l l i van , B .  M. 2 
Core sam p les: Ore B i n  52 
Fossi l Lake " Bi rd S i te " :  Buc k ley 4 
J un i per stum p from Abert La ke area :  Lev in  2 
Summer La ke bas in :  Buc k ley 1 

Archaeology: S trong 5 
G lass Bu ttes obs id ian  arti fac ts: Hefl i n  1 

Chem i ca l  ana lyses, magadi i te:  Rooney 
Chr is tmas Va l l ey: Chr istmas Va l l ey Women ' s  

C l u b; He i ken 
Earthqua kes: Couch 3;  la nder 
Foss i l La ke i nvertebra te faunas: A l l ison, I .  S. 1 
Fossi I vertebrates: 

Fossi I La ke faunas: A l l i son , I .  S .  1 
Fossi I La ke P l ei stocene b i rds: Brod korb 2; 

Howard, H . ;  Jeh l  1 ,  2 
l a te Tertiary: 

B iogeography of horses : ;  Shotwe l l  
Sh rews: R epenni ng 1 
Ta l pidae: H u tch ison 4 

Qua ternary freshwa ter fi shes: Mi l l er ,  R .  R .  
Qua ternary mamma Is :  H ibbard 

Geochem istry , p laya sed iments: Jones, B .  F .  
Geology: 

Ade l quad . :  Wa l ker 4 
Bas in  a nd Range province :  Morrison , R .  B . ;  

Wa l ker 1 7  
Bra tta i n  d istr i c t: Muntzert 1 ,  2 
Crack- i n- the-Ground: Peterson , N .  V .  7 
Crescent quad . :  Wa l ker 1 0  
Dev i I s  Garden area : Peterson,  N .  V .  1 1  
Fort Rock: He i ken; Peterson , N .  V .  2 ,  1 1  
Fossi l Lake: A l l ison , I .  S .  1 ;  S teere 4 
Hart Mtn . Nat  I .  Ante lope Refuge: Wa l ker 1 1  
Ho l e- i n- the-Ground: Peterson ,  N. V. 2,  4,  1 1  
K l amath Fa l l s (AMS)  quad . :  Wa l ker 3 
Moors: Peterson , N . V .  1 1  
Norma l fau l ts :  Pease 
P i c ture Rock Pass a rea:  l keagwaun i  
P l ei s tocene, anc i en t  lakes: Brogan 3; Snyder 
P l ush area :  Larson 1 
Pum ice:  A l l i son , I .  S .  2 
Western cou n ty: Peterson , N .  V .  1 7  

Geomagnetism: Wa tki ns , N .  D. 1 ,  7, 1 2, 1 3, 1 5  
Geotherma l resources: Groh 3 

Crum p Geyser: Ore B i n  1 8; R inehar t, J .  S. 1, 2, 
Greenhouse h ea ting: La ke County Exam i ner 3 

Gravi ty surveys , Ho le- in-the-Ground: Kim 
Ground water: Fort Rock Basi n :  Hampton 4 

Qua l i ty ,  Grea t Bas i n :  Feth 4 
Leve l s ,  1 96 1 - 1 965: U . S .  Geo l . Survey 23 
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LAKE  COU N TY,  conti nued 
La kes: 

Abert La ke: Truesde l l ; Van Denburgh 1 ,  2 
Chem i ca l a na lyses of carbona te bri nes: 

Rettig 
Geochrono logy: U . S .  Geol . Survey 1 2  

Goose: Van Denburgh . 1  
Great Bas in  p layas: Nea l ,  J .  T .  1 ,  2 
P l uvia l Fort Rock ,  preh istory: Bedwe l l 
Summ er : Van Denburgh 1 ,  2 

M inera l s  a nd m inera l  resources: 
Bra tta i n  d istri c t: Muntzert 1 ,  2 
C lay , deser t lakes: Droste 
G lass Bu ttes obs id ian :  Hef l in 1 
Go ld and s i lver: Brooks 6 
Go ld  in Guano Va l l ey a ndesi te: Jones , R . S .  
Hart Mtn . Nat  I .  An te l ope Refuge :  Wa l ker , 

7, 1 1  
Hart Mtn . opa l :  Brown i ng 3 
M ercury: Brooks 2; U .  S .  Bur . Mines 3 
Mo lybdenum: K i ng ,  R .  U .  2 
Per l i te: Peterson , N .  V .  1 
P l ush fe ldspar: Brow ni ng 3 
Sunstones: Hef l i n  2 
Uran ium deposi ts: Peterson , N .  V .  1 6  
Uran i um m i ne ,  m i l l  reopen i ng :  Lake Coun ty 

Exam i ner 1 
Western county: Peterson , N .  V .  1 7  
Wh i te King m i ne: Osterwa ld 

Petro l ogy: 
Andesi te f low near La kevi ew: Wa l ker , 9 
Basa l t: Wa l ker , 2 1  
Ca lc i c  labradori te:  S tewart, D .  B .  
Fused g lass beads: Huber 
H ydrous sod ium si l i ca tes: Eugster 
Lam inar f lowage in ash-f low tuff: Wa l ker 8 , 1 3  
Magadi i te ,  kenya i te: Bri c ker 
Pera l ka l i ne si l i c i c  vo lca ni c  rocks: Nob le  1 
S i l icate roc k standards: F lanaga n 
Soda rhyo l i te: Wa l ker 1 
S teens Basa l t: Larson 2 
Zoning i n  ash f low: Lu nd,  E .  H .  2 

Surface water: 
F foods: Bu t ler 
I ndex of records to Sept . 30, 1 967: E isenhuth 3 

Vo lcanism : 
B ig  Ho le  maar: Lorenz 
Fort Roc k: Wa ters 1 0  
Ho l e- i n- the-Ground: Wa ters 1 0  
Tuff r ings a nd mears: He i ken 

LAKE OSWEGO AREA 
Camassia Natura l Area : Rentsch 
F i e l d  tr i p: Na fz iger 1 ;  Ren tsch 
Geomorphology: Parsons, R .  B. 2 

LAKE OWYH EE STATE PAR K  
G eo l ogy: Corcoran 3 

LA KES (see a l so CRATER LAK E ,  M ISSOU LA FLOO D ,  
P LE I S TOC E N E) 

Abert Lake: 
Abso l u te dati ng: lves; Levi n 2 
Chem i ca l  ana lyses: Rettig; Truesde l l  
Geochrono logy: U . S .  G eo l . Survey 1 2  
Geo logy: Wa l ker 3 
I n tersti tia l br ines: Jones, B .  F .  
P laya f lat :  l ves 

Bu I I  Run Lake: Wi se ,  J .  P .  
Chr i stmas La ke: Hampton 4 
Davis  Lake: Ph i l l i ps ,  K .  N .  2 
Freshwater mol l usca : Ha nna 1 ,  2 
K lama th Fa l l s (AMS) quad . :  Wa l ker 3 
Lake B i l l y Ch inook: Peterson,  N .  V .  1 8  
La ke S im tustus: Peterson , N .  V .  1 8  
Lost Lake: Wise , J .  P .  
Ma lheur basi n ,  geo logy: Carnaha n ,  H .  E .  
M iocene- P l i ocene La ke Nevada : Lovejoy 2 
Pau l i na a nd East La kes: H iggi n s ,  1 ,  2; Phi  I I  i ps ,  

K .  N .  2 
P layas , recent  geomorph i c  cha nges: Nea l ,  

J .  T .  1 ,  2 
P l e i stocene: 

Al ka l i  La ke: Rooney; Wa l ker 3 
Bas i n  a nd Ra nge provi nce: Brogan 3; 

Morr ison, R .  B . ;  Snyder 
Extent of in U . S . : Feth 1 
Fort Rock Basin :  Ham pton 4 
Klama th - La ke Counties: Peterson , N .  V .  1 7  
Lake Bon nevi l i e :  Bretz; Brogan 3; S tearns 3 
Lake Lahontan  shore l i nes: Brogan 3 
Lake Meto l i us,  vo l can i c  evidence: Campbe l l ,  

D .  3 
Maar cra ters: Waters 1 0  

Sa l i ne wa ter: 
Chem ica l  ana lyses of carbonate br i nes: Rettig 
Chem i ca l  reac tion i n  estuary of Abert La ke: 

Truesde l l  
Dist i nc ti ve chem ica l charac ter :. Van Denburgh 1 
Pr i nc i pa l  lakes: Sue; Newton 26 
So l u te ba lance a nd ch l or ide enrichment: 

Van Denburgh 2 
S ummer La ke , geo logy: Wa l ker 3 
Wa I Iowa Lake: Sue 
Wa ter resources: Ph i l l i ps ,  K .  N .  1 ,  3 

LANDS L I DES  
Causes: 

M echan i sm a long coast: North 2 
P l e istocene f loods: Avo l i o  
Sediment  tra nsporta tion on steep terra i n: 

Ba lster 1 
C lassif ica tion: North 2 
C lay sha les in Co lumbia R iver Basa l t: Anderson , 

R .  A .  
Geologic hazards: North 1 ,  2; Sch l i c ker 5 ,  

6 ,  7 
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LAN DS L I D ES ,  con t inued 
Loca l i t i es: 

Br idge of the Gods: S trong 3 
Brownsvi l l e  quad . :  Hauck  
Coast Ra nge: Ba l ster 1 
Coasta l area: Byrne 5, 8; D i cken;  Nor th 1 ,  2 
Cove Pa l isades S tate Park: Peterson , N .  V .  1 8  
Eco le S tate Park: Sch l i cker 1 
Hart Mtn . Na t l . An te lope Refuge :  Wa l ker 1 1  
John Day Cou n try: Thayer 1 2  
Ladd Creek: Geo l . Soc . Oregon Country 

News Letter 2 
Lookout Mtn . quad . :  Sw i nney 
Loon La ke: Ore B i n  7 
M i tche l l  quad . :  Pa tterson , R .  L .  
Powers quad . :  Born 
Rooster Roc k: Ba ldw i n  1 0  
S i tkum and Coqu i l l e quads . :  Fairch i· ld 
Snake R iver Ca nyon : Brooks 5 

LAN E  COU N TY 
Abso l u te da ti ng: 

Pear ,  S i us law Ri ver estuary: Krueger 
Wood (Acer macrophy l l um) :  Buc k ley 6 

B iostra tigraphy , Tyee Fm . :  B i rd 
Foss i I i nvertebra tes: 

Mar i ne  mo l l usca , Eugene Fm . :  H ic kman 
Zeal  i tes i n  foss i Is : S ta p les 6 

Geo logy: Snave l y  4 ,  1 4  
A l sea R i ver basin :  Young, L .  L .  5 
An lauf, Dra in  quads . :  Hoover 
Bohem ia m i ni ng d i s tr i c t: Lutton 
Coasta l lands l i des: North 1 ,  2 
Cont inen ta l  marg i n  up l i ft: Byrne 1 6  
Cougar Dam s i te: E i s im i nger 
McKenz i e  Pass: Tay lor ,  E .  M .  5 
M cKenz i e  R iver va l l ey: Jan  
Marco la quad . :  Maddox 
Sa nd dunes: Kum l er 
Three S i s ters area :  Tay lor , E .  M .  6 
Tyee Fm . provenance: Love l l  1 ,  2; Rogers 4 
Tyee Fm . sync l i na l  deposi ts: Snave ly  6 
Western Cascades: Pec k 1 ,  2, 4 
Wi l lamette Va l l ey: G l enn 2; N ewton 28 

Grou nd wa ter: 
Dune area , F lorence: Ham pton 3 
Eugene quad . :  Ham 
Leve ls ,  1 96 1 - 1 965: U . S .  Geol . Survey 23 

I n trusions, porphyry: Lund , E .  H .  6 
Mi nera ls  and m inera l resources: 

Go ld and s i lver: Brooks 6; Koschmann; Ore 
B i n  34 

Kao l in :  U . S .  Bur . Mines 4 
Lead-zinc :  K nos tman 3 
Mercury: Bai l ey 3; Brooks 2; U . S .  Bur . Mines 3 
Z i rcon: Kauffman 

Petrogra phy: 
Eugeosync l i ne !  depos i ts ,  Tyee Fm .: Snave ly 6 
Gabbro ic  s i l l s  and a l ka l i c roc ks: Snave ly 1 

LAN E  COU N TY, Petrography , cont inued 
Lava f low ,  centra l Cascade Range: Tay lor , 

E .  M .  4 
Osum i l i te in Obsi d ian C l i ffs: O l sen 
Ter tiary vo lcan ic  rocks: Snave ly  7 

S tra tigraphy: 
Tyee Fm . b iostra tigraphy: B i rd 
Ter tiary: Snave l y  3 

Surface water: 
A l sea R i ver basi n: Young , L .  L .  5 
S iu s law R i ver bas in :  Co l ber t  2 
Wi l lamette Basi n :  Oster 2 

LA NG LOIS  QUADRAN G LE 
Geo logy: Ba ldw i n  9; Len t; Phi l l i ps ,  R .  L .  

LATERI ZAT I O N  (see a l so BAUX I TE )  
Por t la nd area :  Trimb l e  

LAVA BUTTE QUADRANG LE 
Geo logy a nd morpho logy , lava tu bes: Gree ley 

LAVA F LOWS (see a lso BASA LT , I G N EOUS ROC KS , 
V O LCAN I C  ROCKS)  

A l ka l i c lavas: 
S i l e tz R i ver Vo lcan ics :  S nave l y  8 
Tertiary eugeosync l i ne :  S nave ly  1 0  

G l ow i ng ava lanche depos i ts ,  Moun t  Mazama: 
Tidba l l  

Petrograph ic studi es: 
Basa l ti c  to a ndes i t ic  com posi t ion: Tay lor ,  

E .  M .  3 
F low d i rec tions i n  Co l um bia R i ver Basa l t: 

Schmi ncke 2 
Fused tuff and peperi tes: Schm i nc ke 1 
Submar ine ex trusives: S nave ly  8 

Porphyr i ti c  lavas: 
Roc k Creek f low :  Hoffer 
Tertiary eugeosync l i ne: S nave ly  1 0  

S i l i c i c  lavas; geom etry of f low layer i ng: 
Benson 3 

Tho lei i ti c  lavas: 
Pomona Basa l t: Schm inc ke 1 
S i l e tz R iver Vo lcan ics :  Snavel y  8 
Ter tiary eugeosync l i ne :  S nave l y  1 0  

LAVA TUBES (see SPE LEO LOGY) 

LAWS (see a l so M I N I N G  LAWS) 
Ground water; art i fic ia l recharge through dra in  

we l ls :  Abegg len 

LAYCOCK GRAYWAC KE  
A ldr ich Mtns . :  Brown , C .  E .  4 
Canyon C i ty quad . :  Brown ,  C .  E .  5 
Mount  Vernon quad . :  Brow n ,  C .  E .  3 
Nomenc l a ture; I ng l e  Tuff Tongue: Brow n ,  

C .  E .  4; Coh ee 
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LEAD 
Annua l produc tion: Co l l i ns ,  R .  P .  1 ;  F u l kerson 

1 ,  2, 7; Gray , J .  J .  1 ,  3 
G eochem i ca l  s tud ies: 

I sotopic composi tion in crysta l l i n e  rocks: 
Hopson ,  C .  A .  1 

Geo logy of deposi ts: Knos tma n 3 
Bohem ia m i n ing d istr i c t: Lutton 

I ndustry; h i s  tory and produc tion: Knostman 1, 2,  3 
Resource reserves: Everett, F .  D . ;  Knostman 1, 3 

LEBANON QUADRANG LE 
Aeromagnet ic ma ps: 

A l bany- Newport area: Bromery 4 
Geofogy: Bromery 1 

O l igocene marine m u l l u sca n fauna: H i ckma n 

LEX ICONS  
G eo log i c  names for 1 936- 1 960: Kercher 
Tert iary stra tigraph i c  un i ts: Youngqu i s t  

L IGH lW E I G H T  AGGREGATE (see AGGREGATE) 

L IMES TON E  
Annua l product ion: Co l l in s ,  R .  P .  1 ,  2 ,  3; 

F u l kerson 1 , 2, 3 , 6 ,  7; Gray ,  J .  J .  1 ,  2, 3 
Chem ica l ana l yses: Mason , R .  S .  26 
Depos i ts: 

B lue  M tn . reg ion :  Thayer 1 0  
Da l la s  area : Ba l dw i n  6 
G eo logy of: Mason, R .  S .  26 
Jones marb l e: Ramp  2 
L ime:  McCas l i n ,  F .  E .  

Loca l i tes: Mason , R .  S .  26 
B l ue Mtn . reg ion: Thayer 1 0  
Coqu i l l e a nd S i tkum quads . :  Magoon 
Da l las-Va lsetz quads . :  Ba ldw i n  6 
Durkee quad . :  Prostka 3 
I ronside Mtn .  quad . :  Lowry 
Jones marb le ,  Joseph ine Coun ty: Ramp 2 
Losti ne R i ver va l l ey: Goebe l 
S na ke R i ver Canyon: Morr ison , R .  F .  2; 

Va l l ier 1 
Sup l ee area: Danner 3 
West Cord i l l era n eugeosync l i ne: Danner 1 ,  2 

M i nera l i ndustry: 
Ash Grove L ime & Port land Cement Co . p lant: 

Ore B i n  22, 35 
Canadian imported: Ore B i n  1 7  
Chem i ca l L ime Co . process ing p lan t: Ore B i n  43 
Oregon Por t land Cement  Co . :  Ba ldw i n  6; 

M cCas l i n ,  F .  E .  
Wa l l s of Por t land:  Mason,  R .  S .  1 5  

L IMO N I TE (see I RON) 

L INCOLN C OU N TY 
Abso l u te dat ing , P l e istocene wood: Rubin 
Aeromagnetic surveys , A l ba ny-Newport area :  

Bromery 2 ,  4 

L I NCOLN COU N TY,  continued 
Fossi l i nvertebra tes: 

Astoria Fm . :  
Foram in i fera : Gonsa lves 
Mo l lusks: Moore,  E .  J .  

New Ter tiary mar ine mo l l usks: Addicott 3 
Fossi I ver tebrates: 

Miocene p inn iped A l lodesmus: M i tche l l 
New cetacea n  (toothed wha l e) :  Em long 

Geochem istry; d iagenet ic carbona tes: M ura ta 
1 1 2 

Geo logy: Snave ly 4, 1 4  
Al sea R i ver basi n: Young , L .  L .  5 
Coasta l la nds l i des: North 1 ,  2 
Conti nenta l  margi n up l i ft: Byrne 1 6  
Con ti nenta l  she l f  sed iments: Bushne l l 
Crusta l refrac ti on profi l e :  Berg 7 
Newport area : Snave ly  1 1 ,  1 2  
Sadd l eback  area : Mac leod 2 
Sand dunes: Kum ler 
Tyee Fm . eugeosync l i na l  depos i.ts: Snave ly 6 
Tyee Fm . provenance: Love I I  1 ; 2; Rogers 4 

Ground wa ter , A l sea R iver bas in :  Wi l l iams, R. C. 
M inera l resources: 

Na tro l i te and ana l c ime ,  Wa ldpor t area : 
Graben 

Zi rcon: Kau ffman 
Petro logy: 

Basa l ts and S i l e tz R iver Vo lcan ics: Snave l y 8 
Eugeosy nc l i na l  depos i ts ,  Tyee Fm . :  S nave ly 6 
Gabbroi c si l l s a nd a l ka l i c rocks: Snave ly  1 
Sadd l eback  area :  Mac leod 2 
Ter tiary vol can i c  rocks: Snave ly  7 

Sed imenta tion :  
A l sea R i ver bas i n: Wi  ! I iams,  R .  C .  
Estuar i ne movem en t: Byrne 1 7; Ne ihe ise l 
Yaqu i na Bay: Ku lm , L .  D .  1 ,  3, 5, 7 

Se i sm i c  stud i es: 
Crusta l refrac tion profi le :  Tremb ly  
Sha l low refl ection stud ies: Wh i tcomb 1 

S tra tigraphy: 
Pa l eogene b ios tra tigraphy: McWi ! I iams 
Ter tia ry: Snave ly  3 
Yaqu i na Bay area: Snave ly 5 

Surface wa ter: 
A l sea River bas in :  Young , L .  L .  5 

L I NN COUNTY 
Abso l u te da t i ng :  

Archaeo logy , Cascadia :  Cha tters 5 
B lu e  La ke Crater ser i es: Cha tters 3 
Gamma-ray spec troscopy , u l tramafic roc ks: 

Wo l lenberg 
Recent vo lcanism; Tay lor , E .  M .  1 ,  2 
Three · F i ngered Jack quad . ser i es: Chatters 7 
Three S isters area: Cha tters 8 

Aeromagnetic surveys , Leba non quad . :  Bromery 1 
Engi neer i ng geo l ogy, Carmen Sm i th d i version 

tunne l :  S tap l es 4 
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L I N N  COU N TY ,  cont inued 
Fossi I f lora : 

O l igocene , Snow Pea k quad . :  K lu cki ng 
Sweet Home  petri fi ed forest: Da ke 2; Gregory, 

I rene 1 
Wood , Thomas Creek: Eubanks 1 

Fossi I i nver tebrates; Marine mol l usca , Eugene Fm.: 
H ickman 

Geology: S nave ly  1 4  
Brownsvi l l e quad . :  Anderson , R .  W . ;  Hauck  
Detro i t  Reservoir area: Pungrassami 
McKenz ie  R iver va l l ey: Jan 
Santi am Pass: Tay lor , E .  M .  5 
Three F i ngered Jack l i ghtni ng str i ke: Weese 
Western Cascades: Pec k 1 ,  2,  4 
Wi l lame tte bas in :  N ew ton 28 

Geomorpho logy: 
Age of C lear La ke: Benson 2 
Be l knap Cra ter , Yapoah Cra ter,  Co l l i er Cone 

area: Groh 1 
Grou nd wa ter: 

Leve l s  1 96 1 - 1 965: U . S .  G eo l . Survey 23 
Lower Sa ntiam Ri ver basin :  He lm  

Meta l lurgy: 
Exotic meta Is , A l bany: deWeese 1 
Oregon Meta l l urgica l Corp . :  Oregon ian 1 

M i nera ls  and m inera l resources: 
Go ld  and s i lver: Brooks 6 
Moun t  J efferson Pr im i tive Area : Wa l ker 5 
Petr i fied wood , Ho l l ey: Rodgers 

Petrography ,  Moun t  J efferson area vo lcan ics: 
Greene 

S tratigra phy ,  Ter tiary: Snave l y  3 
Surface wa ter , Wi l lamette R iver basin :  Oreg . S t .  

Water Res .  Bd . 6 ;  Oster 2 
Vo lcanism ,  recen t ,  Cascade Range: Tay lor, E .  

M .  1 ,  2 

L I TTLE BU TTE VOLCA N IC S ER I ES 
Ash-f low tu ffs: Wa l ker 20 
Fossi I f lora : 

Check l i sts: Pec k 2, 4 
Pachysandra (boxwood fam i ly) :  Gray, Jane 2 
Sweet Home  Petr i fied Forest: Gregory , I .  1 

Loco I i ti es: 
Bohemia mi n ing d i str i c t: Lutton 
Brownsvi l l e  quad . :  Hauc k 
Dixonvi l l e quad . :  Champ 
G l ide quad . :  E l ph i c; Thom pson 
Marcola quad . :  Maddox 
M edford area: Sch l i c ker 9 
South Umpqua Fa l is reg ion: Kays 6 
Western Cascades: Gri ggs , A .  B . ; Pec k 2, 4; 

Whee ler 3 
Zeo l i te fi l l i ng and replacement: S tap l es 6 

L I TTLEF I E LD RH YO LI TE 
Caviness quad . :  Wo l ff 2 
Ma l heur  Gorge area : Haddoc k 2 

L I TT LEF I E LD  RHYO L I TE ,  con t inued 
Owyhee reg ion: K i tt l eman 3, 4 
S tra tigraph i c  re lat ionshi ps: Shotwe l l  9 

L LAO ROC K DAC I TE F LOW 
S tructura l ana lysis :  Ryden 

LOESS  (see a lso S O I LS) 
Loco I i t  i es :  

Deschu tes-Umati I I  a p la teau :  N ewcomb 1 0  
K lama th Fa l l s (AMS) quad . :  Wa l ker 3 
Por t land a rea : Murphy ,  C .  T. L .  2; Tr imb l e  
Sherman Cou nty:  Mayers 
Tua lat in  Mtns . :  Howe l l  2 
Uma ti l la R i ver basi n: Newcom b 4 
Wa l la Wa l la R i ver basin :  Mapes; Newcomb 4 
Wi llam ette Va l l ey:  Beattie 

LOG D E L L  QUADRA N G LE 
Lower Jurass ic  ammon i tes: I m la y  5 
S tra ti graphy, A ldr ich Mtns . Group :  Brow n ,  

C .  E .  4 

LON ES OM E  F ORMATI O N  
Late J urassi c ammoni tes: Im lay 1 
Saw tooth Creek quad . :  Beeson , M .  H .  

LONG CRE E K  QUADRA N G L E  
Geo logy: Thayer 6 

LOOKOUT  MOU N TAI N QUADRA N G L E  
Miocene ign imbr i te layer: F isher 8 ;  Swinney 

L OS TI N E  VALLEY AREA 
Geo logy: Beeson , Me lvin;  Goebe l 

" LOWER S ED IMENTARY SER I E S "  
Lostine R iver va l ley: Goebe l 
Sparta Quad . :  Prostka 1 ,  2 

LU NAR G E O LOG ICAL F I E LD CONFERENCE  
August 22-29, 1 965 

Annou ncement: Ore B in  4 1  
Gu ide Book: Peterson , N .  V .  8 
Report: Hafner 
Transactions: Oregon Dept . Geo l . a nd Min­

era l I ndus . 6 

LU NAR ROC KS (see V O LCA N I C  ROC KS) 

M 
M c K E N Z I E  R IVER AREA 

C l ear Lake, age of: Benson 1 
Geo logy: Jan; Maddox; Tay lor 1 E .  M .  5 
Surface water: Oster 2 
Vo l can ism: 

P i l low structure , Cascade andesi tes: Lund ,  
E .  H .  4 

Recent ac tiv i ty: Tay lor ,  E .  M .  1 ,  2 
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McM I N NV I LLE QUADRANG LE 

0 l igocene marine m o l l u scan fauna :  H i ckman 
Sand and grave l :  G lenn 1 

MAAR VO LCANOES (see TU FF R I NGS)  

MADRAS FORMATI ON (see a l so DESCH U TES 
F ORMAT I O N ,  DALLES FORMAT I O N) 

Geology: H ew i tt 
Mutton Mtns . :  Perra u l t  2 
Post-C larno up l i fts: Rogers 2 

Lunar research , extract ion of comb ined wa ter: 
Mason,  R .  S .  1 7b 

MADRAS 30' QUADRA N G LE 
Cove Pa l isades S tate Park: Peterson , N .  V .  1 8  
Geology: Wa ters 1 3  

. 
MAG I LL MEMBER (TROWBR IDGE  FORMATIO N) 

Sup l ee- l zee area: Dic kinson 5 

MAG NES I UM 
Annua l produc tion: Co l l i ns, R. P. 1 ;  Gray, J. J. 3 
I ndustry: F u l kerson 9 

MAG N ET I SM (see GEOMAG N ET ISM) 

MAG N ET I TE 
Co lum bia R iver mouth: Hess , H .  D .  

MAG N ETOM ETER SURVEYS (see AEROMAG N ET IC )  

MALH EUR BAS I N  
Surface wa ter resources: Oreg . S t .  Wa ter Res . 

Bd . 1 1  

MALH EUR C OU N TY 
G eochemis try; g lass-bead s i l i ca determ i na tion: 

K i t t lema n 1 
Geology: 

Crow l ey area: G reen , A .  R .  
F l ow layeri ng i n  si l i c i c  Iovas: Benson 3 
Freezeou t Mtn . area :  McMurray 
Grea t  Bas in :  Morr i son , R .  B .  
Harper area : Weeden 
Jun tura Bas in: Bowen 6 
La ke Owyhee S ta te Pork: Corcoran 3 
Monument Pea k area :  Hagood 
Owyhee Reservoi r a rea : K i tt l emon 2, 4 
Owyhee U p land provi nce: Corcoran 9 
Quadrang l es: 

Ade l :  Wa l ker 4 
Broga n: Fouch 
Caviness: Wo l ff 1 ,  2 
Cedar Mtn . :  Russe l l ,  R .  G .  
I ronside Mtn . :  Lowry 

MALH EUR COU N TY, Geology , Quads . ,  cont 'd  
Jordon Vo l l ey :  Wa l ker 6 
M i tche l l Bu tte: Corcoran 2 

Sadd le  Bu tte lava-tube caves: C i es ie l  
S na ke River bas in  pe tro l eum:  N ewton 8 

Geotherma l resources , potenti a l :  Groh 3 
Ground wa ter: 

Burnt River Va l ley area : Pr ice 8 
Cow Creek-So ld ier Creek graz ing un i ts: 

N ewcom b  3 
Cow Va l ley: Brown ,  S .  G .  1 ;  Foxworthy 
Grea t  Basi n ,  qua l i ty: F eth 4 
Leve ls  1 96 1 - 1 965: U . S .  Geo l . Survey 23 
Ma lheur Lake bas in :  Oreg . S t .  Wa ter Res . 

Bd . 8 
Qu inn  River Va l ley: Huxe l 1 ,  2 

M i nera ls  and m i nera l resources: 
Gem stones, St i n ki ngwater l oco l i ty: Dar l i ng; 

Ga i l  
Go ld  and si lver :  Brooks 6; Koschmann 
Mercury: Brooks 2; U • S .  Bur . Mines 3 

Opa l i te d i str i ct: A lbers 
M in ing h istory: 

Go ld  a nd s i l ver: Brooks 6 
Ra inbow m i ne ,  Mormon Bas in :  Lee 

Pa l eon to logy: 
Fossi I f loras: 

Succor Creek: Axe l rod 1 ;  Eubanks 2; 
Graham 1 ,  2 ,  3; Taggart 

Trapper Creek: Axe l rod 1 
Trou t Creek: Graham 1 ,  2, 3 

Foss i l i nvertebra tes; mo l l usks of B lack Bu tte 
fau na:  Tay lor,  D .  W .  

Fossi l p lants; d iatoms: Va n landingham 2 
Fossi I vertebrates: 

F i sh : 
Freshwa ter: Cavender 3; Mi l le r ,  R .  R .  
N ew sa lmon id:  Da lze l l  

J un tura Ba si n :  Brod korb 1 ;  Shotwe l l  3 ,  
4 ,  6 

Late Tertiary: 
B i rds, Jun tura: Brodkorb 1 
Cho l i cotheres: Sk i nner, M .  F .  
Geomyoid  rodents: Shotwe l l 7 
Horses , b iogeography: Shotwe l l 1 
Peromyscus (shrews): Shotwe l l  8 
Shrews: H utch i son 2; Repenn ing 
To l p idae: Hu tch ison 4 

Mamma l i an  fau na :  Shotw e l l 9 
Drewsey Fm . :  Shotwe I I  5 
J un tura Basi n :  Shotwe l l  4 
J un tura Fm . :  Shotwe l l 6 

Petrograph ic  stud ies: 
Ash-f low tuff: Greene 2; Haddock 1 ,  2 
Au th igen ic  f l uor i te in lacustr ine rocks: 

Sheppard 3 
Basa l t: Wa l ker 21 
Cavansi te:  S ta p les 8 ,  1 0  
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MALH E U R  C OU N TY, Petrographic studies, conti nu ed 
Cow Creek La kes area basa l ts: Mi l lho l len 
Zeo l i tes: 

Erion i te: Eber ly 
Offreti te and er ioni te: Sheppard 4 

P le istocene La ke La hontan:  Brogan 3 
Stra tigraphy: 

Burns J unc tion-Rome area : E l l i son 
Cav iness q uad . :  Wolff 1 
Deer Butte Fm . :  J ohnson , A .  

Marine Jurassic ou t l i ers: Wagner , N .  S .  
l 1 2 

Owyhee region: G e ldstzer; K i ttl ema n 3, 4 
Pueb lo Mtns . reg ion: Avent 1 
Tertiary , Steens Mtn . area: Wa I ker 2 

Structure: 
Owyhee Reservoir-Sucker Creek regi on: 

Ge ldstzer 
Pueb lo M tns . reg ion: Avent l 

S teens- Pueb lo Mtns . :  Avent 2 
S urface wa ter: 

F loods: Bu t ler 
I n dex of records to S ept . 30, 1 967: Eisenhuth 3 
Ma l h eur Lake basin:  Oreg . S t .  Water Res . 

Bd . 8, 1 1  
Owyhee basin:  Oreg . S t .  Water Res . Bd . 1 1  

MALH EUR NATI O NA L  W I L D LI F E  R E F U G E  
G eo l ogy: Wa l ker 1 2  
M i nera ls  a nd m inera l resources: Wa l ker 1 2  

MAMMALS (see F OSS I L  VE RTE BRATES) 

MANGA N ES E  
Loco I i ti es: 

B l ue Mtn . reg ion: Thayer 1 0  
I ronside M tn . quad . :  Lowry 
Ocean f loor: Nayudu 1 
N or th eastern, southwestern Oregon: App l i ng 

Nod u l e  assay for go l d  a nd si lver: C a l dw e l l  
S econdary oxi de mi nera l s: Gunn , D .  W . ;  Sorem 

MANSF I E LD I TE 
Minera l descri ption: Sta p l es 1 ,  2 

MAPS (see GE O LOG I C  MAPS , PU B L I S H ED: 
G E O L O G I C  MAP ,  U N PU B L I S H ED) 

MAR B L E  
Jones deposit: Ramp 2 
K lamath M tns . :  Enge l hardt 
Lostine R iver va l l ey: Goebe l 

MAR C O LA QUADRA NG LE 
Geo l ogy: Maddox 

MAR IAL QUADRA NG LE 
Coa l resou rces: Way land 

MAR I A L  QUADRANG L E ,  conti nued 
G eo l ogy: 

South end Coast Range Tertiary basi n :  Ba l dwin  9 
Thrust fa u l ti ng ,  lower Rogu e  R iver: Ba l dw i n  1 5  

MAR I N E  G EO LOG Y (see SUBMAR I N E  G E O LOGY) 

MAR I O N  C OU N TY 
Aeromagnetic stu d ies, Leba non quad . :  Bromery 1 
Engi neeri ng geology: Sch l i cker 6, 7 

Tua l a ti n  Va l l ey: Sch l i c ker 5 
Foss i I i nver tebrates; marine m o l l usks ,  Eugene Fm . :  

H ickma n 
G eo logy: S nave ly 1 4  

Detroi t  R eservo i r  area: Pungrassam i 
Mo l a l la-Sa l em S lope area : Hampton 6 
Western Cascades: Peck 1 ,  2, 4 
W i l lam ette basi n ,  subsurface: Newton 28 

Ground wa ter : 
Champoeg S tate Park: Sceva 6 
Conta m i na n t  in a l luvia I a qu i fer , Keizer: 

Price 7 
F rench Pra ir ie-M i ssion Bottom area : Price  1, 6 
Leve l s ,  1 96 1 - 1 965: U . S .  G eo l . S urvey 23 
Mo la l la-Sa l em S lope area: Hampton 3 
Sa l em Heights area: F oxworthy 4 

M i nera I resources: 
A l um i na ,  iron from bauxi tes: F ursman 2 
Bauxi te: Corcoran 1 ;  Peterson, E .  C . ; 

U . S .  Bur . M i nes 4 
Go ld a nd si l ver: Brooks 6 
Lead-zinc resources: Knostman 3 
Mou n t  J efferson Pr imi tive Area :  Wa l ker 5 
Wi l lam ette Va l l ey grave l deposi ts: G lenn 1 

Petrography, Mou n t  J efferson area vo l ca ni cs: 
Greene 

S tra tigraphy , Terta iry: S nave l y  3 
Surface wa ter , Wi l lam ette R iver basi n :  Oreg . 

S t .  Wa ter Res . Bd . 6; Oster 2 

M AR TI N  BR I D G E  FORMATI O N  
Lostine River va l ley: Goebe l 
S na ke R i ver Ca nyon: Brooks 5, 8; Va l l ier 1 
Spar to quad . :  Prostka 1 ,  2 

MARYS PEAK QUADRA N G LE 
Aeromagnetic map ,  A l ba ny- N ewport area: 

Bromery 4 
Marys Pea k si l l ,  geo logy: C la r k, H .  C . 1 ,  2 ,  

3 ,  4 

MASCA L L  F OR MATI O N  
Fossi l po l l en:  

M i ocene: Marti n ,  P.  S .  
Pachysa ndra :  Gray, Ja ne 2 

Foss i l  vertebrates: 
Late Tertiary Cha l i cotheres: S kinner ,  M .  F .  
Tertiary squ irre ls :  B lack 

Ign imbr i te m em ber: Davenport 
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MASCALL FORMATIO N ,  cont inued 

Loca l i ties: 
Ca nyon C i ty quad . :  Brown ,  C .  E .  5 
Courtroc k quad . :  Thayer 7 
Dayvi l l e quad . :  Forth 
John Day coun try: Howe l l  7; Thayer 1 2  
Long Creek quad . :  Thayer 6 
Mount Vernon quad . :  Brown , C .  E .  3 
Ochoco S um m i t: Gamer 1 
Pau l ina Basi n :  Davenpor t 
Pic ture Gorge quad . :  Wh i te ,  W .  H .  
Sup lee- l zee area: D icki nson 7; Perrau l t  1 

S tratigraph i c  re la tionsh i ps: 
Columbia R i ver Grou p nom enc la ture: Thayer 5 
La te Tertiary s i l i c i c  vo l can ism: Thayer 3 

MAY CREEK SCH I S T  
Chem ica l a na l yses: Keys 7 
M etamorph i sm :  Keys 7 

MAZAMA ASH 
Abso l u te dating: 

Banff Na tiona l Park: Westga te 
Bas in and Range: An tevs 
Con t inenta l terrace: Royse 
D i sti ngu i shed from G lac ier Peak: Powers 
Summer La ke: A l l ison , I .  S .  2 

Chrono logy: W i l cox , R .  E .  2 
Arti facts: Sanger 
Cascadia channe l :  Griggs , G .  B .  6 
Caves and rock she l ters: Fryxe l l  1 
Mazama and G lac ier Pea k  layers: F ryxe l l  2 
Northeastern Pac i fi c :  Ne l son , C .  H .  3 

G eochem i stry: 
N eu tron ac tiva tion a na lys is :  Borchardt 2; 

Thei sen 
Soi l s  and c lays: Ch i chester 2 

Loco I i t i es: 
Bas in  and Range provi nce: Wa l ker 1 7  
B ig  Ho l e  maar: Lorenz 
B l anco Frac ture Zone: Duncan 5 
Cascadia deep-sea channe l :  Griggs, G .  B .  3; 

K u lm ,  L. D .  4 
Co l l i er S ta te Park: Peterson , N .  V .  3 
Conti nenta l terrace:  Car l son 1 ;  Du nca n 2; 

Royse 
Fort Rock cave: S trong 5 
Foss i l La ke: A l l i son , I .  S .  1 
H o le- in-the-Ground Cra ter: K im 
K lama th County: Peterson , N .  V.  1 7  
Mica Damsi te ,  Br i tish Columbia :  My l rea 
Mount  Ra i n i er Na t ! . Park: Crande l l  3 
N ewberry Ca l dera : H iggins 1 
North eastern Pac i fi c :  Ne lson , C .  H .  3 

Petrography: 
C lay m i nera logy of soi ls :  Ch ichester 
Composi tiona l var ia t ions: Boc khe im 
Cont inenta l  terrace deposi ts: Royse 
Effec ts of wea ther ing:  S teen 1 ,  2 

MAZAMA AS H , Petrography ,  continued 
G lass com posi tion consi sten t: Sm i th ,  D .  G. W. 
Pyrogen i c  m inera l stabi l i ty: F i sher 1 3  
Vesicu lar pores by mercury i n trusion: Borchardt 1 

Volume of e jecta:  Wi l l iams, H .  3 

M E DFORD QUADRANG LE 
Foss i l  invertebra tes; G lycymer i s  pac i fi cus; 

G lycymeris vea tch i i  of Popenoe: Peterson,  
G. L .  1 

Reg iona l Cretaceous sequences: Peterson,  
G .  L .  1 

M EHAMA VOLCA N ICS (see a lso L I TTLE  BUTTE 
VO LCAN I C  SER I ES)  

Boh em ia m i n i ng d istri c t: Lu tton 
Marion County: S ch l i c ker 6 ,  7 
Western Cascades: Griggs, A .  B . ;  Peck 2, 4 

M ERCURY 
Geochem istry ,  secondary dispersion: Trost 
Geo logy of occurrences: 

Effects of humic-ac id- type organ ic s: Trost 
Opa l i te d istr i c t  ca l dera: A l bers 
Qu i cksi l ver deposi ts: Brooks 2; U . S .  Bur . 

Mi nes 3 
Serpen t i n i te- type m ercury depos i ts: 

Henderson , F .  B .  
Min ing i ndustry: Brooks 2 ,  1 0  

Mines and prospects: Brooks 1 ,  2; U . S .  Bur . 
M ines 3 

Potentia l :  Brooks 2, 3 , 1 0; deWeese 2; U . S .  
Bur . M ines 3 

S toc kp i l e  po l icy  threa tens i ndustry: Ore 
Bin 24 

Occurrences: Ba i l ey 3; Brooks 2 
Eag l e  Rock quad . :  Wa ters 7 
G l ide qua d . :  Patterson ,  P. V. 2; Thom pson 
Horse Heaven m i ning distr i c t: Lukanuski 
I ronside M tn .  quad . :  Lowry 
Lake and K lama th Counti es: Peterson , N .  V .  1 7  
lookou t M tn .  quad . :  Sw inney 
Ochoco Reservoi r  quad . :  Waters 8 
Oregon K i ng m i ne area: Oja la  
Pi lot  Roc k,  H eppner area :  Pigg 
Pueblo Mtns . :  Rowe 
Roseburg area : Ba l dw i n  4 ,  5 

Production: 
Annua l :  Brooks 2; Co l l i ns ,  R .  P. 1 ,  2 ,  3; 

Fu l kerson 1 ,  2, 3, 6, 7; Gray, J .  J .  
1 '  2 ,  3 

By areas: Brooks 2 
H i s tory: Brooks 2; U . S .  Bur . Mines 3 
Summary, 1 965: Brooks 3 

Prospecti ng: Brooks 2 

M ESA BASALT 
Extens ive f low proposed: Whee l er 2 
F low d i scussed: Wa lker 1 5  
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ME SA BASALT, conti nued 
Origin:  Avent 5 
S tra tigra ph y ,  Pueblo Mtns . reg ion: Avent 1 

MES OZO I C  (see C RE TAC EOU S ,  J U RAS S I C ,  TRIAS S I C )  

M E TAH E I NR I CH I TE 
M i nera l descri ption: S ta p l es 1 ,  2 

M E TA L LURGY 
Exotic meta ls: 

Annua l production: Col l i ns ,  R. P .  1 ,  2,  3; 
Fu l kerson 1 ,  2, 3,  6, 7; Gray,  J .  J .  1 ,  2 

Production: deWeese 1 ,  2, 3 
I ndustria I p lants: Co l l i ns ,  R .  P .  1 ;  deWeese 1 ,  3; 

Gray , J .  J .  2 
Tech no l ogy: deWeese 1 ,  2, 3 

M E TAMORPH IC ROC KS 
B luesch i st: 

K lomath M tns . :  Lan phere 2 
North-cen tra l Oregon: Swanson , D .  A .  7 

Loco I i ti es: 
E l khorn Ridge: Derksen 
Ga l i ce quod . :  H e l m i ng 
K lamath M tns . :  Kays 1 ,  2, 3, 4, 5, 6, 8 
May Creek Sch ist be l t: Koys 7 
Pueb lo M tns . :  Rowe 
Wa l lowa M tns . :  Tou beneck 6 
Western Cascades , emery: W h i te ,  J .  C .  

M E TEORI TES 
Co l l ection of arti c l es: Oregon Dept . Geol . and 

M i nera l I ndus . 9 
loca l i t ies: 

Goose Lake: Axon 
K lama th Fa l ls: La nge 3, 1 0  
Port Orford: H enderson , E .  P . ;  S ede l l  
Soms Vo I ley shower: Lo nge 5; Mason,  B .  
Woshougo I ( 1 969 Por tland fireba I I ) :  La nge 8 
W i l lamette: Longe 4, 9; Mason , B .  

Lost: La nge 3 
M eteor showers: La nge 5, 8; Mason , B .  
R ecogni tion of: La nge 2 ,  7 ,  1 0  
W i dmansta tten fi gures: Lange 5 
" Year of th e M eteor i te " :  Lange 7 

M E TO L I U S  R IVER 
G eo l ogy,  Cove Pa l i sades S tate Po rk: Peterson , 

N .  V .  1 8  
P l ei stoc ene La ke Meto l i us,  vo l canic  evidence: 

Campbe l l ,  D .  3 

"M EYERS F ORM AT I O N "  
Marine Cretaceous rocks: Mc Knight,  B .  K .  1 

M I CROFOSS I LS (see F OSS I L  I N VE RTEBRATES , F OSS I L  
PLA N TS )  

M I N E  R I DG E  SCH I S TS 
B lu e  Mtn . region: Thayer 1 0  
I ronside Mtn . quod . :  lowry 

M I N ERA L I N DUS TR I ES 
Annua l produ ction: Col l i ns ,  R .  P .  1 ,  2, 3; 

F u l kerson 1 ,  2, 3, 6, 7; Gray,  J .  J .  1 ,  2, 
3; Mason , R .  S .  1 ,  6, 9, 1 1 ,  1 4, 1 7, 1 8 , 
1 9, 20, 2 1  b 

An nua l revi ews: Maso n ,  R .  S .  3, 8, 1 0, 1 3  
Econom ics: 

Co l um bium-vanadium bi nary a l loys: Babi tzke 
Imports and exports through Port of Port land: 

Timmen 
SuI  fur consum ption: Ha l e  
Transporta tion: Gray, J .  J .  4 

Mi n ing l eases; beach sa nds a ttrac t  Bu nker H i  I I : 
Ore B i n  26 

S trateg ic  m i nero Is stoc kpi le: 
Cost,  meta l lurg ica l grade chrom e: Do le 3 
Sources of: Do l e  4 

M I N ERA L QUADRANG LE 
Geo logy: 

I da ho sec tion: Wi l l iams , G .  A .  
S no ke R i ver Ca nyon: Brooks 5 ,  8 

Petrography; cong lomera te layer n ear Lime: 
Brooks 4 

M I N E RA L RES OU RC ES (see a l so spec i fic  m i n era l )  
Bose m eta I s :  Everett, F .  D .  
Conserva tion: Dole 5 
Foe ts a nd probl ems: U . S .  Bur . Mi nes 2, 6 
Offshore m i n i ng: 

B i l l  introduced: Ore B in  42 
B.loc k sands: C l i fton 2, 3; Gray,  J .  J .  2; 

H ess , H .  D .  
P lacer potent ia I :  Cham bers 2 
R esources and recovery methods: N ew ton 1 7  

Survey: Dol e  7; Pa cif ic  N .W .  River Basins 
Comm . ;  Weissen born 5, 6 

M I N ERA LS (see a lso H EAVY M I N ERAL S ,  ind ividua l 
m i n era l name) 

Cav i ty mi nera l s ,  Summ i t  Roc k: K l ec k  
N ew m i nera ls :  Sta p l es 2 
S econdary do lom i te: O ' N e i l l  
S pec i es descri bed: 

Covons i te: Eva ns ,  H .  T .; S ta p l es 8, 1 0  
Erioni te: Sta p l es 1 
H e i nr ich i te: S ta p l es 2 
J ohannsen i te: S ta p l es 2 
J oseph i n i te: Sta p l es 2 
Mo nsfi e l d i te: S tap l es 2 
Metah einrich i te: S ta p l es 2 
No tro l i te and ana lc im e ,  Wa l dport area: 

Groben 
Oregon i te: S ta p les 2 
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M I N ERALS , Spec i es descr i bed , cont inued 
Osum i l i te ,  Lane Co . :  O l sen 
Pr ice i te: S tap l es 2 
Tr idym i te: Grant  

Systems and ru l es of  nomenc la ture: S tap l es I I  

M I N E  D IR ECTOR I ES 
Chromi te: Ram p  I 
Gold and s i lver: Brooks 6 
Mercury: Broo ks 2 

M I N I N G  H I STORY 
A lum i num: Fu l kerson 5 
Antimony: Wagner,  N .  S .  7 
B lack sands: C l i fton 3 
Bera tes: Wagner ,  N .  S .  9 
Chrom i te: Ram p  I ;  Thayer I I  
C lay: Mason ,  R .  S .  2 1  
Coa l :  Mason , R .  S .  22  
Cabo I t: Vhay 
Go ld: Brooks 6, 9; Koschmann 

A lmeda m i ne: Li bbey 4 
Armstrong nugget: Wagner , N • S .  6 
B lue Bucket m i ne: Potter 
B lue Mtn . E ldorados: Brigh t, V .  
Bohemia m i ni ng d is tr i c t: Lutton 
Brat ta i n  di stri c t, 1 875: Mun tzert I 
Eastern Oregon: Brooks 1 2; Potter 
Lower I l l inois R iver: Rom p 5 
Mormon Bas in :  Lee 
Ra inbow m i ne: Lee 
Rogue R i ver: Gamer 2; Nafziger 3; Peirce 
Southwestern Oregon:  L ibbey 2 
S ter l i ng Creek placer m i n i ng: Ha i nes 
Wor ld-wide :  H i nes 3 

I ron; Prosser m i ne ,  La ke Oswego: Mason,  R. S. 24 
Lead and z i nc :  Knostman I ,  2, 3 

Bra tta i n  distri c t: Muntzert I 
L imes tone; Oregon Por t land Cement  Co . :  

McCas l i n ,  F .  E .  
Manganese: App l i ng 
Mercury: Brooks I , 2, 3, I 0 
N icke l :  Hotz 5 
P lat i num group meta ls: Ramp 7 
Pum ice: Wagner , N .  S .  1 3  
Sa nd and grave l :  H i nes 4 
S i l ver: Brooks 6, 9 

A lmeda m i ne: Li bbey 4 
Oregon K i ng m ine:  Li bbey I , 2 

Transpor ta tion: 
C e l i lo Fa l l s portage ra i I road: Potter 
M i I i tory road: Potter 
Oregon Tra i l : Potter 
R iver steam ers: Potter 

M I N I N G  LAWS 
App l i ca tions: 

Occupa tiona l diseases: Morg is 
Sk in d iv i ng for go ld :  Mason,  R. S .  2 

M I N I NG LAWS,  conti nued 
Federa l geotherma l leas ing b i l l : Bowen 4 
I n terpreta tion: Do l e  I ,  2 

American M i ning  Congress: Ore B i n  55 
Attorney Genera l :  Ore B in  1 6  
Supreme  Court: Ore B in  20 

Offshore: Ore B in  42 
Oi l and gas lows :  Oregon Dept . Geo l . and 

Mi nera l I ndus . 5 
S ta te: Ore B in  2 

M I OCE N E  (see a lso GEOMAGN ET ISM) 
Abso l u te da ting: 

F l oras: Axe l rod 3; Evernden I 
Foram in i fera I stages: Turner 
Ign imbr i te layer: F i sh er 8 

Areas: 
Ade l quad . :  Wa lker 4 
Ante lope-Ashwood area: Peck  5 
Astoria :  Dodds , B .  R .  I , 2; Dodds , R .  K .  

I , 4 
Bend AMS quad . ,  E-}.  Swanson , D .  A .  6 
Bra tta i n  d i str i c t: Muntzer t I ,  2 
Coast Range , centra l :  S nave ly 7 
Coos Bay area: Armentrout; Ba ldwin  I I  
Cove Pa l i sades S ta te Park:  Peterson, N .  V. 1 8  
Detro i t  Reservo i r  area :  Pungrassam i 
Empire quad . :  Armen trou t; E h l en 2 
G l ide q11ad . :  Thom pson 
La ke Owyhee S ta te Park: Corcoran 3 
Lookout  M tn .  quad . :  Sw i nney 
Ma lheur Gorge area: Haddock 2 
Marco la quad . :  Maddox 
Mc Kenzie R i ver va l l ey: Ja n 
M i tch e l l  Bu tte quad . :  Corcoran  2 
Mou nt  Hood : Wise , J .  P .  
N ewberry Ca ldera : H igg ins I 
Newport, Yaqu i na Bay area :  S nave ly 5, I I ,  1 2  
Northwes tern Oregon: S nave ly  4 
Offi cer ' s  Cave: Parker, G .  G .  I ,  2 
Offshore,  sou th ern Oregon coast: Ba ldwin  2 
Oxbow on S nake R iver: S tearns 5 
Owyhee Reservoir: K i tt l eman 3, 4 
Pau l i na Basi n :  Davenport 
P lush area : Larson I 
Saw tooth Ridge: Pa tterson ,  P .  V .  2 
Southeastern Oregon: Strongway 
Sparta quad . :  Prostka I 
Three Arch Roc ks Nat ! . W i l d l i fe Refuge: 

Weissenborn 3 
Trou t Creek Mtns . :  Car l ton 
Western Cascades: Kays 6; Pec k  2, 4 ,  6 
Western Oregon: Snave ly  3 

C l ima t ic  cha nges: 
F lora l evidence: Wo l fe 3 
Mo l luscan  fauna I evidence: Addicott 6, 7 

Fau l ts: 
B la nco frac ture zone: McManus 4 
Cobb and Gorda R ises: M cManus 5 
San Andreas: Add icott 4 
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M I O C E N E ,  conti nued 
Forma tions, geologic :  see Astoria , Co lumbia River 

Basa l t  a nd Co l umb ia R iver Grou p, Deer Bu tte ,  
D i nner Creek W e l ded Ash-f low Tuff, E l l ensburg , 
J ohn Da y,  Masca l l ,  Nye Mudstone , Owyhee 
Basa I t, Payette , Rhododendron ,  Steens Basa I t ,  
Sucker Creek, Tarhee l ,  Ya kima Basa l t  

Fossi I i nver tebrates: 
Fauna l d istribu tions: Addicott 4, 6, 7 
Foram i n i fera , Astoria Fm . :  Dodds , R .  K .  4 
Mol l usks ,  Astoria Fm . :  Moore, E .  J .  

Fossi I p lants:  
Corre la tions: Axe l rod 1 ,  3,  4; Wo l fe 2, 3 
Diatoms: Van landi ngham 1 ,  2 
H i storica l bac kground: Detl i ng 2 
Paci fic  Northwest assem b lages: Wo lfe 5 
Po l l ens: Gray,  Jane 2, 3, 4; Taggart; Tschudy; 

Wol fe 1 
S i l i coflage l la tes , Bandon area: Orr 1 ,  2 

Foss i I vertebrates: 
Freshwater fish: Ca vender 3 
Gophers: R ensberger 2 
H orses, biogeography: Shotwe l l  
Lagomorphs: Dawson 
Mamma I s ,  sou theast Oregon: Shotwel l 9 
Oreodonts ,  phy logeny: Schu l tz 
Peccaries, evo lution: Sti rton 2 
Sea l ion: M i tche l l  
Shrews: H u tch ison 2; Repenni ng 
Squirrels : B lack 

I n trusions: 
Di ke swarms: Swa nson , D .  A .  1 
Myr t l e  Creek area : Co l eman 1 

Lavas: 
Basa l tic vo lcan ism , coasta l  area :  S nave l y  1 0, 

1 3 , 1 5  
Corre la tions: Avent 6; Wa l ker 21  
Pa leomagnetic studi es: Abranson , C.  E . ;  

Goldste i n; Wa tki ns 1 - 1 9; W i lson , R .  L .  
1 ,  2 

Petrogra ph ic studi es: 
Andes i te f low near La kevi ew: Wa l ker 9 
Ca lc ic  labradori te: S tewart, D .  B .  
D iagene tic carbonates i n  mari ne formations: 

M ura ta 1 ,  2 
H i gh-titanic a l ka l i-ol iv ine basa l ts: Robi nson , 

p .  T .  3 
Lead in Coast Ra nge rocks: Tatsumoto 
Pera l ka l i ne si l i c ic vo l canic  roc ks: Nob l e  1 

M I SSO U LA F LOOD 
Abso lute da ti ng, Mount  Mazama ash : Bretz 
Approxima te dati ng, archaeology: Bretz 
Cha nne l l ed sca bland: Bretz; Fryxel l 3 

H ypo thesis of catastroph ism: O l son 
Deposi ts: Bretz; Cra nde l l  1 
Loco I i ti es: 

Co lum bia R iver Gorge: Ba l dw i n  1 0; Bretz 
Erratic Roc k Sta te Park: Wi lcox ,  L .  

M I SSOU LA F LO O D ,  Loca l i t i es ,  continued 
Lake Oswego area : Nafziger 1 ;  Rentsch 
Lower Co lumbia River: Laurence 
North Wi l lam ette Va l l ey: G l enn 2 
Portla nd area : Trim b l e  
Port land d e l ta deposi tion: Bretz; J ones, A .  C. 
" Th e Narrows" :  Bretz 

M I TC H E L L  AR EA (see M I TC H E L L  30' QUA DRA N G LE) 

M I TC H E LL BUTTE QUA DRA NG LE 
Deer Bu tte Fm . :  Corcoran 2; J oh nso n ,  A .  
G eo logy: Corcora n 2 

Owyh ee Reservoir area: Kitt lema n 2 
Trapper Creek f lora : Axe lrod 1 

M I TC H E LL 30' QU ADRA NG LE 
Fossi I s: 

An isoceras, new spec ies ammoni te: Packard 1 
Pi nna , Cretac eous pe lecypods: Pac kard 2; 
�erson , G .  L .  4 

Geo logy: 
F i e l d  trip: Gam er 
J oh n  Day Fm . ,  fac i es cha nge: Robinson , 

P .  T .  1 
Lower Cretaceous discon ti nu i ty: Peterson , 

G .  L .  3 
Marine Cretaceous rocks: McKnight,  B .  K .  

1 ,  2; Wi I ki nson 
Miocene ignimbr i te layer: F isher 8 
N E! : Po tterson , R • L • 

Reconnaissance geo log ic map: Swanson , 
D . A . 6 

Tertiary i n trusi ons: Jarma n 
Western part: Luka nuski 

Petrography: 
C l i nopti l o l i te tuff: F i sher 2 
Lawsonite b l u eschi st: Swanson , D .  A .  7 
Pyroc lastic f lows: F i sh er 9 

S tructure: 
Ear l y  Tertiary deforma tion: F i sh er 1 2  
Mi tche l l  anti c l i ne: W i l ki nson 

MO LALLA FORMAT I O N  
C lackamas u p land: H owe l l  4 
Geo logy: Gr iggs, A .  B . ;  Ham pton 6; Pec k 

1 ,  2, 4 
H i gh-si l i ca c lay: U . S .  Bur . Mi nes 4 
Mo la l la R iver fi e l d  tr ip: Hoven 

M O LA L LA QUADRA N G LE 
Fossi l s; mo l l usca n fauna of B la ke l y  Stage: 

Addicott 4 
Geology: Hampton 6; Pec k 4 

see a lso M O LA L LA FORMATI O N  
Sand a nd grave l :  G l enn 1 

M O LA L LA-SA LEM S LOPE AREA 
Geo logic  ma p: Ham pton 6 
Ground-water resources: Hampton 6 
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MOLYBDENUM 
Annua l produc tion: Fu l kerson 1 ,  2, 6, 7; Gray , 

J .  J .  1 
Geo logy of deposi ts: K i ng ,  R .  U .  1 ,  2 
Geochem ica l  sam p l i ng: Ore B i n  25 
Occurrences: K ing,  R .  U .  1 ,  2; Thayer 1 0 

MONUM E N T  PEAK AREA 
G eo logy: Hagood 

MONUMENT QUA DRANGLE  
Ear l y  Ter tiary deforma tion: F i sh er 1 2  
Geo log i c  map:  W i l cox , R .  E .  3 
Petrogra phy: 

John Day Fm . pyrogenic m i nera l stabi l i ty: 
F i sher 1 3  

John Day vo l can ic  si l tstone: F i sh er 9 
Mazama ash: F i sher 3 
M iocene ign imbr i te layer: F i sher 8 

MOODY SHALE MEMBER (TO LEDO FORMAT ION)  
Centra l-western Oregon: McWi I I iams 

MORGAN BU TTE QUADRANG LE 
Geo l ogy: Muntzert 1 
M i nera ls  and m inera l resou rces: Mu ntzer t  1 

MORROW COU NTY 
Envi ronm en ta l  geo logy , Mid-Co l um bia wa terfron t: 

M eyers 
Fossi l vertebra tes: 

La te Tertiary geomyoid rodents :  Shotwe l l  7 
La te Tertiary Ta l pidae :  Hu tch ison 4 

Geo logy: 
Deschutes-Uma ti I I  a p la teau :  Newcomb  1 0  
Lower Tertiary sed imentary roc ks: Pigg 
Th e Da l l es-Umati l la syn c l i ne: N ewcomb 8 ,  9 
Umat i l la R iver basin :  Hogenson 2 

Ground wa ter: 
Basa l t  aqu i fers , H erm iston- Ordna nce areo :  

Robison 
Leve ls ,  1 96 1 - 1 965: U . S .  Geol . Survey 23 
Ordnance area : Sceva 5 
Umati l la dra i nage basi n :  Oreg . S t .  Wa ter 

Res . Bd . 2 
Uma ti l la R i ver basin :  Hogenson 2 

M i nera l resources: 
Aggrega te and roc k s i tes: O l cott 
Th under eggs: Ear th Sc ience 

MOUN T AN G E L  QUADRANGLE  
Gravel deposi ts: G l enn 1 

MOU N T  H OO D  
Abso l u te da ti ng: 

F i na l  erupt ive phase: W ise , W .  S .  3, 5 
Laure l H i l l  p l u ton and d i ke: B i kerman 
Log from S tadter bur i ed forest: Darn 

MOU NT  H O O D ,  cont inued 
E l iot G lac ier measurements: Dodge,  N .  A .  
Eru ptions: Fo lsom; Wise,  W .  S .  3 ,  5 
Geochem i stry: 

Andesi t ic magmas: Wise ,  W .  S .  5 
Chem i ca l  de term i na tions of z inc :  Rader 

Geomagneti sm :  
laure l  H i l l : Dunn , J . ;  I to 2 ,  3 
S ti l l  Creek i n trusion: I to 1 

Geo logy: W ise , W .  S .  2, 3, 4, 5 
F i e l d  tr i p ,  north s ide:  Mason 27 

Ladd G lac ier m udf low:  B irch;  Geo l . Soc . 
Oregon Coun try News Letter 2 

Petrograph ic studi es: Wise,  W .  S .  1 ,  2, 5 
Andesi te: Egg l er; Hopson , C .  A .  2; 

Sheppard 2 
Lead and strontium i n  c rysta l l i ne rocks: 

Hopson , C . A .  1 

MOU NT J EFFERS O N  
Petrography, vo lcanic roc ks : Greene 1 
Pr im i tive area , geology and m i nera l resources: 

Wa l ker 5 

MOU NT  MAZAMA (see a l so CRATER LAK E , 
MAZAMA ASH) 

Abso l u te dati ng: 
Bur i ed tree trun ks: Briggs 
Charcoa l in pum ice lapi l l i stone at  Mu ir  Creek: 

Va lastro 2 
Geo logy: 

Ash fa l l  vo l ume:  Wi l l iams, H .  3 
Cra ter La ke Nat  I .  Par k: Wi ! I iams,  H .  2 
F low layer ing i n  s i l i c i c  lavas: Benson 3 
Or ig in  of ca ldera : Wi l l iams , H .  3 
Pum ice ash and f lows :  Edwards 
Soi l deve lopment  on dated pum ice: Tidba l l  
T ime of co l la pse: Mason ,  R .  S .  5 

Gravi ty su rveys: 
Aeromagneti c :  B lank 4 
Bouguer grav i ty fi e l d: B lank  3; Tay lor ,  E .  

M .  3 
Petrograph ic studies: 

Acc identa l  p l u ton ic e j ec ta: Tay lor ,  E .  M .  3 
Com pos i t ion of c l imact ic eru ption ej ecta : 

McB irney 1 
Com posi tion var ia tions , pum ice  and scor ia :  

Nob le  2 
Neutron act iva ti on of pyroc lastics: Thei sen 
T i tan ium dioxide in pyroc lastic layers: 

Czama nske 
Popu lar descr ipt ion:  Edwards 

I nd ian myths :  C lark,  E .  E .  
Pum ice Desert eco logy: Horn 

MOU N T  ST . H EL ENS  
Eruptions, records of: Fo l som; S trong 4 
Neutron ac tiva tion ana l ysis of deposi ts: Borchardt 2 
Vo lcan ic  hazards, Ka lama R iver va l l ey: Hyde 
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MOUNT TABOR 
Age of c inder cone: Howe l l  1 
H istory of park: Keyser 

MOUNT  TH I E LSEN 
Fu lguri tes: Purdom 

MOU N T  VERNON QUADRANGLE  
A ldr i ch Mounta ins  Group: Brow n ,  C .  E .  4 
G eo log ic  mop: Brown,  C .  E .  3 

"MUD DY RANCH PHYLL I TE "  
M i tche l l quod . :  Lu konuski 

MUDSTON E 
Lacustr i ne roc ks near  Rome: Sheppard 3 
Tyee Fm . b iostra tigraphy: Bird 

MU LTNOMAH COU N TY (see a l so PORTLAND AR EA) 
Earthqua kes , Port land: 

Nov . 5, 1 962: Deh l i nger 2 
Jon . 27, 1 968: Hei nr ichs 1 

Engineer ing geology , Tua la ti n  Vo l ley reg ion: 
Sch l i cker 5 

F i e l d  tr i p ,  Tua lat in  Mtns . :  Kenney 
Geo logy :  Snave l y  1 4  

Columbia R i ver sediments: Whetten 1 ,  2 ,  3 ,  5 
Port land area: Jones , A .  C . ;  Tr imb le  

Earthqua ke: Sch l i cke r  3 
Souvie I s la nd: S trong 1 
Wi l lomette basi n ,  subsurface: N ew ton 28 
W i l lomette Vo l l ey , Qua ternary: G l enn  2 

Ground wa ter: 
Leve l s ,  1 96 1 - 1 965: U . S .  Geol . Survey 23 
Port land area: Brown ,  S .  G .  2; Foxworthy; 

Hogenson 1 , 3 
M i nera ls  and m inera l resources: 

Ash Grove Lime & Por t land Cement Co . :  Ore 
Bin 22, 35 

Baux i te:  U . S .  Bur . Mi nes 4 
Go ld  in basa l t: Jones, R .  S .  
Mercury: Brooks 2; U . S .  Bur . M ines 3 
Product ha nd l i ng ,  Port of Por t land: Timmen 

Port land H i l ls S i l t: Howe l l 2 
S tratigra phy: 

Prune Hi I I  a nd Por t land areas com pared: Avo l io 
Tertiary: S nave ly  3 

Surface wa ter: 
Columbia R iver water tempera tures: Moore,  

A . M .  3 
W i l lomette R iver basin :  Oreg . S t .  Wa ter Res . 

Bd . 5; Oster 2 
Wi l lomette R iver tido I reach :  Dempster 

Vo lca nism; Mount  Tabor: Howe l l 1 ;  Keyser 

MURDERERS CREEK G RAYWAC KE  
A ldr ich Mtns . :  Brown ,  C .  E .  4 
Canyon C i ty quad . :  Brown ,  C .  E .  5 
Mount Vernon quad . :  Brown ,  C .  E .  3 

MU TTO N MOUNTA I N S  
Geo logy: 

F i e l d  tr ip :  Perra u l t  2 
Madras quod . :  Wa ters 6 

MYR TLE GROU P 
Buchio zona tion: Jones ,  D .  L .  
Loca l i ties: 

Cope B lanco area: Do tt 1 
Coos Boy :  Dott 9 
Horse S ign  Bu tte vi c i n i ty:  Ba ldw i n  1 2  
Klama th Mtns . prov ince: Romp 6 
Roseburg quad . :  H i c ks; J oh nson , W .  R .  

S tra tigraphy: 
Post- Nevadan Mesozo ic  geo logy: Ba l dw i n  1 6  
Upper Cretaceous d i scont inu i ty: Peterson , 

G .  L .  2 
S tructure: 

Mesozoic-Cenozoi c tectonism :  Dott 7 
Nevadan orogenesis :  Dott 6 
Thrust contac t  w i th Co lebrooke Sch ist: 

Ba i l ey 2 
Thrust fau l ti ng ,  lower Rogue R i ver: Ba l dw i n  1 5  

MYRTLE PO I N T  AREA 
Geolog ic  mop: Ba ldw i n  1 4  

N 
N EHALEM R IVER 

Fossi I i nvertebro tes: 
New mar ine  worm from O l igocene: Adegoke 
Two new Eocene cora ls : B l oke ,  D .  B .  1 

Geo logy: 
F i e l d  tr i p: Geo l . Soc . Oregon Country News 

Letter 1 
Mudfla ts i n  N eha l em Boy: J ohannessen 

Gravi ty su rveys; geolog ic  i n terpreta tion: 
Bromery 3 

N E LSON MARBLE 
Geo logy: Prostko 3 ;  Thayer 1 0  

N ES TUCCA F ORMAT ION 
Loca l i ties: 

Co pe Lookou t S ta te Pork area: Ma ngum 
Cen tra l-western Oregon: McWi l l iams 
Newport area : Snave ly  1 1  
Northwestern Oregon: S nave l y  4 
Sodd l eback  area :  Mac leod 2 
Western Oregon: Snave ly  1 4  
Yam hi l l  a rea:  U . S .  Soi l Cons . Servi ce  

Ter tiary geo l og i c  h i story: S nave ly  3 

N ETARTS BAY 
Foramin i fera : Hunger 

N EVADA N OROGE NY 
Greybock i n trusive comp l ex: Godchoux 1 ,  2 
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N EVADA N OROGENY,  con ti nued 
Joseph ine  per idoti te sheet: Ramer 
K lamath M tns . province i n trusions: Gamer 2; 

Ram p  6 
Loco I i ti es: 

Ba byfoot La ke area : Wise,  J .  P .  
Broga n quad . :  Fouch 
Cavi ness quad . :  Wo l ff 2 
Co l l i er Butte a rea : Burt,  W .  D .  
D ixonvi l i e quad . :  Champ 
H e l l ga te Canyon area: Nafz iger 3 
Horse S ign Butte a rea : Ba l dw i n  1 2  
I rons ide Mtn . quad . :  Lowry 
K lamath M tns . :  Gamer 2; I rw i n  2, 3; Kays 5 ,  

7 ;  Koch , J .  G .  2 ;  Peterson , G .  L .  1 ;  
Ramp 6 

Lang lois quad . :  Len t 
Lower Rogue R iver: Ba l dw i n  1 5  
Powers quad . :  H ess , P .  D .  
Quosatana Bu tte area : Schwa b 
S ixes , Pisto l  R ivers: Lund , E .  H .  5 
Sna ke River Canyon: Morr i son ,  R .  F .  2 
Sou thwest Oregon: Dott 8 
Sup lee a rea : Perrau I t  1 

Tec ton i c  evo l u tion,  U . S . :  G i l l u ly 1 
Tecton i c  rotat ion , Pac i fic  nor thwest: Taubenec k 

1 2  

N EWBERRY CALDERA AREA 
Abso lu te da ting: 

Charcoa l from tree mo lds ,  Northwest R i ft Zone: 
Peterson , N .  V. 1 3 ,  1 5  

Charcoa l under pum ice:  Pearson; Tamers 
Obsid ian hydra tion r i nd :  Peterson,  N .  V .  1 3  

G eo logy: H iggins 1 ,  2 ,  3, 4; Peterson , N .  V .  9 
East Lake fissure: H igg i ns 5 
H igh Lava P la i ns provi nce: Wa l ker 1 4  

Petrograph i c  studi es: 
Acid vo l can ic  roc ks: Jack  2 
Ash and pum i ce: Borchardt 1 ;  H igg ins 4 
Basa l t-obs id ian re lat ions re-eva lued: H iggins 5 
N eu tron ac tiva tion of pyroc last ics: Borchard t  2; 

Thei sen 
Se ism ic stud ies: 

Long i tud ina l wave ve loc i ty in pum ice:  Th i l l  
Water resources: Ph i l l i ps,  K .  N .  2 

N EWBERRY CRATER QUADRANG LE 
G eo logy: H iggins 1 ,  2 ,  4 

Lava tubes: Gree ley 

N EW PORT AREA 
Geo logy: S nave ly  1 1 ,  1 2  

N IC KE L  
Annua l produc tion: Co l l i n s ,  R .  P .  1 ,  2 ,  3; 

Fu l kerson 1 ,  2,  3, 6, 7; G ray , J .  J .  1 ,  2, 3; 
Hotz 5 

I ndustry; R i dd l e  m i ne: Fursma n 1 

N IC K E L, cont inued 
Meta l l urg i ca l p lan ts: deWeese 1 ,  3 
Occurrences: Hotz 5 

E igh t Dol lar Mtn . :  Cornwa l l ; Hotz 2 
J oseph i ne Creek near Cave J unction: 

Cornwa l l  
K lama th Mtns . province: Ramp 6 
N i c ke l  Mtn . :  Chace; Cornwa l l ; Cum ber l i dge; 

Fursman 1 ;  Hotz 2 
P ine F la t M tn . :  Hotz 2 
Red F l a ts ,  Go ld  Beach : Cornwa l l ; Hotz 2 
Sou thwestern Oregon: Cornwa l l ; Hotz 2 
Woodcoc k M tn . :  Hotz 2 

Petrograph ic stud ies: 
Chem i ca l  a na lyses , N icke l  Mtn . ore: Chace 
Sou thwestern Oregon: Cornwa l l  
S pectroana lysis of basa l t i c  rocks: Turekian 
S tac kpi l i ng ,  stra teg i c  m i nero Is: M i n i ng Jour . 

N I CKEL  MOU N TA I N  
Chem i ca l ana lyses , peridoti te: Koys 7 
F i e l d  tr i p ,  Hanna N i c ke l  Co . :  S teere 2 
Geo logy: Bo ld t; Chace; Cumber l idge; Fursmon 1 ;  

Hotz 2 

N IC E LY SHALE (FORMATI ON)  
Fossi I i nvertebro tes: 

Lower J urass i c  ammoni tes: Im lay 5 
Mesozoic pe l ecypods: lm lay 4 

N OR TH COAS T BAS I N  
Ground wa ter: Oreg . S t .  Water Res .  Bd . 3 

NYE  MU DSTONE  
Fossi I s :  

M icrofauna I corre la tions: Rothwe l l  
Mo l l uscan assemb lage referab l e  ta " B lake l y " :  

Add icott 4 
N ew marine mo l lusks: Addicott 3 

Geo logy, Newport em bayment: S nave ly  4, 5, 
1 1 , 1 4  

M i nera logy, diagenetic carbona tes: Muro to 1 ,  2 

0 
O B I TUAR I ES 

Hancoc k, A .  W .  ( Lon) : Ore B i n  3 
H i nes ,  Pi erre R . : L ibbey 6 
Hodge,  Dr . Edw in T . :  Oberson 2; Ore B in  54 
S tevens , J • C . :  Oberson 1 
Treasher, Roy C . : Eng . Geo l . ;  L i bbey 5 
We l ls , Fra nc i s  G . :  Wa l ker 1 9  

OBS I D IAN 
Abso l u te da t ing :  Joh nson , L .  2 ;  Meigha n  2; 

Peterson ,  N .  V .  1 3  
Petrograph ic studies: 

Basa l t-obs id ian re la tions re-eva luated: 
H i gg i ns 5 

Osum i l i te: O lsen 
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OC EAN OGRAPH Y  (see SUBMAR I N E  G E OLOGY) 

OCH OCO BASALT 
Dayv i l i e  quad . :  Forth 
Pau l i na Bas in :  Davenport 

OCHOCO MOU N TA I N S  
Fossi I Ochoco Poss freshwa ter fi sh : Cavender 1 
G eo logy: 

Ante lope-Ashwood area :  Pec k 2 ,  5 
Bend AMS quad . ,  E�: Swanson ,  D .  A .  4 
Dayvi l i e quad . :  For th 
John Day Fm . base: Swanson , D .  A .  3 
Pa i n ted H i  l i s fi e l d  tr i p: 0 '  De l l  
" Post-C larno" roc ks reassigned: Swanson , 

D .  A .  5 
Ratt lesna ke and o l der ign im br i tes: Davenport 
Reg iona l Cretaceous sequences: Peterson , 

G .  L .  1 

OCHOCO RES ERVO I R  QUADRAN G LE 
Geo logic map: Waters 8 

OFF I C ER ' S  CAVE 
P ic ture Gorge quad . :  Wh i te ,  W .  H .  
Pseudokarst fea ture: Par ker , G .  G .  1 ,  2 

OFF ICER MEMBER 
Sup l ee- l zee area: D ick i nson 5 

OFFSHORE I S LA N DS 
Nationa l Wi l d l i fe Refuge ,  geo logy: Wei ssenborn 

1 ,  2 

O I L  AND GAS 
Annua l rev iews: Newton 1 ,  3, 5 ,  9, 1 2, 1 4, 

1 5 , 1 9, 20, 22, 23, 25, 29, 30 
Exp lora tion: Col l ins ,  R .  P .  1 ,  2; Dri l l i ng l n t ' l 

Mag . ;  F u l kerson 1 ,  2, 3, 6 ,  7; Gray,  J .  J .  
1 ;  N ewton 1 ,  2, 3 ,  5, 7, 9, 1 1 ,  1 2 , 1 4, 1 5 , 
1 9, 20, 2 1 , 22, 23, 25, 29, 30, 3 1 ;  Oregon 
Dept . Geol . and Mi nera l I ndus . 7; S tewart,  
R .  E . ;  Wagner , H .  C .  
Lower Columbia a nd Wi l lamette basi ns: 

N ew ton 28 
M i tche l l Butte quad . :  Corcoran 2 
Offshore: Bra i s l i n ;  Conk l i ng ,  I nc . ;  Deacon 

1 ,  2; l n t ' l Oi l and Gas Deve lop . ;  
McCas l i n ,  J .  C . ;  New ton 1 0 , 1 6-2 1 , 
24; Ore B in 1 ,  36; She l l N ews 3 

Svensen quad . :  Dodds 2 
Western Sna ke R iver basin :  N ew ton 8 

Geology of possi b l e  s i tes: Wagner , H .  C .  
K lamath - La ke Count ies: Peterson , N .  V .  1 7  
Lower Co l umbia a nd Wi l lomette bas i ns: 

N ew ton 28 
Sha le :  N ewton 27 
Su bsurface: Newton 28 
Western Sna ke Ri ver basin :  N ew ton 8 

O I L  AND GAS , cont inued 
Leases: Bra i s l i n ;  Col l i ns ,  R .  P .  2; Fu l kerson 1 ,  

6 ,  7; Gray ,  J .  J .  3; Newton 1 0, 1 6 ,  1 8 ,  
1 9, 2 1 , 24; O ffshore; Ore B i n  1 ,  36, 38 , 
39, 40 

L iqu ifi ed na tura l gas p la n t: Co l l i n s ,  R .  P .  3 
N i trogen we l l ,  Mola l la :  N ewton 4 
Offshore l ease law :  Fu l kerson 2 
Oi l sha le; Sha l e  C i ty deposi t: Newton 27 
P ipe l i nes ,  na tura l gos: Deacon 2; F u l kerson 

1 ,  3, 7; Gray, J .  J .  1 ;  Newton 1 3  
Test cores , age da ted , La ke County: Ore B i n  52 
We l l  records: N ew ton 6 

O LDS F ERRY QUADRANG LE 
Cong lomerate layer near L ime: Brooks 4 
S na ke R i ver Canyon: Brooks 5, 8 

O LI G OC E N E  
Age da ti ng: 

Oi  I test cores , ·  Lake Coun ty: Ore Bin 52 
" Post-C larno" rocks reass igned :  Swanson , 

D . A . 5 
Areas: 

Ade l  AMS quad . :  Wa l ker 4 
Ante lope-Ashwood area: Pec k 5 
Bend AMS quad., E�: Swanson ,  D .  A .  6 
Bra tta i n  d i s tr i c t ,  La ke County: Muntzert 1 
Browns vi l i e quad . :  Anderson ,  R .  W .  
G l ide quad . :  Thompson 
Horse H eaven d i str i c t ,  Jefferson Coun ty:  

Swanson, D.  A. 3 ,  5 
Lookou t M tn .  quad . :  Sw i nney 
Sadd lebac k a rea , Coast Range: Mac Lead 2 
S ixes R iver area: Boggs 3 
Western Cascades: Peck 2, 4; Kays 6 
Western Oregon: McWi I I iams; Snave ly  3, 4 

Erosion surface ,  resurrec ted 0 1  i gocene h i  l i s: 
F isher 6 

Forma tions: see Eugene ,  Joh n  Day , Keasey , 
Mehama Vo lcan i cs ,  Rocky Poi n t ,  To l edo , 
Yaqu ina 

I ntrusive roc ks: 
Di fferentiated gabbro ic  s i l l s :  S nave ly  1 
Marys Pea k s i l l :  C lark ,  H .  C .  1 ,  2, 3 

Pa l eonto logy: 
Fossi l i nvertebra te s: 

Ech i noid :  Zu l lo 1 
Fauna l di str i bu tions: Addicott 4 ,  6 ,  7 
I sopod : Geo l . Soc . Oregon Country 

News Letter 3 
Marine mo l lusca n fauna:  H i c kman 
Marine worm :  Adegoke 
Mic rofau na ! corre la tions: Rothwe l l  

Foss i l p lants: 
Acacia wood: Gregory I r .  4 
Ang iosperms: K lucki ng 
Aspects of pa lyno logy: Tschudy 
C l ima t i c  cha nges recorded: Wo l fe 3 
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OL IGOC E N E ,  Foss i l  p lan ts ,  conti nued 
Coos Bay area: Hopkins ,  W .  S .  
H istor ica l background of f lora : Det l ing 2 
Po l l ens: G ray,  Jane 2, 4 
Sweet Home  Petr i fied Fores t: Gregory , I .  

Foss i I vertebra tes: 
Cetacea n ,  new : Em long 
Freshwater fish: Cavender 2 
Goph ers: Rensberger 2 
Peccar ies,  evo lu tion: S ti r ton 2 
Tap i r ,  new spec i es: Radinsky 

Volcan ic  rocks , w estern Oregon : S nave ly 1 0  

O LYM PI C-WALLOWA L I N EAMEN T  (see WALLOWA­
O LYMP IC  L I N EAME N T') 

OREGO N CAVES NATI ONAL MO N UM E N T  
Geomorpho logy: Cantor 
Ground wa ter supp ly :  Oster 1 
S pe leo logy: Ha l l i day 

OREG O N  C I TY QUADRA NG LE 
Sa nd and grave l :  G lenn 1 

OR EG O N  I S LAN DS NATI ONAL  WI L D L I F E  REFUG E  
G eo logy a n d  m i nera l resources: Weissenborn 1 ,  4 

OREGO N K I NG M I N E  
Geo logy: O ja la 
Minera l s  and m i ne deve lopment: L i bbey 1 ;  Oja la; 

Ore B in  21 

OR EGON ITE  
Jasper: Ramp 3 
N ew m i nera l :  Ore B in  4; Stap les 1 ,  2 

OTTER PO I N T  FORMATION 
F lysch sedimenta tion: Aa l to 2 
Geo logy,  post-Nevadan Mesozoic :  Ba ldw in  1 6  
La te Jurassi c  ich thyosaur: Koch , J .  G .  4 
Loco I i ti es: 

Bandon coast str ip :  E h l en 2 
Bone Mtn .  quad . :  Krans 
Co l l i er Bu tte area : Burt, W .  D .  
Curry Coun ty: Aa l to 1 
Dixonvi l l e quad . :  Champ 
K lama th province:  Koc h ,  J .  G .  2; Ramp  6 
Lang lois  quad . :  Len t; Ph i l l i ps ,  R .  L .  
Port Orford-Go ld  Beach area :  Koch , J .  G .  3 
Powers quad . :  H ess , P .  D .  
Quosa tana Bu tte area : Schwab 
Sea stac ks a nd reefs: Hun ter , R .  E .  
S i tkum and Coqu i l l e quads . :  Fa i rch i ld 
S ixes R i ver area: Boggs 3, 6 

Petrography: 
B l uesch i s t ,  greensch ist ,  serpenti n i te: Eh l en 2 
B l uesch is t  isola ted b loc ks: Lanphere 2 

S truc ture; La te J urass ic unconformi ty: Datt 8 

OWYH E E  AREA 
Geo logy: Corcoran  2 ,  3 ,  9; Ge ldstzer; 

K i tt leman 2, 3, 4 
Deer Butte Fm . :  Johnson , A .  
Rhyo l i te ,  Owhyee dam :  Benson 1 
Vo l can i c  roc ks sui te: K i t t leman 1 

La te Tertiary Cha l i cotheres :  S kinner,  M .  F .  
Surface water resources: Oreg . S t .  Water Res .  

Bd . 1 1  

OWYH EE  BASALT 
Barstovian freshwa ter fish (Esox) : Cavender 3 
Loca l i ties: 

--

Lake Owyhee S ta te Park: Corcoran 3 
M i tch e l l Bu tte quad . :  Corcoran 2 
Owyh ee Reservo ir area :  Ki tt leman 2, 3 ,  4 
Owyhee Reservoir-Suc ker Creek reg ion: 

Ge l dstzer 
Western S na ke R iver bas i n :  Newton 8 

Suc ker Creek-Trou t Creek f loras: Graham 1 

OWYH EE  U P LA N D  
Geo logy: Ba ldw i n  8 ;  Corcoran 9 
Geomagnetism: Wa tki ns 8 
Petro logy, vo lcan ic  rock su i tes: Huber 
Tec ton i c  rota tion: Taubenec k 1 2; Wa tkins 1 4  

OXBOW AREA 
Geo logy: S tearns 4 ,  5; Va l l i er 1 

PAINTED H I LLS  AREA 
F i e l d  tr i p: O ' De l l 
Joh n  Day Forma tion: 

p 

Fac i es changes: Robi nson ,  P .  T .  
H igh-t i ta n ic a l ka l i -o l iv ine  basa lt :  Robi nson ,  

p .  T .  2 ,  3 

" PA I S LEY MOU NTA I NS "  
Geo logy, Bra tta in distr ic t: Muntzer t  1 ,  2 

PA IS LEY QUADRANG LE 
Geo logy and m i nera l resources: Mun tzer t 1 ,  2 

PA LEOBOTANY (see F OSS I L  P LANTS )  

PA LEOC E N E  
G l ide quad . :  Thom pson 
Lang lo is  quad . :  Ph i l l i ps ,  R .  L .  

PA LEOECO LOGY: 
Fossi I f loras: 

C larno mamma l quarry: Mc Kee , T. M .  1 ,  2 
C l imate i n terpreta tions from f loras: Wo l fe 3 
Coos Bay area: Hopki ns , W .  S .  
S uc ker Creek-Trou t Creek f loras: Graham I 
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PALEOECOLOGY, conti nued 
Fossi I i nver tebrates: 

Bandon mar i ne i nvertebrate fauna :  Zu l lo 3 
Foram in i fera suggest sha l low i ng marine env iron­

ment: Kra ns 
Mo l luscan distr ibution: Add i cott 2,  4,  5,  7 
O l igocene mar ine  mo l luscan fauna: H i c kmon 

Foss i l vertebra tes; P l iocene horses: Shotwe l l  1 
Loco I i ties: 

Bone Mtn . quod . :  Krans 
Jun tura Bas in :  Shotwe l l  3 

Tertiary c l ima tic change: Add icott 5, 6 ,  7 

PALEOMAG NE TISM (see GEOMAG NETISM) 

PA LEON TO LOGY (see F OSS I L  I NV ERTEBRATES , 
FOSS I L  PLA N TS , FOSS I L  VERTEBRATES) 

PALEOZOIC (see a l so spec if ic per iod) 
John Day up l i ft: Buddenhagen 1 ,  2 
K lama th M tns . ,  Triassic contac t: Enge l hardt 
Sea-f loor movement: Donner 5 

PALOU SE  FORMAT ION 
Age  of : N ewcomb  4 
Dufur quod . :  Wa ters 5 
Umoti l lo R i ver basin :  H ogenson 2 
Wa l lo Wa l la-Uma ti l la bas i ns: N ewcomb 4 

PALYNO LOGY (see FOSS I L  P LA N TS ,  Po l l en) 

PAU LI NA BASA LT 
Fort Roc k Bas in :  Hampton 4 
Ho le- in- the-Ground Crater: K im 

PAU LI NA BAS I N  
Ratt l esna ke and o l der ign im br i tes: Davenpor t 

PAYETTE FORMATI O N  (see a lso DEER BU TTE FORMA­
T ION , SUCKER CREEK FORMATION)  

Abso l ute do ti ng ,  fossi l  mamma ls: Evernden 2 
Loca l i t ies: 

Owyh ee Reservoir-Sucker Creek reg ion:  
Ge ldstzer 

M i tche l l Bu tte quad . :  Corcoran 2 
Western Sna ke R i ver basin :  Newton 8 

PEARS E PEAK D I OR I TE 
N evada n i n trusive: Dott  6 ,  7, 8; Ka iser; Koch , 

J .  G .  1 ,  2 ,  3 

PEARS O L L  PEAK QUADRA N G LE 
Geo logy , Ga l ice Fm . ,  Bobyfoot La ke area: 

Wi se ,  J . P .  

PEAT 
Annua l produc tion: Co l l i n s ,  R. P. 2 ,  3 , ;  Gray , 

J .  J .  2, 3 

PEAT, cont inued 
Resources: Cam eron ,  C .  C .  

B lue M tn .  region: Thayer 1 0  
K lama th County:  Peterson,  N .  V .  1 7  

P ENNSYLVA N IA N  
Tec ton ism :  Gi l l u l y  1 ;  Ketner 1 

PER I DOTITE  
Occurrences: 

Ca nyon M tn . Comp lex: Thayer 1 
I l l i nois R i ver va l l ey: Ram er 
Map: Brooks 6 
Sou thwest Oregon: Hotz 1 ,  2, 5; Rom p  1 

Tecton ics: 
I n j ec tion , gravi ty mode l s :  Bruemmer 1 ,  2 
Ma nt l e-derived per idoti tes: Medar i s  1 ,  2 

PERL I TE (see a lso AGGREGATE) 
Annua l produ c tion: Co l l i ns ,  R .  P .  1 ,  2,  3; 

Fu I kerson 1 ,  2, 7; Gray,  J .  J .  1 ,  2,  3 
Expansion proper ti es: Peterson , N .  V .  1 
Occurrences: 

Hart M tn .  Nat I .  Ante lope R efuge: Wa l ker 1 1  
K lama th and La ke Count ies: Peterson , N .  V .  

1 ,  1 7  

PERM IAN 
Areas: 

Burn t  R i ver Canyon: Ash l ey 1 
Centra l and  eastern Oregon: Bostw i ck  
E l khorn R i dge Arg i l l i te :  Derksen 
M i tche l l quad . :  W i l ki nson 
North eastern Oregon: Bostw ick  1 
Oxbow on Sna ke R iver:  S tearns 5 
S no ke R iver Canyon :  Brooks 8; Va l l ier  2 ,  3 ,  

5 ,  6 
Sup l ee: S ki nner , J .  W .  

Fossi l i nvertebra tes: 
Brach iopod, new spec i es: Wa terhouse 
Corre la tion w i th Ca nadian successions: Logan 
Fusu l i n ids: 

Fauna :  Bostw ick  4, 5 
N ew speci es: Bostwick  3 
Sup l ee area: S kinner,  J .  W .  

M inera l resources; l im e: Brooks 1 1  
Tec ton i c  evo l u tion: G i l l u l y  

P ETR I F I E D  W O O D  (see a l so F OSS I L  P LAN TS ,  G EM 
S TO N ES) 

Annua l production:  Gray ,  J .  J .  3 

PEYERL TU FF  
B ig Ho l e  maar: Lorenz 
Fort Rock Bas in :  Ham pton 4 
Ho l e- in- the-Ground Cra ter: K iin 

P ICTURE  GORGE BASALT 
Assoc ia ted f loras: Gray ,  Jane 3 
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P ICTURE  GORGE BASALT, cont inued 
Geo logy a nd petro logy: 

D i fferentiation near Spray: Aoki 
L i tho log i c  var iations: Wa ters 1 
Petrography and magnetic proper ti es: L inds l ey 
Re la tion to Ya kima Basa l t: G i bson 2; Swanson,  

D .  A.  2 
Trace e l ements: Osawa 
Zeol i te d i stri bution in :  Mosse l 

Loca I i ti es: 
Bend AMS quad . ,  E�: Swa nson ,  D. A .  4, 6 
Canyon C i ty quad . :  Brow n ,  C .  E .  5; Thayer 3 
Courtroc k quad . :  Thayer 7 
John  Day coun try: Thayer 1 2  
Lookout Mtn . quad . :  Sw i nney 
Long Creek quad . :  Thayer 6 
Mount  Vernon quad . :  Brown ,  C .  E .  3 
Ochoco Reservoir quad . :  Wa ters 8 
P icture Gorge quad . :  F i sher 6 
Post quad . :  Waters 4 
Sou th Fork John Doy R i ver: Howe l l 7 
Sup l ee- l zee area: Dic kinson 5 

Pa l eomagneti sm: Wa tkins 5, 8 
S tra tigraphy: 

Columbia R iver Group nom enc la ture: Thayer 5 
Corre lat ion w i th S teens Basa l t: Avent 6 
La te Ter tiary si l i c i c  vo l can ism: Thayer 3 
S tra tigraph ic  var iat ions: Waters 1 

S truc ture: 
Fo ld  axes: Rogers 2 
Imp l i ca t ions of pa la eomognetism :  Watkins 5 

P ICTURE  GO RG E  QUADRA N G LE 
Geo logy: Wh i te ,  W .  H .  

C l i nopti l o l i te tuff: F isher 1 ,  2 
Ear l y  Tertiary deformation: F i sh er 1 2  
M iocene i gn imbr i te layer: F i sh er 8 
Officer ' s  Cave: Parker , G .  G .  1 ,  2 
Pyroc lastic f lows: F isher 9 
Pyrogenic m inera l  stabi l i ty: F isher 1 3  
Reg iona l Cretaceous sequences: Peterson , G .  

L .  1 
Resurrec ted O l igocene h i l l s :  F i sh er 6 

P ICTU R E  ROC K  BASALT 
Fort Roc k Basi n :  Hampton 4 
Ho l e- i n- th e-Ground Crater: K im 
P ic ture Rock Pass area:  l keagwaun i  

P ICTU R E  ROC K  PASS 
Photogeo logy: I keagwaun i  

P I KE CREEK  FORMAT ION 
Ade l  quad . :  Wa l ker 4 
Bas i n  and Range province: Wa l ker 1 7  
Owyhee Reservoir-Sucker Creek reg ion: 

Ge ldstzer 
S teens M tn :  Gunn ,  B .  M .  

P I LOT ROC K QUADRA NG LE 
Lower Ter tiary sedimentary roc ks: P igg 

P I S TO L  R IVER COMP LEX 
West-cen tra l K lamath Provi nce: Widm i er 

P I TTSBURG B LUFF  F ORMATI O N  
N eha l em R i ver a rea: Geo l . Soc . Oregon 

Cou ntry News Letter 1 ;  You ng , L. L .  4 
Northwestern Oregon: Snave ly  4 
Vernon ia- Ba n ks area: Mason ,  R .  S .  1 2  
Yamh i l l  quad . :  Sch l i c ker 2 

P I TTSBU RG FORMATIO N 
Sna ke River Canyon: Va l l i er 5 

P LATE TECTON ICS  (see S EA F LOOR TEC TO N ICS )  

P LAT I NUM M E TA LS 
Chem ica l a na lyses: Mer ti e  
Geo logy o f  deposi ts: Rom p  7 

Bodies of per idoti te and serpent in i te: Merti e 
Loca l i t ies: Ram p  7 

App l egate d i s tr i c t: Mert ie  
Pac i fic  beaches: Mert ie 
Ta ki lma-Wa l do distri c t: Mert ie 

P LE I STOC E N E  (see a l so LAKES )  
Areas: 

Bend AMS quad . E�: Swanson ,  D .  A .  6 
Co l l ier Sta te Park: Peterson , N .  V .  3 
Cove Pa l i sades S ta te Park: Peterson ,  N. V. 1 8  
Cra ter La ke: Ne l son,  C .  H .  
Fort Rock Bas in :  Ham pton 4 
K lama th Fa l l s a rea:  Peterson , N .  V .  1 2  
Lang lo i s  quad . :  Ph i l l i ps ,  R .  L .  
Lookout  Mtn . quad . :  Sw inney 
McKenzie R i ver va l ley: Jan 
Ma l heur Gorge area :  Haddock 2 
Marco la quad . :  Maddox 
Mou nt  Hood: W he ,  W .  S .  4, 5 
Mount  Tabor: Howe l l 1 
Myr t l e  Poi nt area: Ba ldw i n  1 4  
Newberry Ca ldera :  H igg i ns 1 ,  4 
Northwestern Oregon: S nave ly  4 
Owyhee Reservoir :  K i tt l eman 3 ,  4 
Por t la nd a rea : Trim b l e  
R om e  bas in :  Corcoran 9 
Sparta quad . :  Prostka 1 
Sou thwest Oregon coast, deposi tiona l envi ron-

ment: B loomqu i s t  
The Da l l es: Newcomb 9 ,  1 2  
Tol edo quad . :  Rubin 
Umati I I  a R iver bas i n: Newcom b 4 
Wa l lo Wa l lo R iver basin :  N ewcom b 4 
Wi l lamette Va l l ey: 

Northern : G lenn 2 
Sou thern: Ba lster 3 
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PL E I S TOC E N E ,  conti nued 
Du nes: 

C la tsop P la ins: Frank 3 
Eco I ogy: Kum I er 

F loods: 
La ke Bonnevi l l e : Bretz; S tearns 3 
Missou la :  Bretz; Crande l l  1 ;  Howe l l  8 
Prune Hi l l  area , Camas,  Wash . :  Avo l io 

Formations: see Coqu i l l e ,  Por t land H i l l s S i l t  
G lac ia l h i story: Cra nde l l  1 ,  2 
La kes: 

Ancient shore l i nes: Brogan 3; Fryxe l l  3 
Fort Roc k basin :  A l l i son , I .  S . ;  Bedwe l l ;  

Ham pton 4 
Lake Lew is: Newcomb 1 2  
Lake M eto l i us: Cam pbe l l ,  D .  2 
La ke Missou la :  Bretz 
Maximum extent of: Feth 1 

Lava-tube caves , Sadd le  Bu tte area: C iesi e l  
Mar ine  terrace deposi ts: U . S .  Geo l . Survey 3 

Bandon area : Eh len 2 
Coos Coun ty: Arm entrou t; Ba ldw i n  1 1 ,  1 4  
Lang lo i s  quad . :  Ph i  I I  i ps ,  R .  L .  

Pa l eontology : 
Fossi l i nvertebra tes: 

Bandon fauna: Zu l l o 3 
Ca pe B lanco, symbiosis: Zu l lo 2 
Fort Rock bas i n ,  fresh-wa ter she l ls : 

A l l i son , I .  S .  
Sou thwest Oregon faunas: Add i cott 1 ,  2,  5 

Fossi l p lan ts: 
H i stor i ca l background: Det l i ng 2 
Late-g lac ia l  vegeta tion:  Heusser 

Fossi l ver tebra tes: 

P L IOC E N E  

Fossi l Lake fauna: A l l ison , I .  S . ;  Brodkorb 
2; Howard , H . ; Jeh I 1 ,  2 

Goose , new spec i es: Howard , H .  
Ground s loth near LaGra nde: Qua in tance 

1 I 2 
Horses , b iogeography: S hotwe l l  1 
Mamma ls ,  Cape B lanco: Leff ler 
Mamma l s ,  North America:  H i bbard 
Pac if ic sa lmon , K lama th R i ver basin :  

M i l l er ,  R .  R .  

Abso l u te dati ng , C larendon ian f loras: Axe l rod 3 
Areas: 

AMS quadrang l es: 
Ade l : Wa l ker 4 
Bend,  Et. Swanson , D .  A .  6 
Crescent: Wa l ker 1 0  
Jordan Va l l ey: Wa l ker 6 
K lama th Fa l l s: Wa l ker 3 

Astoria area : Dodds, R .  K .  4 
Bra tta i n  d istr i c t: Muntzer t 1 
Co l l ier S ta te Pa rk: Peterson, N . V .  3 
Coos Bay area: Armentrout 
Cove Pa l i sades S ta te Park: Peterson , N .  V .  1 8  

P L I OC E N E ,  Areas , conti nued 
Fort Roc k Bas in :  Hampton 4 
Jun tura Basi n pa l eoeco l ogy: Shotwe l l  3, 4 ,  

5 ,  1 0  
K lamath Fa l ls area: Peterson , N .  V .  1 2  
La ke Owyhee Sta te Par k: Corcoran 3 
Mc Kenz ie  R iver va l l ey: Jan  
Ma l heur Gorge area :  Haddock 2 
M i tch e I I  Bu tte quad . : Corcoran 2 
Moun t  Hood: Wise,  W .  S .  5 
Owyh ee Reservoir :  K i t t leman 3, 4 
Pau l i na Basi n: Davenport 
P l ush area: Sh eppard 3 
Rome area: Sh eppard 3 
Sparta quad . :  Prostka 1 
Th e Da l l es area: Newcomb 8 
Trou t Creek M tns . :  Car l ton 
Western Cascades: Pec k 2 ,  4 

Forma tions: see a lso speci fic forma tion name 
"Mc Kay beds " :  Hogenson 2 
Offshore: Ba ldw i n  2 

Po leonto logy: 
Foss i I p lan ts: 

Aspects of pa lyno logy: Tschudy 
Ba ndon area si l icoflage l la tes: Orr 2 
Co lumbia R i ver Basa l t  assoc ia tes: Gray ,  

Jane 3 
E l l ensburg f lora assoc ia tes: Smi l ey 
Fossi l p lan t  assemb lages: Wo l fe 5 
H istor ica I bac kground: Det l i ng  2 
Po l l ens: Gray ,  Jane 4 

Fossi I i nver tebra tes: 
Co ld  wa ter la te Cenozo ic  faunas: A l l i son , 

E .  c .  
Freshwa ter mo l lusca :  Hanna 2; Tay lor ,  

D .  W .  
Gastropod , new genus: H ert l e i n , Terry 

Fossi l vertebra tes: 
B i rds: Brodkorb 1 
B la ck  Bu tte fauna: Shotw e l l  6, 1 0  
Cha l i cotheres: Ski nner,  M .  F .  
C larendon ian fauna:  Shotwe l l  1 0  
Drewsey fauna: Shotw e l l 1 0  
H emphi I I  ia n fauna: Shotwe l l  1 0  
Horses: Shotwe l l 1 
Mamma l ian  communi ti es: Shotwe l l 4, 5, 1 0  
Sa lmonid fish: Da lze l l  
Sh rews: Repenn ing 1 
Squi rre l s :  B la ck  

S truc ture: 
B loc k fau l ti ng ,  Bas in-Range provi nce: 

Dona th 2 
Mar ine  terrace deforma tion: Pa lmer , L . A . ;  

U . S .  Geol . Survey 3 
Tec ton i c  rota tion: Tau beneck 1 2  
Th e Da l l es-Umati l la sync l i ne: Newcomb 

9, 1 2  
Vo lcan ic  roc ks :  U . S . Geo l . Survey 7 
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PL IOCE N E ,  Vo lcan ic  racks , cont inued 
Ash-f low tuffs , d is tri but ion and sou rce: Greene 

2; Wa l ker , G .  W .  8 ,  1 3 , 1 8 , 20 
Maa'rs: Peterson , N .  V. 5 
Mount  J efferson area :  Greene 1 
Southeastern Oregon basa l ts :  S trangway; 

Wa l ker , G .  W .  2 1  

PLUSH TUFF  
P l ush area: Larson 1 

P LU TONS  (see I NTRUS I O NS) 

PO I S O N  CRE E K  FORMAT I O N  
Owyh ee reg ion: K i tt l eman 3 
Western Sna ke R iver basi n :  Newton 8 

POLK COU NTY 
Abso l u te da ti ng; sai I over h earth: Reckendorf 
Ferrug i nous bauxi te :  Peterson,  E .  C .  
Geo logy: 

Da l las , Va l setz quads . :  Ba l dw i n  6 
Sadd l eback  area: Mac leod 2 
Tyee Fm . eugeosync l i na l  deposi ts: Snave ly  6 
W i l lamette basi n ,  subsurface:  Newton 28 
Wi l lamette Va l l ey ,  Quaternary: G l enn 2 

Ground wa ter , Eo la-Am i ty H i l l s area: Pr ice 4 , 5  
Petro logy: 

Basa l ts of S i l etz Ri ver Vo lcanics :  Snave ly  8 
Eugeosync l i na l  deposi ts , Tyee Fm . :  S nave ly  6 
Sadd l eback  area: Mac Lead 2 

Surface wa ter , W i l lamette River bas in :  Oreg . S t .  
Water Res . Bd . 6 

PORT ORFORD CONGLOMERATE 
S tratigraphy a nd petro logy: Farooqu i  

PORT ORFORD QUADRANG LE 
Fossi I p lants: 

New Cretaceous f lora :  Low ther 
P i cea s i tchensis con es da ted: Su l l i van ,  B .  M .  

G eo logy: 
D iori te i n trusions: lund , E .  H .  5 
H um bug Mtn . S ta te Park: Koch , J .  G .  1 
La te Jurass ic  unconform i ty: Dott 8 
Pearse Pea k Diori te: Ka iser 
S tra tigraphy and tec ton ic  h istory: Koc h ,  J .  G .  

2,  3 
La te Jurass ic  ich thyosaur: Koch 4 

PORTLA N D  AREA 
Earthqua kes: Deh l i nger 1 ,  2; Gates; He i nri chs; 

S ch l i c ker 3 
Geo logy: Deh l i nger 2; Jones, A .  C . ;  S c h l i c ker 3; 

Tr imb l e  
F i e l d  tr ip :  Kenney 
Ma ps: Deh l i nger 2; Sch l i c ker 3; Tr im b l e  
Por t la nd H i l l s S i l t: H owe l l  2 

Ground water: Hogenson 1 , 3 

PORTLA N D  AR EA, Grou nd water , conti nued 
U ti l izat ion , west-side bus iness d i str i c t: 

Brow n , S . G . 2 
Missou la f lood: 

De l ta i c  deposi ts: Bre tz 
Eddy a t  Roc ky Bu tte: Bretz 

Pa l eogeography; re la tion to Camas, Wash . area :  
Avo l io 

S urface wa ter; tida l reach of Wi l lam ette R iver: 
Dempster 

Vo lcan i sm;  Mount  Tabor c i nder cone: How e l l 1 

PORTLA N D  H I LLS (see TUA LAT I N  MOU NTA I N S) 

PORTLAND H I L LS S I LT 
Deposi tiona l envi ronment: Howe l l  2 
Port land area :  Jones ,  A .  C . ;  Kenney; Tr imb l e  
Prune H i l l s ,  Camas Wash . :  Avo l io 
Source: Murphy,  C .  T .  L .  2 

PORTLA N D  QUADRA NG LE (see PORTLAN D AREA) 

POS T QUADRA N G LE 
G eo l ogy: 

Map: Wa ters 4 
Miocene ign imbr i te layer: F i sher 8 
Reconna issa nce: Wa ters 4 

POTASS IUM F E LDSPAR 
Geo l ogy and resources: Sh ·eppard 5 

POWERS QUADRANG LE 
Dior i te i n trusions: Lund ,  E .  H .  5 
G eo logy: Ba ldw i n  9; Born; H ess , P .  D .  
la te Ju rass ic  unconform i ty: Dott 8 

PRA I R I E  C I TY QUADRA N G L E  
G eo logy and map: Thayer 8 

PRE-TER TIARY I N L I ER 
Broga n quad . :  F ouch  
John  Day up l i ft: Buddenhagen 1 
Myers Canyon , M i tche l l  area :  U . S .  Geo l . Survey 8 
Sawtooth Creek quad . :  Ba teman 

PR I C E I TE 
Brookings area :  Hoffman; Stap l es 1 ,  2 

PR I N EV I LLE  AR EA 
G eo logy , Bend AMS quad . ,  E!: Swanson , D .  A .  

4 ,  6 
Ground water; ar tesian  aqu ifer: Robi nson , J .  W .  

PUEBLO MOU N TA I NS 
G eo l ogy: Aven t  1 ,  6 ;  Rowe 

PUM I C E  (see a l so AG GR EGATE) 
Annua l production:  Co l l i ns ,  R .  P .  1 ,  2 ,  3; F u l kerson 

1 ,  2, 6, 7; Gray,  J .  J .  1 ,  2, 3; Wagner, N. S. 1 3  
Abso l ute da ti ng; S ummer La ke : A l l i son , I .  S .  2 
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1-'UM I C E ,  continued 
Di str i bu tion and resources: Wagner , N .  S .  1 3  
l igh tweight  aggregate; i nduced expansion for: 

Wagner , N .  S .  4 
Loca l i ties: Wagner , N .  S .  4, 1 3  

Cove Pa l i sades State Park: Peterson,  N .  V .  1 8  
Cra ter La ke Na t l . Par k  area :  Nob le 2 
K lama th and La ke Counti es: Peterson , N .  V .  1 7  
Newberry Ca ldera :  H i gg i ns 1 ,  2, 4 
Sprague R iver area :  Peterson ,  N .  V .  1 7  

Mount Mazama erupt ion, w i nd d i rection: F i sher  4 
Petro logy: 

Bubbl e-we II tex ture: F i sh er 3 
E lectron- probe study: Sm i th , D .  G .  W .  
Petrograph ic characterist ics of recent: W i  I cox ,  

R .  E .  1 
Refrac tion i ndex after wea ther i ng: S teen 1 ,  2 
Vesicu lor pares: Borchardt 1 

Se ism i s i ty: 
Long i tud ina l  ve loc i ty var ia tion: Th i l l  
Son i c  ve loci ty: Osgood 

Soi l s: 
Deve lopment on da ted deposi ts : Tidba l l  
Phys ica l and chem ica l proper ties: Youngberg 

Q 
QUARTZBU RG D I STR ICT  

S tandard m i ne, trea tment o f  ore: H i l l ,  R .  B .  

QUARTZVI LLE QUADRANG LE 
G eo logy, Detroi t  Reservoir area : Pungrassami 

QUATERNARY (see H O LOCE N E ,  PLE I STOC E N E) 

QU IC KS I LVER (see MERCU RY) 

QU OSATANA BUTTE AR EA 
Geology: Schwab 

R 
RADAR AN D I NFRARED SURVEYS 

Coast: Mac Lead 3 

RAD I OCARBO N DAT I N G  (see ABS O LU TE DAT I NG) 

RA I L  CAB I N  ARG I LL I TE  
Sup lee- l zee area: D ick i nson 5 

RANC I E I TE 
Enterprise area: Gunn , D .  W .  

RARE EARTHS 
E lements i n  sed imentary roc ks: Co l l i ns ,  K .  A .  

RASTUS F ORMATI O N  
B l ue  M tn .  region: Thayer 1 0  
I ronside M tn .  quad . :  Lowry 

RATTLESNAKE FORMATI O N  
Age des igna tion: Cohee 
Foss i l vertebra tes; La te Ter tiary Cha l icotheres: 

S kinner,  M .  F .  
Loco l i ti es: 

John Day cou n try: H owe l l  7; Thayer 1 2  
Ochoco Summ i t: Gamer 1 
Pau l i no Bas in :  Davenport 
Quadra ng l es: 

A ldr ich  Mtn . :  Thayer 4 
Canyon C i ty: Thayer 3 
Cour troc k: Thayer 7 
Dayv i l l e: For th 
Mou nt  Vernon: Brown ,  C .  E .  3 
P ic ture Gorge: Whi te ,  W .  H .  
Pra i ri e  C i ty: Thayer 8 

Sup l ee- l zee area :  Dic ki nson 5; Perrau l t  1 
Petrograph i c  studi es: 

Corre lation of ash f lows: Beeson, M .  H .  2 
Ign imbri tes in Pau l i na Bas i n :  Davenport 

S trat igraphy: 
Co lumbia R i ver Group nomenc la ture: Thayer 5 
Ign imbr i tes in Pa u l i no Bas in :  Davenpor t 

S truc ture: 
Ear l y  Tertiary deformation: F i sh er 1 2  
Post-C larno up l i fts: Rogers 2 

R EC E N T  (see H O LOCE NE)  

R E EDS PORT QUADRA NG LE 
Geo logy ,  Umpqua R iver area : Ba ldw i n  1 

R EMAN E N T  MAG NET ISM (see G EOMAG N ETISM) 

RES I ST IV I TY MEASUREME N TS 
Pac i fi c  Northwes t: Cantwe l l  1 ,  2; S kehan 2, 3 

RHODODE N DR O N  F ORMATI O N  
C lac kamas County :  Ore B i n  2 7  
Laure l  H i l l -S ti l l  Creek area: B i kermon  
Moun t  Hood area : W ise , W.  S .  5 
Port land area: Tr imb le  
Western Cascades: Gr iggs ,  A .  B . ; Whee ler 3 

RHYO L I TE 
Burns Junct ion-Rome area: E l l ison 
East La ke F i ssure: H i gg i ns 5 
Soda rhyo l i te ,  La ke County: Wa l ker 1 
Trace e l ement  of s i l i c i c  vo l can i c  roc ks: Beeson,  

M .  H .  3 

R ICHMO ND QUADRA N G LE 
C l inopti lo l i te tuff: F isher 2 
Ear l y  Ter tiary deformation: F isher 1 2  

M iocene ign imbr i te :  F isher 8 
Pyrogen i c  m i nera l stabi l i ty ,  John Day Fm . :  

F isher 1 3  
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R I DD LE F ORMATION (see a l so MYRTLE GROUP) 
Ammon i tes from Buch ia zones: Im lay 6 
Dixonv i l l e  quad . :  H ixson 
K lama th Mtns . provi nce: Ba ldw i n  1 6; Ramp 6 
Roseburg qua d . :  Johnson,  W .  R .  

" R IMROC K BASALT" 
Cove Pa l isades S ta te Park: Peterson ,  N .  V .  1 8  

R I N G  BUTTE ANDES I TE 
Ironside M tn .  quad . :  Lowry 

R I TTER QUADRANG LE 
Zeo l i te d i str i bu tion: Mosse l 

R IVERS (see a lso ind iv idua l r i vers) 
Channe ls :  

Entrenched: Peterson , N .  V .  1 8 
Nov iga tion: Bessey , R .  F .  
Roughness of na tura 1 :  Barnes ,  H .  H .  

Scen ic geo logy: Ekma n 
S tream piracy: 

C lackamas R i ver: Howe l l 4 
Da l las-Va lzetz quads . :  Ba l dw i n  2 
Neha l em Ri ver: H owe l l  3 
Pennoyer Creek: Howe l l 3 
Sa lmonberry R iver: Howe l l  3 
Western Oregon streams: Chapman 

ROAD LOG (see GU I D EBOOKS) 

ROC K CRE E K-J O H N  DAY LI N EAME N T  
Sna ke R i ver Canyon: Morrison , R .  F .  2 

ROC KY PO I N T  F ORMATI O N  
Loco I i t ies: 

K lama th province :  Koch , J .  G .  2; Ram p 6 
l ang lo i s quad . :  Lent 
Port Orford-Gold  Beach area : Koch ,  J .  G .  3 
Sea stacks and reefs :  Hun ter , R . E . 
S ixes River area : Boggs 3, 6 

Petro logy , f lysch cong lomera te: Aa l to 2 

ROG U E  F ORMATI O N  
Chem ica l ana lyses , Rogue Gnei ss: Keys 7 
Loco I i t ies: 

Dixonvi l l e quad . :  Champ; H ixson 
Ga l ice quad . :  He lm i ng 
H e l l ga te Canyon:  Ore B i n  32 
Horse Sign Bu tte v ic i n i ty: Ba l dw i n  1 2  
K lama th Mtns . :  Keys 5; Ram p  6 
Lower Rogue R iver: Ba ldw i n  1 5  
Por t Orford-Go ld  Beach area :  Koch , J .  G .  3 
Roseburg quad . :  Johnson , W .  R .  
S isk iyou Mtns . : D ick inson 2 

S tra tigraphy: 
Re la tions w i th Dothan Fm . :  Hotz 3, 4 

S tructure: 
Gravi ty fi e ld :  Keys 2 

ROG U E  FORMATI ON , S truc ture, con ti nued 
Mesozo ic-Cenozoic tec toni sm :  Dott 7 
S tructura l re la tions: U . S .  Geol . Survey 8 

ROGUE R IVER BAS I N  
Chaparra l f lora , postg lac ia l h istory: Det l i ng 
Environm enta l  geo logy, Rogue R i ver Basin Project: 

U . S .  Bur . Rec lama tion 1 
G eo l ogy: 

H e l l ga te Canyon : Nafziger 3; Ore Bi n 32 
Thrust fau l t i ng :  Ba l dw i n  1 5  

M i nera l resources: 
Chromi te :  Ram p 1 
Heavy m inera l s :  U . S .  Geo l . Survey 5 
M i n i ng h istory:  Gamer 2; Nafziger 3; Pei rce 
P lacer m i n i ng :  Ha i nes; Nafz iger 3 
Sand and grave l :  Sch l i c ker 9 

Offshore sediments: 
Chrono logy: Dunca n  2 
Petro logy: B l oomqu ist; U . S .  Geol . Survey 1 7  

Surface wa ter: 
Qua l i ty :  K i tch i ng 
S treamf low records: Young , R .  A .  

" ROME B E DS "  
S tra tigraphy: E l l i son 

R OS EBU D MEMB ER (OF TROWBR I DG E  FORMATI ON) 
Sup l ee- l zee area: D ick inson 

ROS EBURG AREA 
G eo logy: 

Dixonvi l i e quad . :  Champ 
Thrust fau l t ing :  Ba ldw i n  4 ,  5 

Petrogra ph i c  studi es: 
G laucophane- bear ing m etamorph ic  roc ks: 

Toy lor 1 H .  P .  1 ,  2 
Thori um and uran i um in sandstones: Rogers 1 

ROS EBURG QUADRANGLE 
G eo logy: H i c ks; Johnson ,  W. R .  

R OU N D  BUTTE DAM QUADRANGLE  
G eo logy: Hew i tt 

RUCH QUADRA NG L E  
K lama th M tns . Pa leozoic-Triass i c  contact: 

Enge l hardt 

s 
SADDLE BUTTE AR EA 

Lava- tube caves: C i es ie l  

SADDLE  MOU N TAI N QUADRA NG LE 
N ew  Eocene cora l s: B la ke ,  D .  B .  1 

SAD DLE  MOU N TA I N  STATE PAR K 
Geo l ogy,  f ie ld  tr i p: Nafz iger 2 
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SA LEM AREA 
Environmenta l geo l ogy: Sch l i cker 6, 7 
Ground water: Foxworthy 4; H e lm 
Late P l e istocene s tratigraphy: Ba l s ter 3 
O l igocene mar i ne mo l l uscan fauna :  H ic kma n 
Sand and grave l :  G lenn 1 

SAN D A N D  GRAVE L (see a l so GRAVE LS ) 
Annua l production: Co l l i n s ,  R .  P .  1 ,  2, 3; 

F u l kerson 1 ,  2, 3, 6, 7; Gray,  J .  J .  1 ,  2, 3 
Future requ i rements: Sch l i c ker 8 

Bear Creek, Rogue R i ver va l l eys: Sch l i c ker 9 
Geo logy of deposi ts: Sch l i c ker 8 

Appl egate R i ver area: Sch l i cker 1 0  
Bear Creek and Rogue R i ver va l l eys: Sch I i c ker 9 
Northern Wi l lamette Va l l ey: G l enn 1 

H eavy m i nera ls: 
In S ixes R iver: Boggs 2 
Mineralogy of beach  sand: Mc Kay,  R .  H .  

Min ing i ndustry: H i n es 4 
Resources: H i nes 4 

App legate R iver area: S c h l i cker 1 0  
Bear Creek Va l l ey: Sch l i c ker 9 
K lama th, La ke Coun ti es: Pe terson , N .  V .  1 7  
K lama th Mtns . prov ince: Ramp 6 
Northern Wi l lam ette Va l l ey: G lenn 1 
Por t la nd area : Trimb l e  
Rogue R i ver Va l l ey: Sch l i cker 9 
Tua lat i n Va l l ey: Sch l i cker 5 

SAN D  DUN ES 
Age of bogs a nd la kes estima ted: Kum ler 
Geomorpho logy: 

Deposi tiona l environment of anc ient  sed iments: 
B loomquist  

Per iods of dune act ivi ty: U . S .  Geol  Survey 3 
Recent  physica l changes: D icken 
R ise i n  coas t l i ne: Crand e l l  1 ;  Kum ler 
Sh i fti ng of axes of deformation: U . S .  Geo l . 

Survey 3 
G lass sand stud ies; benefi c ia tion: Carter , G. J .  2 
Ground-water resources: 

C la tsop P l a i ns: Frank 1 ,  3; Hampton 1 
Coasta l dune and beach sands: Ham pton 1 
F Iorence area :  Ham pton 1 ,  3 
North of Coos Bay: Brown ,  S .  G .  3; 

Ham pton 1 
Loca l i ties: E kman 

Astoria to The Da l les: Whetten 3 
C la tsop P l a i ns: Fra nk 1 ,  3 
Fort Rack Bas in :  Ham pton 4 
Fossi l La ke: A l l ison , I .  S .  1 
lang lo i s  quad . :  Ph i l l i ps ,  R .  L . 
North of Coos Bay:  Brown,  S .  G .  3 
Oregon coast: Cooper , W .  S .  
Port Orford-Ca pe B lanco areas: U . S .  Geo l . 

S urvey 3 

SANDSTO NE  
Convo l u te lam i na tion: Dott 2 
Depos i t iona l env i ronment: B l oomqu i st 
I n trusives a t  Astor ia : Dodds, R .  K .  1 
S l um p  struc ture: Boggs 5 
Thor i um and uran i um contents: Rogers 

SANDY R IVER MU DS TON E  
Grou nd wa ter , east Por t land  area : Hogenson 3 
Loco I i ti es: 

Co lumbia R i ver Gorge: Ba l dw in  1 0  
Mari on County: Sch l ic ker 6 ,  7 
Por t l and area :  Brow n ,  S .  G .  2; Tr imb l e  

SAN TIAM-Mc K E N Z I E  PASS H I GHWAY 
G eo logy: Tay lor ,  E .  M .  5 

SANTIAM R I VER BAS I N  
Geo logy , western Detro i t  Reservo ir area: 

Pungrassam i 
Grou nd wa ter: He lm  
Surface wa ter , pa tterns o f  runoff: Oster 2 
Vo lcan ic  rock ,  terrestr ia l gamma radia tion: 

Wol l enberg 

SAR D I N E  FORMATI ON 
Foss i l f lora : Pec k 6 
Foss i l po l l en:  Gray , Jane 2 

SAR D I N E  SER I ES 
DefToi t Reservoir area: Pungrassami  
Mc Kenz ie  R iver va l l eyi Jan 
South Umpqua Fa l is region:  Kays 6 
Western Cascades: Griggs , A .  B . ; Pec k 1 ,  2, 4; 

Whee ler 3 

SATSOP F ORMAT ION 
Corre la tions: Howe l l 4 

SAUV I E  I S LA N D  
F i e l d  tr i p: S trong 1 

SAWTOOTH CREE K QUADRA N G LE 
Geo logy: Ba tema n; Beeson , M .  H .  1 

SAWTOOTH R I D G E  
G eo logy: Pa tterson , P .  V .  1 969 

SCA PPOOSE FORMAT I O N  
Corre lat ion , Wes tern Cascades: Pec k 2 ,  4 
Neha lem R i ver bas in :  You ng , L .  L .  4 
N orthwestern Oregon: Snave ly  4 
Por t land area:  Tr imb le  
Yamh i l l  quad . :  Sch l i c ker 2 

SCORIA 
Crater La ke Nat l . Park: Nob l e  2 
Summ i t  Roc k: K l eck 
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SCOTTS BURG QUADRANGLE  
Geolog i c  map: Ba l dw i n  1 

S EA-F LOOR TECTON ICS  
Andesi te magmas ,  or ig i n :  Church 1 ,  2 
Asian-North Amer i ca n  contacts: Danner 5 
Ca pe M endoc ino,  nor th of: McEv i l l y 
Cenozo ic :  Atwa ter 
Conti nenta l  dri ft: G i l l u l y 3; Griggs , G .  B .  4; 

Hayes; Hays; McMa nus 4, 5; Nature 1 ,  2; 
Shor 1 

East  Pac i f ic  R ise: Bostrom; Emi l ia 2; Northrup 3 
Magnetic anoma l i es: Pavoni 
Mant l e-deri ved per idoti tes: Medar i s  1 ,  2 
Mesozo ic-Cenozoic :  Dott 7, 1 0  
North Pac ifi c :  Deh l i nger 6; Mc Kenz ie  
R i ft system : Bostrom 

S EA LEVEL  F LUCTUAT IONS  
Evidence: Hubbs 
Nonseasona l varia tions: Roden 

S E D IME N TARY ROC KS 
Deposi tiona I fea tures: 

Convo lu te lam i na tion :  Dott 2 
Eocene pa leocurren ts: Scott, K .  M . 
S l ump s tru ctures: Boggs 5 
Turbid i tes: Dott 5; Love l l  3; S nave ly 6 

Deposi tiona I processes: 
Cyc l i c :  Dott 5; Love l l  3; Snave ly  6 
De l ta i c :  Dott 4, 9 
Subaqueous grav i ty dynam ics: Dott 3 

S tereonet ana lys i s ,  Um pqua-Tyee contact: G i rard 

S ED IME N TS (see a lso S U BMAR I N E  G E OLOGY) 
Estuary: 

Coos Bay: Cummi ngs l 
Co lumbia R iver , geochem istry: Joh nson , V .  
Co l um bia R i ver transport: Lockett 1 ,  2 
I nd i ca tors of sed iment movem ent: Byrne 1 7; 

Neihe i se l  
Yaqu ina Bay: Ku lm 1 ,  3 ,  5 ,  7 

F luv ia l :  
B l ue  Mtn . region: Thayer 1 0  
Burnt R iver Va l l ey: Pr ice 8 
Co l um bia R iver: Haw kins; Ke l l ey 1 ,  2; Van 

Atta 1 , 2; Whetten 1 , 2,  6 
Lower reservoirs: Hanson , L .  G . 
Sand study by TV: New York Times 
Sand waves: Fu l lam; Whetten 3 

E l k  R i ver: Swanson , F .  J .  
French Pra i r ie  area :  'Pr ice 6 
Lab i sh low land: G lenn 1 
Mo la l la R iver: G l enn 1 
North Wi l lam ette Va l l ey: G lenn 1 ,  2 
Santiam R i ver: G l enn 1 
Sou thwest Oregon coast: B l oomquist  
Um pqua R i ver bas in :  On ions 
Wa l la Wa l la R iver basi n :  Mapes 

S ED IMENTS ,  conti nued 
Lacustr i ne: 

Abert La ke: Droste 
B l ue Mtn . reg ion:  Thayer 1 0  
Burnt R iver Va I ley area : Pr ice 8 
Crater La ke: Ne l son ,  C .  H .  2 
Harney La ke: Droste 
K l amath Fa l l s (AMS) quad . :  Wa l ker 3 
Owyhee Reservoir-Sucker Creek area: 

Ge ldstzer 
S i l ver La ke: Droste 
Summer La ke Va l l ey: Dona th 2; Droste 

Petro logy: 
Auth igenic si l i ca tes in Spencer Fm . :  E n l ows 
C lay m i nera l s ,  deser t la kes: Dros te 
C lay m i nera l s ,  Tyee Fm . :  Cumm i ngs 2 
Depas i t iona I env i ronment, sou th ern coast: 

B l oomqu i st 
Pebb le  s ize and com pos i tion: Boggs 4 
P le i s tocene , C urry Coun ty: U . S .  Geo l . 

Survey 1 6  
Sources , Pac i fi c  Coast Bas i ns :  Anderson , 

H .  W .  

S E I SMIC MEASUREME NTS (see a l so EARTH QUAKES , 
S U BMAR I N E  G EO LOGY) 

Basi n-Range b loc k fau l ti ng :  Dona th 2 
B lue Mtns . Observa tory: Leich l i ter 
Bur ied channe l s  off Co l umbia R i ver: Berg 6 
Cascade Mtns . :  Church 1 2  
Coast Range: Berg 7, 1 2; Trem b ly  
Co l um bia P l a teau: H i l l ,  D . P . ;  U . S .  Geo l . 

Survey 1 8  
Co lumbia R i ver sonar ref lection: L ister 
Continenta l she l f: Ba l es: Mackay; U . S .  Geo l . 

Survey 2 
Conti nen ta l  terrace: Shor; Tobi n 
Deep crusta l :  Ch i bur is  2, 3; Deh l i nger 9 
Depoe Bay: Tremb ly  
N ewpor t-offshore: Wh i tcomb 2 
Yaqu ina Bay: Wh i tcom b  1 

S E LMA QUADRAN G LE 
Ga l ice  Fm . ,  Babyfaot Lake area :  Wise,  J .  P .  
Joseph i ne  per idoti te sheet: Ramer 

S E N ECA QUADRA NG LE 
Lower J urass ic  ammoni tes: Im lay 5 

S ER PE NT I N I TE (see a lso PER I DOTITE ) 
Appl ega te Group: H ei nr i ch 
Em placemen t: Co leman 1 
K lama th Mtns . :  Enge l hard t 
Low- tem pera ture deve lopment: Barnes ,  I van  
Map of  d istr ibution: Brooks 6 
Ocea n r i nd fragments i n  eugeosync l i nes: Dietz 

S EV E N  DEVI LS MOU N TA I NS 
G eo logy,  Sna ke R iver a rea : Va l l i er 1 ,  2, 3 
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S EVEN DEV I LS VOLCAN ICS  
Oxbow on Snake R iver: S tearns 5 
Perm ian  pa leotectoni cs: Ketner 
S no ke Ri ver oreo : Morr ison , R .  F .  

SHAW M EMBER (S NOWSH OE  FORMATIO N )  
Sup lee- l zee area: D icki nson 5 , 7 

SH ERMAN COU N TY 
Archaeo logy , John Day Dom area: Co le  
Envi ronmenta l geo logy,  Co lum bia R i ver wa terfron t: 

Meyers 
Geo logy: 

Deschu tes-Uma ti l la p lateau :  Newcom b 1 0  
Dufur quad . :  Waters 5 
John  Day damsi te: Ne lson ,  P . ;  Ke l ly ,  W .  L .  
Soi I survey: Mayers 
The Da l l es-Uma ti l la sync l i ne: Newcomb 8, 9 

Ground water , Deschu tes R i ver bas in :  Oreg . S t .  
Water Res . B d  7 

M i nera l resources: 
Aggrega te and roc k s i tes: O lcott 
Jasper: Ga l i  

SH OR EL I N E  (see COASTA L  AREA) 

SH UMURA Y RANCH BASALT 
Owyh ee reg ion: K i tt l eman 3 ,  4 

S H U TLER FORMATI ON 
Da l l es-Umati l la sync l i ne: N ewcomb 8 
Sherman County soi I survey: Mayers 
Umati l la River bas i n: Hogenson 2 

S I LE TZ R IVER VO LCAN ICS 
Loca l i ties: S nave ly  1 4  

A l bany-Newport area : Brom ery 4 
Al sea R iver bas in :  Young , L .  L .  5 
Cen tra l -western Oregon: McWi l l iams 
Coast Range: Ba lster 1 ;  S nave ly  6 ,  7 
Da l las,  Va l setz quads . :  Ba l dw i n  6 
Newport a rea: Snave ly  1 1  
Northwestern Oregon: Snave l y  4 
Ocean ic  extension of coasta l vo lcani cs: Em i l ia 3 
Sadd l eback  area : Mac leod 2 

Petrograph ic  studi es: 
Com posit iona l var ia tions: Snave ly  7 
Tho l ei i ti c  ond a l ka l ic basa l ts :  S nave l y  8 

S tra tigraphy: 
Sub I i ttora I to neri t ic  deposi t ion: Thoms 2 
Western Oregon: Snave ly  3, 1 4  

S I L ICA ( I N DUSTR IA L) 
Geology of deposi ts: Ram p  8 
Occurrences: Car ter 1 ;  Ram p 6 ,  8 
Resources: Ram p 8 

S I LVER (see a l so GO LD) 
Annua l production: Col l i ns ,  R .  P .  1 ,  2, 3 , ;  

F u l kerson 1 ,  2 ,  3 ,  6 ,  7; Gray,  J .  J .  1 

S I LVER ,  cont inued 
Occurrences: 

Ba ker County, E l khorn R i dge: Derksen 
Oregon K i ng m ine: Li bbey 1 ,  2; Oja la  1 

Resources: U . S .  Bur . M ines 
Eva l ua tion of reserves: Everett, F .  D .  

S I LVER PEA K M I N I NG AREA 
Dotha n-Rogue con foc t: Hotz 4 

S I LVER S TAR GRA N O D I OR I TE 
G eo logy: Trimb l e  

S I LV I ES M EMBER (S NOWS H O E  F ORMATI ON ) 
Sup lee- lzee area :  D ic kinson 5 , 7 

S I S K I YOU MOU NTAI NS (see a lso K LAMATH 
MOU N TAI NS) 

Corre la t ion of Crefoceous format ions: Popenoe 
Crefoceous pe lecypods of genus Pinna: Packard 2 
Ju rassic geosync l i na l  andesi t ic vo lcan i sm :  

D i ck inson 2 
M esozoi c  orogenesis and sedimentation:  Koch , 

J .  G .  
Pearse Peak Dior i te: Ka iser 

S I T KUM QUADRAN G LE 
Geo logy: Fai rch i ld; Magoon; Tr igger 

Fairv i ew-M c K i n l ey area : Ne l son , E .  B .  

S IXES R IVER 
Go ld  d istr i bu tion: Boggs 2, 5 
H eavy m inera l  d is tr i bution: Boggs 3; U . S .  G eo l . 

Survey 5 
Pebb l e  coun ts ,  sed imentary petro logy: Boggs 4 

S KAMA N IA VO LCA N IC SER I E S  
G eo l ogy: Tr imb le  

SLED S PR I NGS QUADRANG LE 
Wa l lowa Mtn . up l i ft: Taubenec k 7 

SMI TH ROC KS S TATE PAR K 
G eo logy: Bar tho lomay 2 

S NAKE R I VER BAS I N  
Cenozo ic  tectonics: Ham i l ton 2 ,  3 
G eo logy: 

La ke Owyhee Sta te Park: Corcoran 3 
Owyhee Up la nd province: Corcoran 9 

Ground wa ter , effec t of dra i n  w e l l s  on qua l i ty: 
Abegg len  

M i tche l l Bu tte quad . :  Corcoran 2 
Petro l eum geo logy , western S no ke R iver bas in : 

N ew ton 8 
Surface wa te r: 

F loads Dec . 1 964 , Jan . 1 965: Waananen 1 ,  2 
I ndex of records to Oc t .  1 967: E i senhu th 4 
Qua l i ty ,  1 96 1 :  U . S .  Geo l . Survey 20 
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S NAKE  R IVER CANYO N 
Copper depos i ts : Va l l i er 1 ,  3 
Eng i neer i ng geo logy ,  H e l l s Ca nyon hydroe l ec tr ic  

pro ject: Schna i b l e  
Geo logy: Brooks 5,  8 ,  l l ; Morri son , R .  F .  1 ,  2 ,  

3 ;  S tearns 1 ,  2, 3, 4, 5; Va l l i er 1 ,  2 ,  3 ,  4 ,  
5 ,  6 ;  Wagner , N .  S .  2 

S NOW PEAK QUADRA N G l E  
O l i gocene angiosperms: K l uck ing 

S N OWS H O E  FORMA li O N  
Jurass ic  ammon i tes: Im lay  1 ,  5 
Sup lee- l zee area: Dicki nson 7 

SOAPS TO N E  (see TA lC) 

SOD IUM 
Resources: Mason , R .  S .  25; New ton 26 

S O i lS 
Ana lyse s: 

Ac id forest soi l s: Knox 
Humic-ac id  type organ i cs: Trost 
Neu tron act ivation ana lys i s :  Borchard t  2 
Pum ice  Deser t ,  Cra ter la ke: Horn , E .  M .  
Pum ice  soi l s :  Youngberg 
S l i ck  spot soi l s :  lew is ,  G .  C .  

Engineering: 
C lays from vo l can ic  roc ks: Pope 
Embankm ent  fa i l ure: Be l l  
Geo log i c  hazards: Sch l i c ker 5 ,  6 
H e l l s Canyon hydroe l ec tr ic  project :  Schna i b l e  
N eskow i n  to T i l lamook: Oreg. S t. H i ghway D i v .  

Paper-m i l l  struc ture su pports: K lahn,  E .  J .  
Geomorpho logy: 

Coast Range: Parsons , R .  B .  1 
La ke Oswego area :  Parsons , R .  B .  2 

Mi nera logy: 
Mazama pum ice ,  soi l genesis: Ch ichester; 

Tidba l l  
S i l ica te c lays: S i ng l eton 

U n i ts: 
Sherma n County survey: Mayers 
Wi l lamette Va l l ey: Ba lster 2 ,  3; Bea tti e 

Dayton horizons: Parsons 3 
. 

Yam hi I I  Coun ty: U . S .  Soi l Conserv . Serv . 

S PAR TA QUADRANG LE 
Geo logy: Prostka 1 ,  2 
Metamorph ism: Taubenec k 6 
Perm ian and Tr iass ic  foss i l s :  Bostw i ck  1 
Petrography, Cornucopia stock: Taubeneck 1 1  

S PECTROGRAPH I C  ANAlYS IS  (see ANALYSES )  

S P E LEOLOGY 
Archaeology , For t  Roc k cave: S trong 5 

S PE LE O LOGY, con ti nued 
la va- tube caves: 

G eo logy and morpho logy: Gree l ey 1 ,  2 
lavac i c l e  Cave: Ore B i n  28 
Sadd l e  Butte area:  C iesie l  
S pat ter cone p i ts : N ie land 

SPENCER F ORMATI ON 
B iostra tigraphy: Bird 
Geo logy and eng i neeri ng charac ter ist ics: 

Tua lat in  Va l l ey region: Sch l i cker 5 
loca l i ti es: 

Centra l-western Oregon: McWi l l iams 
Da l las-Va lsetz quads . :  Ba ldwin  6 
Nor thwestern Oregon: Snave ly  4 
Tua la ti n  Va l l ey: Sch l i c ker 5 
Western Cascades: Pec k 2, 4 
Western Oregon: Snave ly 1 4  
Yamh i l l  quad . :  Sch l ic ker 2 

Petrography ,  au th igeni c s i l ica tes: En lows 

SPOKA N E  F LOO D (see M I SSOU LA F LOOD)  

S PRAY QUA DRA NG LE  
G eo logy: 

Ear l y  Ter tiary deformation : F i sh er 1 2  
Miocene ign imbr i te layer: F i sher 8 
P i c ture Gorge Bosa I t: L inds l ey 
Pyrogen i c  m inera l  stabi l i ty: F ish er 1 3  

S PR I NG WATER FORMATI O N  
Port land area :  Tr imb le  

S PR I NGS 
F l u ids i n  a l pi ne- type u l tramafi cs: Barnes , I .  
Moun t  J efferson Pr im i ti ve Area : Wa l ker 5 

S QUAW BAS I N  
Coa l  deposi ts: Way land 

S QUAW CREEK F ORMA T I O N  
Freezeou t Mtn . a r ea :  McMurray 
Ha rper area : Weeden 

STAN DAR D M I N E  
Ore treatment ,  copper a nd coba l t: H i l l  

S TATE GEOLOG I S T  
Appointment, R .  E .  Corcoran :  Dunn; Ore B i n  50 
Do l e ,  Ho l l i s M . ,  to m i n  era Is pos t: Ore Bin 49; 

Wansbrough 

S TAYTON LAVAS 
Western Cascades: Griggs ,  A .  B .  

S TAYTO N QUA DRAN G lE 
Sa nd and grave l :  G l enn 1 
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STEENS BASA LT 
Abso l u te dati ng , fossi I mamma Is: Evernden 2 
Age and corre la tion: Avent 6; Wa l ker 1 1  
Geoch em istry: Gunn , B .  M .  
Geomagnetism: Larson 2; Watki ns 1 ,  7, 8 ,  9; 

Wi lson , R .  L .  1 ,  2 
Loco l i  ties : 

Bas i n  and Range provi nce: Wa I ker 1 7  
Har t  Mtn . Nat I .  Ante l ope Refuge: Wa l ker 1 1  
P l ush area: Larson 1 
Pueb lo M tns . :  Rowe 

Ori g in :  Avent  5 
Stra tigraphic re lati onsh i ps: Avent  1 ,  4 

STEENS MOU N TAI N 
Geoch em istry of basa l ts: Gunn , B .  M .  
G eo logy: Avent 2 ,  6; Wa l ker 2 ,  4 ,  1 7  
Geomagnetism: Ba ks i ;  Larson 3; Wa tkins 1 ,  7, 8 ,  

9 ,  1 1 ,  1 6 ,  1 7, 1 8; Wi lson,  R .  L .  1 ,  2 

STEEI'-JS  MOU NTAI N VOLCAN IC SER I ES 
Geochemis try: Gunn, B. M .  

STEENS-PU EB LO MOU NTAI NS  
G eo logy: Avent 1 ,  2 ,  3,  4 ,  5 

STEREONET  ANA LYS I S  
Um pqua-Tyee contact :  G i rard 

ST I N K I N G  WATER BAS I N  
Geo logy: G regory , C .  D .  
Miocene pol l en: Mart in , P .  S .  

S TOC KS (see I N TRUS I ONS)  

STONE (see a lso L IMES TO N E ,  TUFFS)  
Annua I production: Co l l i ns ,  R .  P .  1 ,  2 ,  3; 

F u l kerson 1 ,  2, 3, 6, 7; Gray,  J .  J .  1 ,  3 
Bu i ld ing materia ls :  

House tha t m i nera l s  made: Mason , R .  S .  4 
L loyd Center co l l ec tion: Mason,  R .  S .  1 6  
Wa l i s of Port land: Mason , R .  S .  1 5  

Crushed stone: 
K lama th, Lake Counti es: Peterson , N .  V .  1 7  
K lama th Mtns . prov ince: Ramp 6 
Produc tion and resources: Mason ,  R .  S .  26 

J etty roc k ,  western Oregon: S nave l y  1 4  
Limestone: Mason , R .  S .  26 
Bui ldi ng stone: Mason,  R .  S .  26 

Da l las-Va lsetz quads . :  Ba ldw i n  6 
Deschu tes-Uma ti l la p la teau :  Newcom b 1 0  
Jones marb l e  deposi t: Ram p  2 
La ke County: Peterson , N .  V .  1 7  
Port land a rea : Tr imb l e  
Saw tooth Teeth quad . :  Ba tema n 

Sandstone: Mason , R .  S .  26 
Traproc k (road roc k): Bow les 

Deschu tes-Uma ti l la p la teau :  Newcomb 1 0 
Joseph U p land: Newcomb  1 1  

S TO N E ,  Traproc k, conti nued 
Mid-Co lumbia quarry s i tes: O lcott 
Western Oregon: Snave ly 1 4  

S TRAWBERRY MOU NTA I N  
G eo logy: 

John Day coun try: Thayer 1 2  
La te Ter tia ry s i l i c i c  vo l can ism : Thayer 3 

Petrograph i c  studi es , ca l c i c  volcani c rocks: 
Gottfr i ed 

STRAWB.ERRY VOLCA N I C S  
Loco I i ti es: 

Ca nyon C i ty quad . :  Thayer 3 
John Day coun try: Thayer 1 2  
Pra i r i e  C i ty quad . :  Thayer 8 

Nomenc lature , Columbia R iver Group: Thayer 5 
Tectonism , Co l umbia R iver Group: Newcomb 1 3  

S TR EAM SED IMENT  SAMPLES 
H eavy m i nera l s ,  sou thwestern Oregon: Bowen 3 
Mercury di spersi on: Trost 
N i cke l - bear ing s tream sed iments: Ore B i n  53 

S TR O N TI UM 
I n  crysta l l i ne rocks: H opson,  C .  A .  1 

S TRUC TURA L GEOLOG Y (see a lso FAU LTS AN D 
F O L D I NG) 

A l ignm en ts: 
Rock Creek-John Day: Morr i son , R .  F .  2 
S teens- H e l l s  Canyon: Morr ison ,  R .  F .  2 
Wa l lowa-O lym pi c :  Morri son , R .  F .  2 

Doma l or l i nea r up l i fts: 
Con tro ls  on bar i te m i nera l i za tion: Dunham 
Post-C larno up l i fts: Rogers 2 

G rabens: 
A l vord: Wa l ker 1 7  
Cat low Va l l ey: Wa l ker 1 7  
G ua no Va l l ey: Wa l ker 1 7  
K lamath : Wa l ker 1 7  
Pueb lo  Va l l ey:  Car l ton 
S i l ver La ke: l keagwaun i  
Summer La ke: l keagwaun i ;  Wa l ker 1 7  
Summ i t  Pra i r ie :  Thayer 8 
Warner Vo l l ey: Wa l ker 1 1 ,  1 7  

Loca l i ti es: Wa l ker 1 6  
B l ue Mtn . reg ion: Thayer 1 0  
Cape Sebast ian-Crook Poi n t  a rea:  Howard , 

J .  K .  1 I 2 
Cav iness quod . :  Wo l ff 1 ,  2 
Channe l s: B ird 
Coast Range: D ie tz 
Co lumbia P la teau :  Bond 
Hart Mtn . Na t l . Ante lope Refuge :  Wa l ker 1 1  
H i gh Cascades: Whee ler ,  H .  E .  4 
lmp l i  ca tion of pa leomagnetism , northeastern 

Oregon: Wa tkins 5 
K lama th Mtns . :  I rw i n  1 
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S TRUCTURAl G E O lOGY, loca l i ti es ,  conti nued 
lang lois  quad . :. lent 
la te Jurass i c  unconform i ty :  Dott 8 
May Creek Sch i s t  be l t: Kays 7 
Mesozo ic-Cenozoic tec ton ism :  Dott 7 
P l ush area: larson I 
Por t Orford sh ear zone: Dott I 
Pueb lo M tns . :  Aven t I ;  Rowe 
Roseburg quad . :  Johnson ,  W .  R .  
S l um p struc ture , Cretaceous(? ) sa ndstones: 

Boggs 5 
South Fork Joh n Day River :  Howe l l  7 
S nake R iver Canyon : Va l l i er I , 3 
Sup l ee area : Perra u l t  I 
Sup l ee- l zee area :  D icki nson 7 
Submar i ne: Deh l i nger 6 
Th e Da l l es area: Newcomb  1 2  
Thrust contact ,  Col ebrooke Sch i s t  over Myrt le  

Group: Ba i ley 2 
Trou t Creek M tns . :  Car l ton 
Tua lat in Va l l ey: Sch l i c ker 5 
Tyee cuesta scarp: Trigger 
Western Cascades: Whee ler ,  H .  E .  4 
Wh i te Sa lmon quad . :  N ewcomb 5 

Sea s tac ks a nd reefs: Hunter , R .  E .  
S tereonet  a na lys i s ,  Umpqua-Tyee contac t: G i rard 
Tec ton i c  rotat ion , Co lum bia Arc : Taubeneck 1 2 , 

I 3; Watkins I 4 
Wa l lowa M tn .  u p l i ft: Taubenec k 7 
Wi ndgaps, Neha I em River: Howe l l  

SUBMAR I N E  GE OlOGY (see a l so S EA- F lO OR 
TECTON ICS)  

Astoria Ca nyon:  Byrne 2, 3,  6 ;  Car l son I ,  2 ,  3 ;  
Duncan 2, 3; Ne lson , C .  H .  5,  6; Osterberg; 
Russe I I ,  K . l. I , 2 

Astoria Fan: Byrne 3; Duncan 2; McManus 2, 3; 
N e lson , C .  H .  4, 5,  6; Shor I 
C lay m i nera l orig i n :  Russe l l ,  K .  l .  2 
Deep-sea grave l :  Griggs,  G .  B .  5 
Deposi t ion: N e lson , C .  H .  4, 5 
Geomorpho logy: Griggs , G .  B .  4, 6 
Mazama ash : Ne l son , C .  H .  3 
M i ssou la f lood depos i ts: Bretz 
Rad ioac tive fa l l ou t par ti c l es: Gross 5 
Sediments: Car l son 3, 4; Duncan  3; McMa nus I ;  

N e lson , C .  H .  5 
Bottom fea tures: McMa nus 2, 3, 5, 6 

Cobb Seamount: McManus 5, 6; Shor I , 2 
G eo logy : Mue l l er 
lega l j ur isd i c tion :  Mue l ler 

Coqu i l i e  Ba nk: Byrne 6 
H eceta Bank: Byrne 2, 9, 1 3; McManus 2; 

Ma loney 4; Shor 1 , 2 
Tert iary foram i n i fera : Fow l er I 

N ewpor t  Seakno l l :  Jarma n ,  G .  D .  
S i l tcoos Ba nk: Ma loney 4 
S tonewa l l  Ban k: Byrne 2, 9, 1 3 , 1 6; McManus 

2; Ma loney 4; Wh i tcomb  2 
Tertiary foram in i fera : Fow l er I 

SU BMAR I N E  GEOlOGY, con tinued 
Cascadia Abyssa l P la i n :  Byrne 3; Du nca n  2 ,  4, 6 

Biogen i c  e lements i n  surface sed imen ts: Enbysk 
B io l i tho l ogy of sed iments: Nayudu 3 
Bottom sed iment types: McManus I 
Geomorpho logy: Griggs , G .  B .  4, 6 
Pa leoc l imat ic  condi tions: Duncan I 
P le i stocene foram in i fera l trends: Fow l er 2 
Seaf loor mecha n ics: Mc Evi l l y 
S ed imenta ti on: Gr iggs , G .  B .  I , 3; Horn,  

D .  R . ;  Ku lm , l .  D .  2,  6 
Se ism ic refraction studi es: Shor I ,  2 

Cascadia deep-sea channe l :  Gr iggs , G .  B .  I ,  
3 ,  4,  5,  6; Ku lm , l .  D .  2 ,  4 ,  6 ;  McManus 2 

Cont inenta l  marg i n: Bra i s l i n; Ku lm , l .  D .  8 
Deformat ion :  Pa lmer,  l .  A .  
M io-P i iocene forma tions: Ba l dw i n  2 
Off sou thern Oregon Coast: Ba les; U . S .  Geo l . 

Survey 22 
Sedim entary rocks: Ku lm, L. D. 8; Ma loney 2, 3 
S i l e tz Ri ver Vo l ca n ics :  S nave ly  8 
Tem pera ture measurements :  Mesecar 
Tertiary bas i n :  Byrne 9 
U p l i ft of: Byrne 1 6  
Vo lcan ic s ,  extens ion from coast: Emi l ia 3 

Conti nenta l  terrace geomorpho l ogy: 
Centra l coast: Byrne 2; Ma l oney 3 ,  4 
Effect  of East Pac i fi c  R ise: Byrne 1 8  
Northern coast: Byrne 3 
Sou th of Coos Bay: Byrne 6 ,  7 

Forami ni fera stud ies :  Boettcher I ,  2; Fow l er I ,  
2 ,  3 ,  4 ,  5; Jarma n ,  G .  D .  

Gravi ty su rveys: 
Maps: Berg 9; Deh l inger 7, 8 
Newport area : R i nehart , W .  A .  I ,  2 

I nfrared a nd radar imagery: Snave ly 9 
Magnetic surveys: 

Anoma ly  off sou thern Oregon :  U . S .  Geo l . 
Survey 22 

J ua n  de Fuca-Gorda R idge: Peter 
Newport area : Em i l ia  I 
Pac i fic  N or thwest coast: Berg 1 0; Em i l ia 2; 

Pavon i ;  Ra ff 
M inera l resources: 

Con ti nenta I terrace:  
Go ld  d i s tr ibu ti on :  C l i fton 2 
Heavy m i nera ls : C l i fton 2; Ku l m ,  l .  D .  

8 ,  9 ,  1 0; U . S .  Geol . Survey 22 
P lacer deposi ts: Ku lm , l .  D .  8, 9, 1 0  
Rogue Ri ver mouth: Chambers I ,  2; U . S .  

Geo l . Survey 9 
Exp lora tion: Do le  7 
Ma nga nese nodu l e  assay: Ca ldwe l l  
Neg lected m i n i ng fronti er :  Byrne I 0 

Ocean curren t  observa tions: Burt,  W .  V .  
Oregon Sta te U n ivers i ty: 

Gra v i ty measurements: Couch 2 
Oceanography a t: OSU Dept .  Ocea nography 
Research progress: Ku l m ,  S .  
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S U BMAR I N E G E O LOGY, continued 
Sediments: 

B iogenic e l em ents: Enbysk; Harmon; Nayudu 3 
Carbona te: Gross 3 
Ch rono logy , P l e istocene-H o l ocene: Dunca n 

1 ,  2, 4; Griggs, G .  B .  2, 3 ,  6 

Chrono l ogy,  vo lca n ic ash : Hays 
C l imatic i nd ica tors: Fow l er 5; Griggs, G .  B .  

7; Nayudu 2 
Conti nenta l  sh e l f: Bushne l l ; Byrne 1 2; Gross 

6; Horn,  D .  R . ;  R unge; S la ba ugh 
Ho locene, sou thern Oregon:  Spiga i  
Mazama Ash: Du nca n 5 ;  Griggs, G .  B .  6; 

N elson, C. H .  3; Royse 
M i nera logy and geoch em istry: W h i te ,  S .  M .  

1 ,  2 
Rad i oactive: Gross 1 ,  2, 4, 5, 6 
Rates of accumu lotion: Car lson 1 ;  U . S .  Geol . 

S urvey 1 7  
Texture I trends: Byrne 1 4, 1 5  
Textures and stru c tures: Roush ; U . S .  G eo l . 

Survey 1 9  
Turbidi te: Horn,  D .  R .  
Vo lcanic ash chrono logy: Hays 

Seism ic surveys: 
Buri ed cha nne ls  off Columbia Ri ver: Berg , 

J .  W .  6 
Continenta l  sh e l f  profi .l es: Ba l es; Mac kay; 

U . S .  Geol . Survey 22 
Conti nen ta l  terrace: Shor; Tobi n 
Gorda Ridge: H e i nr i chs 2; Northrop 1 ,  2 
N ew por t, offshore: Wh i tcomb 2 

S true tura I fea tures: 
B lanco fracture zone: Bostrom; Deh l i nger 6; 

Duncan 1 ,  2, 3, 4, 5, 6; Griggs, G .  B .  
4 ,  6; Mc Evi l l y; M cManus 2 ,  4 ,  5 ,  6; 
Peter; Shor 1 ;  Tobin  
Earthqua kes: Couch 5 

Gordo R idge: Bostrom: Deh l i nger 6; Duncan 
1 ,  2, 6; Hedge 3; Heinr ichs 2; Kay, R . ;  
McEvi l l y; McMa nus 5; Na ture 2; Northrop 3; 
Peter; Shor 1 ;  S l eep 
Free-a ir anoma l i es: Deh l i nger 8 
Seaqua ke swarms: Northrop 1 ,  2; Sykes 

J uan de Fuca R idge: Deh l i nger 5, 6; Dunca n 
1 ,  2; Hedge; Kay, R .; Lister 2; Na ture 2; 
Peter; Shor 1 ;  Sykes 

Tufts Abyssa l P la i n: Deh l i n ger 5, 6; Gr iggs , G .  
B .  3 ,  4; Horn , D .  R . ; Ku l m ,  L .  D .  4; Nayudu 
3; Shor 1 

S U C KER C R E E K  AREA 
Fossi I p lants: 

Description and revision: Graham 1 ,  2, 3 
Po l l en a nd spore f lora : Taggart 

G eo l ogy: Corcoran 3; G e l dstzer; K i tt lema n 2 

S U C K ER C R E E K  F ORMATI O N  
Cavansi te: Sta p l es 8 ,  1 0  

SUC KER CREEK F ORMA TJ O N ,  con tinued 
Fossi l f lora , descr iption and revision: Graham 

1 ,  2, 3 
Fossi I vertebrates: 

La te Tertiary Cha l i coth eres: S kinner ,  M .  F .  
Miocene mamma ls:  Shotwe l l  9 

Loca l i ties: 
La ke Owyhee State Park: Corcora n 3 
M i tche l l  Bu tte q uad . :  Corcoran 2 
Owyh ee Reservoir area : K i tt lema n 2, 3, 4 
Owyh ee R eservoir-Suc ker Creek region: 

G e l dstzer 
Wester n S no ke R iver bas i n :  N ew ton 8 

Petrogra phy,  flow layering in s i l i c i c  Iovas: 
Benson 3 

S UMME R LA KE AREA 
Absol u te do ting: 

Ash Ioyer , fossi I i nvertebrotes: Bu ck I ey 1 
Pum ice:  A l l ison , I .  S .  2 

S UMM I T  R O C K  
M i n era logy , cav i ty m i nera ls: K l ec k 

SUMPTER QUADRA N G LE 
Geo logy, E l khorn R idge: Derksen 
Ground wa ter , Boker Vo I l ey: Lystrom 2 
Permian a nd Tr iass ic  roc ks ,  fossi I fusu l i n ids ,  

cri noids: Bos tw i c k  1 
Perm ia n gastropod Om pho lotrochus: Yochel son 

S U PLEE F OR MATI ON 
Lower J urass ic  a mm on i tes: I m lay 5 

S U PLEE- I Z E E  AREA 
Devon ian ou tcrops: 

Pre- Tertiary i n l i er:  K l ew eno 1 ,  2 
R eef com p l exes: Do nner 3 

Fossi l i nvertebrates: Wo l ters 
Late J urossic ommoni tes: lm loy 1 
Perm ian fusu l i n i ds: Bostw i c k  3; S ki nner , J. W. 

G eo l ogy: Di c ki nson 5, 6, 7; Vigross 
Petrograph i c  studies: Dicki nson 7 

Geosync l i na l  a ndesi ti c volcanism: Dicki nson 2 
J urass ic  o ndesi ti c strata: Dicki nson 4 
Metasoma tic quartz keratophyre: Dic kinson 1 
Preh ni te- pum pe l ly i te metagraywacke fac i es: 

Hash imoto ,  M .  
Pre- Tertiary roc ks , b i b l i ography: Steere 3 

S tra ti graphy: Dicki nson 7 
Mesozoic history :  D i c ki nson 5 
Pre-Cenozoic h istory: D i c kinson 6 

Structure: D i c k i nson 6, 7; Perra u l t  1 

SU RFAC E WATER 
Areas: 

Appl egate R i ver: Harr i s ,  D. D .  3 
Co l um bia R iver:  

Com puta ti on of f low a t  mou th: Orem 
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SURFACE WATER ,  Areas, Co lumbia R iver,  cont inued 
F l oods Dec . 1 964, Jon . 1 965: Dempster; 

Woo nonen 1 ,  2 
H i stor ica l s treamflow data :  Orem 2 
I ndex of records: E i senhu th 1 ,  5 
M u l t i p l e  use of wa ter: Bessey 
Qua l i ty for irr iga tion: U . S .  G eo l . Survey 2 1  
Qua l i ty i n  lower basi n :  Ph i l l i ps ,  K .  N .  3; 

Santos; U • S .  Geol . Survey 20 
Hood Bas in :  Oreg . S t .  Wa ter Res . Bd . 1 
John  Day R i ver bas in :  Oreg . S t . Water Res . 

Bd . 2 
K lama th La ke: Hubbard 
K lamath R iver basin :  Ph i l l i ps ,  K .  N .  3 
Mo l heur La ke Bas in :  Carnahan ,  H .  E . ;  Oreg . 

S t .  Water Res . Bd . 8, 1 1  
Mo lheur R iver bas in :  Oreg . S t .  Water R es .  Bd . 

1 1  
Mc Kenz ie  R iver bas i n: Co l bert 
Metropo l i ta n  areas: Schneider 
Owyh ee River basin :  Oreg . S t .  Wa ter Res . 

Bd . 1 1  
Pac if ic  S lope basi ns: 

I ndex of records: Eisenhuth 1 ,  5 
Qua l i ty :  U . S .  Geo l . Survey 20 

Powder R iver bas in :  Oreg . S t .  Water Res . 
Bd . 9 

Rogue R iver basin :  Harr i s ,  D .  D .  2; Ph i l l i ps ,  
K .  N .  3 

S ius low R iver bas in :  Co l bert 2 
S no ke R i ver basi n :  Oreg . S t . Wa ter Res .  Bd . 

1 1 ; Phi l l i ps ,  K .  N .  3 
Chem ica l qua l i ty: La i rd 
F loads Dec . 1 964 , Jan . 1 965: Woo no nen 

1 ,  2 
I ndex of records: Eisenhuth 2, 4 
Qua l i ty: U . S .  G eo l . Survey 20, 2 1  

South Coast basi n :  Oreg . St . Wa ter Res .  Bd . 4 
Sou theast Oregon , i ndex of records: E i senhuth 3 
Umat i l la dra inage basi n :  Oreg . St . Wa ter Res . 

Bd . 1 0  
Umpqua R iver bas in: Ph i l l i ps ,  K .  N .  3 

Chem ica l qua l i ty: Curtiss 
W i l lamette Bas in ,  comprehensive study : 

W i  l lamette Bas in  Task Force 
W i l lame tte R i ver: Oreg . S t .  Wa ter Res . Bd . 

5, 6; Ph i l l i ps ,  K .  N .  3 
F loods Dec . 1 964, Jan . 1 965: Waa na nen 

1 ,  2 
Pa tterns of runoff: Oster 2 
Qua l i ty for i rr i ga tion: U . S .  Geo l . Survey 2 1  
T ida l reach , Por t land:  Dempster 
Trave l  ra tes: Harr i s ,  D .  D .  
Waterpower w i thdrawa ls :  N ea l ,  D .  W .  2 

W i lson R iver bas in :  Nea l ,  D .  W .  I 
I ndex of records: E isenhuth I ,  2, 3, 4, 5 
Po l l u t ion: 

C l i nopti lo l i te in con tro l :  Mercer 
Rogue R i ver po l l u tion: K i tch i ng 

SURFAC E WATER , conti nued 
Power resources: 

A l sea R iver basi n: Young , L .  L .  5 
N eha l em R iver bas i n: Young , L .  L .  4 
S na ke Ri ver bas i n: Young , L .  L .  2 
Trask R iver bas i n :  Young , L .  L .  3 

Qua l i ty: Ph i l l i ps ,  K .  N .  I , 3 
For irr iga tion : Love; U . S .  Geo l .  Survey 2 1  

R eservo ir storage ca pac i ty: Marti n  
Resources, genera l :  Ph i l l ips,  K .  N .  I ,  3; 

Weissenborn 5 
S treamf low data :  Lys trom 3 
T em pero lure do to : 

Lower Co lum bia R iver :  Moore ,  A . M .  3 
S treams: Moore ,  A .  M .  I ,  2 

S U TH E R L I N QUADRAN G LE 
Geo logy: Lawrence; Payton 

SVEN S E N  QUADRA N G L E  
Age of "Columbia R iver Basa l ts " :  Dodds , R .  K .  4 
Geo logy: Dodds,  R .  K .  I 

SWE E T  HOME PETR I F I E D  F OREST 
Foss i l  woods, H o l l ey area :  Gregory , I .  I 

SYNC L I NES  (see FOLD I NG)  

T 
TA LC A N D  SOAPS TO N E  

Annua l production: Col l i ns ,  R .  P .  I ,  2 ,  3; 
F u l kerson I , 2, 3, 6, 7; Gray, J .  J .  I ,  2, 3 

TARH E E L  FORMA TI O N  
Coos Bay area: Armentrout 

TEANAWAY BASALT 
Centra l-:-western Oregon: McWi l l iams 

TECTO N ICS (see a l so C O N TI N E NTAL DR I F T, 
FAU LTS , F O LD I NG ,  S EA-F LO OR TECTON ICS , 
S lRUCTURAL G E O LOGY) 

A l pi ne u l tramafic roc ks: 
Low-tem pera ture reac tion zones: Co l eman I 
Ma nt l e-der ived per idoti tes: Medar i s  I ,  2 

Con ti nen ta l terrace:  Dunca n  I ;  Tobin  
H ea t  f low:  Col umbia P la teau :  B lackwe l l  I ,  2 
John Day up l i f t ,  s truc ture and orogen i c  h istory:  

Buddenhagen I 
Perm ian  system pa l eotecton i cs: Ketner 
Petrography: 

Bas i n-Range and p lateau basa l ts: Leema n 
Ca lc-a l ka l i ne rock evo l u tion: D icki nson 8 
Contro l s  on bar i te mi nera l iza tion: Dunham 
Zones of a lp i ne tec tonism :  Godchaux I ;  

Kays 5 
Santo Luc ian orogeny , Coast Ra nges: G i l l u l y 2 
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TECTON ICS ,  conti nued 
S truc ture: 

Basa l t  of Co lumbia R i ver Grou p: N ewcomb ,  1 3  
Cenozoic :  Atwa teri Christ ianseni Ham i l ton 2 ,  3i 

L i pma n 
Gordo p late: Medar i s  1 ,  2 
Over lappi ng of Mesozoi c  orogens: Hami l ton 1 
S eaf loor mechan ics: Danner 5i McEvi l l yi 

Mc Kenz ie  
Tectonic rota tion: Taubeneck 1 2 , 1 5i Wa tki ns 1 4  

Western U . S . ,  genera l :  G i l l u ly 4 

TEKT I TES 
I dent ifi cat ion :  

Amer i ca n  M useum of Na tura l H i s tory co l l ec tion: 
Mason,  B .  

Vo lcan ic g lass com parison: La nge 1 

TE LOCAS ET QUADRA N G LE 
Ground wa ter , Ba ker Va l l ey: Lystrom 2 
Petrography ,  Cornucopia stock: Taubeneck 1 1  
Wa l lowa Mtn . u p l i ft: Taubenec k 7 

TERTIARY (see a l so EOC E N E, M IOCENE ,  O L I G OC E N E ,  
PA LEOC E N E, PL IOCENE )  

B ios tra tigra phy ,  cen tra ! -western Oregon: 
McWi l l iams 

Geo log i c  h i story , western Oregon: Snave ly  3 
lexicon of stra tigraph i c  un i ts: Youngqu ist  
P lant  m i crofossi l s: Orr 2 
Regiona l sequences , Pac i fic Nor thwest: Whee l er 1 
West  Coast invertebra te faunas:  Add i cott 

THE DALLES AR EA 
Arch a eo logy: 

Maryh i I I  region quarr ies: S trong 2 
Sa lvage: Bergen 

Geo logy: Newcomb 8, 9, 1 0  
Rad iocarbon da ti ng, F i fteenm i le Creek va l l ey: 

Marsters 
S truc ture ,  effec t on ground wa ter: N ewcomb 1 2  
Vo lcan i sm :  Sh eppard 2 

TH E DALLES FORMAT I O N  (see DA LLES FORMATIO N )  

THERMAL S PR I NGS (see a l so GEOTH ERMAl E NERGY) 
Geotherma I poten tia 1: Bauer 

Hart Mtn . Na t I .  Ante lope Refuge: Wa l ker 1 1  
K lamath Fa l is area: Peterson , N .  V .  1 2 , 1 4  
Ma l heur Nat l . W i l d l i fe Refuge: Wa l ker 1 2  

Loca l i ti es: Bowen 5i War i ng 
Bas in  and Range province:  Wa l ker 1 7  
Kahneeta Hot Spr ings: Wa ters 6 
R i tter Hot  Spr i ngs: Mossel  

Ore deposi tion : 
Bera tes: Wagner , N .  S .  9 
Serpent in i te-type mercury: H enderson , F .  B .  

TH OMAS CO NDO N-J O H N  DAY FOSS I L B EDS S TATE 
PAR K (see J O H N  DAY F OSS I L  B EDS S TATE PAR K) 

THREE  ARCH ROC KS NATI O NA L  W I LD L I F E  REFUG E 
Geo logy: Wei ssenborn 3 
M i nera l a ppra i sa l :  Weissenborn 2, 3 

THREE  F I NG ERED JAC K  
Erosion , l i gh tn ing s tr i ke: Weese 
Vo l can i c  roc ks: Greene 1 i  Tay lor ,  E .  M . 1 , 2i 

Wa l ker 5 

THREE  S I STERS AR EA 
Arc tic  a l pine  zone: Hopson , R .  E . 1 
Cq l l ier G lac ier measurem en t: Hopson , R .  E .  

2 ,  3 ,  4 ,  5 
G lacia l stages: Tay lor ,  E .  M .  6 
Petrography,  ac id  vo lcan ic  roc ks: Jack 2 
Vo lcanism :  Tay lor ,  E .  M .  1 ,  2, 6 

TH U N D EREGGS 
Econom ic  va l ue: Sha ffer 
Geo logy of deposi ts: Ma!O n ,  R . S .  23i Ore 

B in  45i Peck 5i  Sta p l es 5 ,  7 
H i story and l egend: 

Ch i cago Wor l d ' s  Fa i r ,  1 893: Earth Sc i . 
Orig i n  of name: S ta p l es 5, 7 

Loca l i ties: Mason , R .  S .  23i Ore B in  45 
Buchanan: S tap l es 7 
Heppner: Ear th Sc i . 
Priday ra nch:  Mason,  R .  S .  23i Peck 5i 

S ta p les 7 
S ta te roc k: Mason , R .  S .  23i Ore B i n  45i 

Stap l es 5, 7 

T I L LAMO O K  BAY AREA 
Environmenta I resource ana l ysis :  Oreg . St . 

H i ghway Div . 
Geo logy: Mangum j Young ,  L .  L .  3 
Power s i tes, Trask  R iver bas in :  Young , L .  L .  3 

T I LLAMOO K  COUNTY 
Abso l u te da ti ng , Neha lem beeswax: Ore B i n  1 3  
Dam si tes: 

Neha l em R iver bas in :  Young ,  L .  L .  4 
Trask R iver bas i n :  You ng , L .  L .  1 

Env i ronmenta l geo logy: Oreg . St . H ighway Div . 
Fossi I i nvertebra tes :  

Astoria Fm . mol lusks: Moore ,  E .  J .  
Foram in i fera : H u ngerj Turner 

Geo logy: Snave ly 4, 1 4  
Ca pe Lookou t S ta te Park: Mangum 
Cedar Butte: N e lson , D .  0 .  
Coasta l la nds l ides: Nor th 1 ,  2 
Marshes prograd ing :  Johannessen 
Neha l em River:  H owe l l  3 
Sadd lebac k area :  Mac leod 2 
Sand dunes: Kum l er 
Shore l i ne cha nges: Beh l ke 
Tyee Fm . provenance: Love I I  1 ,  2i Rogers 4 
Wi l son R iver basin :  Gaski l l  
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T I L LAMO O K  COUNTY, continued 
M i nera l s  a nd m inera l  resources: 

M ercury: Brooks 2; U . S .  Bur . Mi nes 3 
Z i rcon: Kauffman 

Petro logy: 
Gabbroic  s i  l i s  and a l ka l i c  roc ks: S nave ly  1 
Sadd l eback  area: Mac leod 2 

S tratigraphy, Tertiary: Snave ly  3 
Surface wa ter: 

N eha lem R iver basi n :  Young , L .  L. 4 
Trask R i ver bas in :  Young ,  L .  L .  3 
Wi lson River bas i n :  Nea l ,  D .  W .  1 

T I LLAMO O K  H I GH LAN D S  
Geology , Cedar Bu tte: N e lson , D .  0 .  

TI LLM"..O K  VOLCA N I C  SER I E S  
Cape Lookout Sta te Par k: Mangum 
Cape Meares S ta te Park: Ma ngum 
Cedar Bu tte: Ne l son , D .  0 .  
Centra l-western Oregon : McWi I I iams 
N eha l em R i ver area: G eo l . Soc . Oregon Country 

News  Letter 1 ;  Howe l l  3 
Northwestern Oregon : Snave ly 4 
Ocean ic  extension of coasta l vo l can ics :  Em i l ia 2 
Three Arch Roc ks Na t l . Wi l d l i fe Refuge: 

Wei ssenborn 3 
Trask  River bas in :  Young ,  L .  L .  3 
Vernonia-Banks area :  Mason , R .  S .  1 2  
Western Oregon:  Snave ly 1 4  
Yamh i l l  area: U . S .  Soi l Conserv . Serv ice 

TIMS PEA K  BASAL T 
Ma l heur Gorge area: Haddock 2 
Owyhee reg ion: K i t t l eman 3 ,  4 

T ITAN IUM 
Annua l produc tion: Co l l i ns ,  R .  P .  1 ,  2 ,  3; 

Fu l kerson 1 ,  2, 3, 7; Gray,  J . J .  1 ,  2, 3 
I ndustry: 

H i  story: F u I kerson 8 
Meta l lu rg ica l  p lants: deWeese 1 ,  2 

Occurrences: Herz 
Beach sands ,  Hammond prospect: Peterson , 

E .  C .  
Later i ti c  basa l t: Peterson , E .  C .  

Ru ti l e ,  i lmeni te: Fu l kerson 8 

TODOR O K I TE 
Enterpr ise area : Gunn ,  D .  W .  

TOLEDO FORMAT I O N  
Centra 1 -western Oregon :  McWi I I iams 
N ewport area: Snave ly  1 1 ,  1 2  

TOLEDO QUADRA NGLE  
Aeromagnetic ma p ,  N ewport area :  Bromery 4 
Radiocarbon da ti ng ,  P l e istocene wood: Rub in  

TONY BU TTE 
Mar ine Cretaceous rocks: McKn igh t 1 ;  

Wi l ki n son 

TOPOGRAPH I C  F EATU R ES 
Geologic " bi scu i ts " :  Ore B i n  27 
He l l ga te Ca nyon :  Ore B i n  32 
Lavoc i c l e  Cave: Ore Bi n 28 
Officer ' s  Cave: Parker , G .  G .  1 ,  2 
P innac l es: O re Bi n 30 

TRAS K R IVER BAS I N  
Geo logy o f  power s i tes: Young , L .  L .  3 

TR IASS IC  
Cong lomera te: 

Gran i t ic c lasts :  Va l l i er 4 
Near Lim e ,  Ba ker County: Brooks 4 

Forma tions: see A l dr ich  Mtns . Group , App l e­
gate Group, Begg, Brisbois ,  C l over Creek 
Greenstone, E l khorn R idge Arg i l l i te ,  Hurwa l ,  
Marti n Br idge , May Creek Sch i st ,  Ra i l  
Cab in  Arg i l l i te ,  S even Dev i l s  Vo lcan ics ,  
Vester Forma tions 

Fossi I s ,  north eas tern Oregon: Bostwi c k  
I ntrusions, Ca nyon Mtn . Com p l ex :  Co leman 1 ;  

Thayer 1 
Loca l i ties: 

A ldr ich  M tns .: Brow n ,  C .  E .  1 ,  2, 4 
Canyon C i  ty (AMS) quad . :  Brow n ,  C .  E .  5 
E l khorn R idge area: Derksen 
Nor theastern Oregon: Bostw ick  1 
North ern Wa l lowa Mtns . :  No l f  4 
S na ke R iver Ca nyon :  Brooks 8; Morr i son , 

R .  F .  ] ; Va l l i er 2, 3, 5 
Sou thwestern Oregon:  Kays 7 
Sup l ee area: D i cki nson 6 ,  7; Vigrass 

S tructure; angu lar unconform i ty ,  Sna ke R iver 
Ca nyon:  Morrison , R .  F .  1 

TR I DYM I TE 
Mu l e  Spri ngs area: Grant 

TROUT CR EEK  AREA 
Fossi l f lora: Graham 1 ,  2, 3 

TROU T CREEK MOU NTA I N S  
Geology: Car l ton 

TROU TDALE F ORMATION 
Engi neer ing  character i st ics: Sch l i c ker 5 
Geo logy: Sch l i cker 5 
Ground water: 

East Port la nd area: Hogenson 3 
Hood R iver Va l l ey and Cascade Locks: 

Sceva 1 ,  4 
Loca l i t ies: 

C lackamas u p la nd:  Howe l l  6 
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TROU TDA LE FORMAT I O N ,  Loca l i ti es ,  con ti nued 
Co lumbia R iver Gorge: Ba ldw i n  1 0  
Ke l so-Cath lamet area: Livi ngston 
Marion County: Sch l i c ker 6 ,  7 
Nor thern Wi l lamette Va l l ey: Pr ice 5, 6 
Northwestern Oregon :  Snave ly  4 
Port land area: Brow n ,  S .  G .  2i Jones, A .  C . i 

Tr imb le  
Prune  H i l l  area , Camas,  Wash . :  Avo l i o  
Tua la ti n  Va l l ey: Harti Sch l i c ker 5 
Western Cascades: Gr iggs ,  A .  B . i Pec k 2, 4 
Western Oregon: Snave ly 1 4  
W ind R iver (Wash . )  area : Su l l iva n  

TROWBR I DG E  FORMATI ON 
Sup lee- l zee a rea :  D ick inson 5 

TUA LATI N MOU N TA I N S  (see a l so PORTLA ND AREA) 
F i e l d  tri p: Kenney 
Port land H i l l s S i l t: Howe l l 2 

TUALATI N QUADRA NGLE  
Sa nd a nd grave l :  G l enn  1 

TUA LA Tl N R IVER 
Geo l ogy , Lake Oswego area :  Nafzi ger 1 
Geomorpho logy: 

Dra i nage changes: Tr imb le  
La ke Oswego a rea : Parsons , R .  B .  2 

TUA LAT I N  VA LLEY 
Engi neer ing geo logy: Sch l i cker 4 ,  5 
G eo logy: Harti Sch I ic ker 4, 5i Tr imb l e  
Grav i ty survey , geo log i c  i n terpreta tion: Bromery 3 
Ground wa ter: Hart 
M i nero I resources: 

Construc tion materia ls :  Sch l i c ker 4 ,  5 
Scogg i n  Reservoir si te: K i ng ,  D .  B .  

Missou la f lood deposi ts: Bretz 

TUFF R I NGS 
B ig  Ho le: Lorenzi Peterson , N .  V.  2 
Co l l i er S ta te Park: Peterson , N . V .  3 
Fort Roc k: He i keni Peterson , N .  V .  2i Wa l ker 1 4  
H o le- i n- the-Ground: Peterson ,  N .  V .  2 ,  4, 1 1  
South-centra l Oregon : Peterson , N .  V .  5 
Western U n i ted Sta tes: Waters 9 

TU FFS  (see a lso AGGR EGATE,  TUFF R I NG S ,  
W E LDED ASH-F LOW TU FF)  

Bu i ld i ng stone: Mason,  R .  S .  26 
Northern Grea t Bas i n :  Aven t 4i Nobl e  1 
Tumo lo ,  extrac tion of combi ned wa ter : Mason , 

R .  S .  1 7b 

TU NGSTE N 
Annua l production: Fu l kerson 1 ,  2, 3, 6 ,  7i 

Gray, J .  J .  1 
Casts made a t  A l bany: Oregonian 1 

TU NGSTE N ,  con t inued 
Geo logy of deposi ts: Hobbs 
Occurrences: Hobbsi Lemmon 

TU N NEL  PO I NT SA NDSTON E 
Fossi l i nvertebra tes: Moore, E .  J .  
Geo logy: Ba ldw i n  1 1 i Do tt 9i Eh l en 1 i  

Hopkins,  W .  S .  
Pa l yno logy a nd pa l eoeco logy: Hopki ns, W . S .  

TU RB I D I TY CURRENTS (see a l so SUBMAR I N E  G E O L . ) 
Ca pe Sebastian area: Dott 5 
Cascad ia Channe l : Gr iggs, G .  B .  5 
Tyee Fm . :  Cumm i ngs 2i Love l l  1 ,  2, 3i 

Snave ly  3, 6 
Western Oregon: S nave ly  3 

TUREMAN RA NCH D I O R I TE 
Ironside Mtn . quad . :  Lowry 

TYEE FORMATI O N  
Biostra tigraphy: B i rdi Thoms 
Loco I i ties: 

A lsea R iver basi n: Wi l l iams,  R .  C . i 
Young ,  L .  L .  5 

Bone Mtn .  quad . :  Krans 
Coast Range: Ba ldw i n  9i Love l l  4 
Coos Bay area : Ba l dw i n  1 1 i Dott 9 
Coos Bay qua d . :  K lah n ,  M .  L .  
Coqu i l l e-S i tkum quads . :  Magoon 
Do l ias quad . :  Ba l dw i n  6 
Fai rv iew-Mc Kin ley area:  Ne l son , E .  B .  
G l ide quad . :  E l ph i ci Thompson 
Lang lo i s  quad . :  Ph i l l i ps ,  R .  L .  
Myr t l e  Po i n t  area: Ba ldw i n  1 4  
N ewport a rea : S nave l y  1 1  
Oregon , regiona I 

Centra ! -western :  McWi ! I iams  
Northwestern :  Snave l y  4 
Sou thwestern :  Ba l dw i n  7 
Western :  Bi rdi S nave ly  3, 1 4  

Powers quad . :  Bern i  H ess , P .  D .  
Rogue R iver ,  lower: Ba ldw i n  1 5  
Roseburg a rea : Ba l dw i n  5 
Sadd l eba c k  area : Mac Leod 2 
S i tkum quad . :  Magooni Trigger 
Suth er l i n  quad . :  Payton 
Um pqua R iver area : Ba l dw i n  1 
Va lsetz: Ba ldw i n  6 
Western Cascades: Peck 2, 4 

Minera l resourcesi coa l :  Way land 
Nomenc la ture: 

Burpee Fm . s tra ta re l ega ted to Tyee: Cohee 
S nave ly  6 

E l kton S i  I s tone Member: Ba l dw i n  1 i B i rdi 
S nave ly  6 

Pa l eogeography: B i rdi Love l l  1 
Pa l eon to logy: B ird 
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TYE E F ORMA l i O N , conti nued 
Petrogra phy: 

Distr i but ion of c la y  mi nera ls: Cumm ings 2 
Thori um and ura n i um contents: Rogers 1 

Sedimenta tion :  
Pa l eocurrent patter ns: Scott, K .  M .  
Provena nce: Love l l  2; Rogers 4; Snave ly 6 
Turbidi tes: Cumm i ngs 2; Love l l  1 ,  2, 3; 

S nave ly 6 

u 

UMATI LLA C OU N TY 
Aggrega te a nd roc k s i tes: O l cott 
Fossi I vertebra tes , late Tertiary: 

G eam yo i d  rodents: Shotwe l l  7 
Peromyscus (shrews) : Sho twe l l  8 
To lpidae: H u tchison 4 

G eo logy: 
Co lumbia R iver sed im en ts: Whetten 1 ,  2, 5 
Deschutes-Uma ti l la p l a tea u :  N ewcomb 1 0  
Lower Tertiary sed im entary roc ks: Pigg 
Missou la f lood deposi ts :  Bretz 
Pa louse Fm . :  Newcomb 4 
Th e Da l l es-Uma ti l la sync l i ne:  Newcom b 8, 9 
Umati l la R i ver basin:  Hogenson 2 
Wa l la Wa l lo R iver basi n:  Newcomb 7 

Grou nd wa ter: 
Ba sa l t  aquifers,  H erm iston- Ordna nce area : 

Robison 
Levels,  1 96 1 - 1 965: U . S .  Geol . Survey 23 
Ordnance area: Sceva 5 
Uma ti l la dra i nage basi n: Oreg . S t .  Wa ter Res . 

Bd . 2 
Uma ti l la R iver basin :  Hogenson 2 
Wa l la Wa l la R i ver basi n: N ewcomb 7 

Loess in Wa l la Wa l la R i ver basin :  Ma pes 
M i d-Co l um bia River waterfront p lan :  M eyers 
Struc tura l geo l ogy; O l ympic-Wa l lowa l i neam ent: 

S keha n 1 ,  2, 3, 4 

UMATI LLA R IVER BAS I N  
G eo l ogy: Hogenson 2 

Desch u tes-Um a ti l la P la teau:  N ewcomb 4, 1 0  
G round wa ter , supp ly and q ual i ty: Hoge nson 2 

UM PQUA FORMAT I O N 
Age designa tion changes: Coh ee 
Environm en ta l  geo logy; Rogue R iver Ba si n Proj ec t: 

U . S .  Bur . Rec lama tion 1 
Foram i n i fera : Thoms 1 ,  2 
Loco I i ti es: 

Ba ndon , coast area : Eh l en 2 
Coast Ra nge: Ba l dw i n  9; Burns; S nave l y  6 
Coos Bay area: Ba l dw i n  1 1 ; Dott 9 
Fairview-Mc K i n l ey area: N e lso n ,  E .  B .  
Horse S ign Bu tte v i c i n i ty: Ba l dw i n  1 2  
Myr t l e  Poi nt  area: Ba l dw i n  1 4  

UM PQUA F OR MA liO N ,  Loca l i ti es ,  conti nued 
Oregon , regiona l :  

Centra (-w estern:  McWi l l ioms 
Sou thwester n:  Ba l dw i n  7 
Western: Snave ly 1 4  

R ogue R i ver , lower: Ba l dw i n  1 5  
R oseburg area : Ba l dw i n  4 ,  5 
S ixes R iver area:  Boggs 3, 6 
Western Cascades: Peck 2, 4 

Quadra ng l es: 
Bone M tn . :  Kra ns 
Coos Bay: Koh n ,  M. L .  
Coqui l l e: Fa irch i l d; Magoon 
Dixonv i l l e: Champ 
G l ide: E l ph i c; Pa tterson , P .  V .  1 ;  

Thompson 
Lang lois: Lent; Ph i l l i ps, R. L .  
Powers: Born; H ess , P .  D .  
Roseburg: H ic ks 
S i tkum : Fairch i l d; Magoon; Tr i gger 
S uther l i n :  Lawrence; Payton 

M i nera l resourc es: 
Coa l :  Way land 
Mercury: Trost 

Petrology: Burns 
Thor ium a nd ura nium content: Rogers 1 

S ed imenta tion: 
Eocene pa l eocurren t potter ns: Scott, K. M .  
S ub l i ttora l to neri tic deposi tion: Thoms 2 

UMPQU A  R IVER AR EA 
Cha parra l flora , postg lac ia l  h istory: Det l i ng 1 
Chrom i te: Ramp 1 
Geo logy: 

LO'Ner r iver: Ba l dwin  1 
Post- Nevada n Mesozoic geo l ogy: Ba ldw i n  1 6  
Roseburg quad . :  H ic ks 
S edi ment transport: Onions 
S uth er l i n  quad . :  Law rence 
Um pqua estuary mod e l  study: G la dwe l l  

Surface wa ter: 
Chemica l qua l i ty: Curti ss 
Radi oisotope po l l u tion :  G ladwe l l  

U N I O N  COU N TY 
Abso l u te da ti ng: 

S loth fragments: M i e l ke 
S toc khoff ra nch si te charcoa l :  Cra ne 2 

Foss i I vertebrates: 
Ground s loth sku l l : Qua i nta nc e  1 
Mammoth Mylodon sku l l :  Qua i nta nce 2 

Geology: 
Gra nde Ronde R iver basin :  Ham pton 5 

N a !':'ra l channe l s: Barnes, H .  H .  

Ground water: 
Gra nde Ronde R i ver basi n:  Ham pton 5 
Leve ls,  1 96 1 - 1 965: U . S .  G ea l . Survey 23 

I ntrusions, Cornucopia: Tau benec k 1 1 ,  1 3 , 1 4  
Nor th Powder earthqua ke: Couch 1 
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U N I TY BAS I N  
La te Tertiary s i l i c ic vo lcanism :  Thayer 3 
Tert iary geo logy: Lowry 

URAN I UM 
Annua l produc tion: Co l l i ns , R .  P .  1 ,  2, 3; 

F u l kerson 1 ,  2 ,  3, 6 ,  7; Gray ,  J .  J .  1, 2, 3 
Explorat ion :  Gray,  J .  J .  2 
Lakev iew area : Lake Coun ty Exam iner 1 ,  2; 

Osterwa ld; Peterson , N .  V .  1 6  
M ines: 

Lucky Lass: Peterson , N .  V .  1 6 ,  1 7  
Whi te K ing m i ne: Osterwa ld; Peterson ,  N .  V .  

1 6 ,  1 7  
Resources: Peterson , N .  V .  1 6  

v 
VA LS E TZ QUADRANGLE  

Geology: Ba ldw in  6 
Sadd l eback area: Mac leod 2 

VANADIUM 
Annua I production: Fu I kerson 1 ,  2 ,  3,  6 
Resources: Busch ; F i scher 1 

B i b l iogra phy: F i scher 2 

VERMICU L I TE 
Annua l produc tion:  Co l l i ns ,  R .  P .  1 ,  2, 3; 

Fu l kerson 1 ,  2, 3, 6 ,  7; Gray,  J .  J .  1 ,  2, 3 
Occurrence: 

Andesi te f low near La kevi ew: Wa l ker 9 
Ba ld M tn . batho l i th :  S tap l es 3 

VESTER F ORMATI O N  
A ldrich Mtns . :  Brow n ,  C .  E .  4, 5 

V I N S O N  ROCK QUADRANGLE 
Lower Terta iry sed imentary roc ks: P igg 

VO LCAN I C  AS H (see a l so MAZAMA ASH) 
Accretionary lapi l l i :  Moore,  J .  G .  3 
Neutron ac tiva tion: 

Corre lo tion of soi Is :  Borchard t 
Tech n iques for di sti ngu ish i ng: Ra nd le; Theisen 

Qua ternary ch rono logy: W i l cox , R .  E .  2 
Refract ive i ndex un i form i ty: S teen 

VOLCAN I C  ROC KS (see a l so AN D ES I TE ,  BASALT, 
C I ND ERS , OBS I D IAN,  PUM I C E ,  RHYO L I TE ,  
V O LCA N I C  ASH ,  W E L DE D  ASH -F LOW TUFFS)  

Chem ica I ana l yses: 
Com posi tiona l var ia tions , Cascade Range: 

Tay lor, E .  M .  4 
Composi tiona l var ia t ions , cen tra I Coast Ra nge: 

Snave ly 7, 8 
D i fferentia tion of magma: Anderson , A .  T .  
I sotopic composi tion of l ead:  Ta tsumoto; U . S .  

G eo l . Survey 1 

V O LCA N IC  ROC KS , Chem i ca l  ana l yses, con ti nued 
Sta ndards of chemica l composi t ion:  O re 

B in  29 
S tra tigraph ic  re lat ionsh i ps: 

Ca nyon C i ty quad . :  Thayer 3 
Coast Range: S nave ly  3, 4, 7, 8 , 1 0 , 1 3 , 

1 4, 1 5  
H igh  Cascades: Peck 6; Wise, W .  S .  5 
Western Cascade Range: Pec k 2 ,  4 

V O LCAN I SM 
H i stor i ca l record , 1 800 to 1 875: Fo l som 
"Moon rocks " :  

Ca lderas ,  pyroc last ic depos i ts ,  a n d  l u nar 
app l ica tions: Sm i th, R . L .  

Lunar  Conference: Hafner; Ore B i n  4 1 , 46; 
Peterson ,  N .  V .  8 

Oregon 's: Lange 6 
S im i la ted l u nar roc k dust: Osgood 

Tec toni c  re la tionsh i ps: A l l en ,  J .  E .  2; 
Chr i st iansen; Gi l l u l y  4 

Vents :  
Ash-f low tuff: Wa l ker 1 8  
Cra ter Roc k, Mount  Hood: Wise,  W .  S .  2 
Hart  M tn . Nat I .  Ante lope R efuge: Wa l ker 1 1  
S i l i c i c  and mafi c ,  Crescent quad . :  Wa l ker 1 0  
S tra to-vo l canoes , K l ama th Fa l l s (AMS) quad . :  

Wa l ker 3 . 

V O LCAN O ES (see spec if ic  mounta i n  nam e) 

VON D ERGR E E N  H I L L  PER I DO TI T E  
Port Orford-Go ld  Beach area : Koch ,  J .  G .  

2 ,  3 

w 
WA LLA WAL LA R IVER BAS I N  

Age of Po louse Fm . :  Newcomb 4 
Geo logy: Newcom b 7, 1 0  
Ground water: Newcomb  7 
Sed iment tra nsport: Mapes 

WALLOWA BATH O L I TH 
Geo logy: 

B lue  Mtn . regi on: Thayer 1 0  
Lost ine R iver va l l ey: Goebe l 
Ma jor p l u tons: Tau benec k 9 
Need l e  Po i n t  p l u ton :  Piw insk i i  1 ,  2, 3, 4 
S na ke R iver Canyon :  Brooks 8 

Orogeny: Thayer 2 
Petrograph ic stud ies :  

Exp l os ion and i n jection breccias :  Tau beneck 5 
I gneous rock ser i er.: P iwi nski i 1 ,  2 ,  3, 4 
Tona l i te: Taubeneck 1 3  

WALLOWA COU N TY 
Fossi I i nvertebra tes: 

Lower J urassi c ammoni tes: lm lay 5 
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WALLOWA C OU N TY,  Fossi l i nvertebra tes , cont i nued 
Mesozoic pel ecypods: Im lay 4 

Geology: 
H e l l s Ca nyon damsi te: Sch na i b l e  
Joseph Up land: Newcomb 1 1  
Losti ne va l l ey: Beeson , Me lv i n; Goebe l 
S na ke R i ver Ca nyon: Brooks 5; Va l l i er 1 ,  5 

G lac iation , Wa l lowa La ke: Crande l l  2 
I n trusions: 

Accessory m inera l s in gra n i ti c :  Taubeneck 4 
Cornucopia stock: Tau beneck 1 1 ,  1 3, 1 4  
Grande Ronde di ke swarm: G i bson 1 ,  2 
Wa l lowa ba th o l i th :  Piw i nski i 1 ,  2, 3, 4; 

Ta ubeneck 5, 9; Thayer 2, 1 0  
Minera ls: 

Manganese oxides todoroki te a nd ranc ie i te: 
Gunn , D .  W .  

Tungsten :  Lemmon 
S Ira ti gra ph y: 

La te Mesozoi c orogens: Ham i I ton 1 
Mar i ne J urass i c  exposures: Wagner , N .  S .  2 
S na ke R iver Canyon: Morr ison , R .  F .  1 ,  2, 3 
Wa l lowa M tns . :  No l f  1 ,  2 

Structure: 
O lympic-Wa l lowa l i neament: S kehan  1 ,  2 ,  3 ,  4 
Wa l lowa Mtn .  up l i ft: Taubeneck 7 

S urface wa ters , c hem ica l qua l i ty ,  Sna ke R iver 
bas in :  La ird 

WA LLOWA MO U N TA I N S  
Foss i I i nvertebra tes: 

Lower J urass ic ammoni tes: Im lay 5 
Mesozo ic  pe lecypods: lm lay 4 

Geo logy: 
B l ue Mtn . region :  Thayer 1 0  
Eag l e  Ca p quad . :  Carnahan 
Lost ine R iver va l l ey: Beeson , Me lv in ;  Goebe l 
Saw tooth R idge: Pa tterson , P .  V .  2 
Snake R iver Canyon : Va l l i er 1 ,  3 

G lac ia l h i story: Cra nde l l  1 
Petrograph i c  studi es: 

Cornucopia stock: Tau beneck 1 1 ,  1 3, 1 4  
Explosion and i n jection brecc ias: Taubeneck 5 
Grande Ronde d i ke swarm: G i bson 1 
Gran i ti c  rocks: Taubenec k 1 ,  2 
Metamorph i sm :  Taubeneck 6 
W i l low La ke- type layered roc ks: Taubeneck 8 

S tra tigraphy: No l f  4 
Permo- Triassi c ,  revisions: No l f  2 
Pre-Tertiary: Thayer 2 
Tr iass ic  megabrecc ias: No l f  1 

S truc ture: 
Pre- Tertiary orogeny: Thayer 2 
U p l i ft: Tau beneck  7 

Tectonism:  
Over lappi ng of Mesozoi c  orogens: Ham i I ton 1 

WALLOWA- O LYMPIA L I N EAME N T  
Snake River Canyon: Morr i son ,  R .  F .  2 

WALLOWA-O LYM PIA L I N EAME N T, conti nued 
Tec ton i cs: S kehan 1 ,  2, 3, 4; Tau beneck 1 2, 1 3; 

Wa tki ns 1 4  

WALTERS H I LL AREA 
Geo logy: Tr imb le  

WARM SPR I N G S  MEMBER  (S N OWSHOE F ORMATI O N) 
Sup l ee- l zee area: D icki nson 5 

WAR NER BASALT 
Parent magma re la ted to b loc k-feu l ti ng: Avent 5 

WAR N ER MOU NTAI NS 
Geo logy: Larson 1 ;  Wa l ker 3 
Geomorpho logy , aer ie I photography: De lano 3 

WASCO COU N TY 
Abso l u te dating: 

Grave I , carbonaceous si I t: Marsters 
Wood ch i p ,  Mosier grave l  quarry: Levi n 1 

Aggrega te and roc k s i tes: O lcott 
Archaeo logy: S trong 2 

Sa lvage,  The Da l l es area :  Bergen 
Geo logy: 

Ante lope-Ashwood area : Peck  5 
Bend quad . :  Swanson , D .  A .  4 ,  6 
Co lumbia R i ver sed iments :  Whe tten 1 ,  2 ,  5 
Da l l es-Umati l l a sync l i ne :  N ew comb 8 ,  9 
Dam si tes: 

Joh n  Day lock a nd dam :  Monahan 
Mosier area: Pa ige 

Deschu tes-Umati l la p la teau :  N ewcom b 1 0  
Dufur quad . :  Waters 5 
Lower Deschu tes Canyon : Ha l l  
Madras quad . :  Wa ters 6 
Mu tton M tns . :  Perrau l t  2 
Na tura l c hanne l s: Barnes , H .  H .  
Wh i te Sa lmon quad . :  N ewcomb 5 

Ground water: 
Aqu i fers, The Da l l es: Foxworthy 3 
Deschu tes R iver bas in :  Oreg . S t .  Wa ter Res . 

Bd . 7 
Hood Bas i n: Oreg . S t . Water R es .  Bd . 1 
I n  basa l t: N ewcomb 1 2  
Leve l s ,  1 96 1 - 1 965: U . S .  Geo l . Survey 23 
Orchard sync l i ne: Newcomb 6 

M id-Columbia R iver waterfront: M eyers 
Surface water, Hood Bas in :  Oreg . S t .  Water 

Res . Bd . 1 

WASCO QUADRA NGLE  
Missou la f lood , grave l  deposits : Bretz 

WASH I N GTON C OU N TY 
Foss i l  sand shark: App legate 
Geo logy: 

Coast Range footh i l i s: Mason 1 2  
Tua lat in Va l l ey:  Har t; Sch l i cker 5 
Western Oregon: Snave ly  1 4  
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WASH I NG TO N  COU N TY, conti nued 
Ground wa ter: 

Leve ls,  1 96 1 - 1 965: U . S .  Geol . Survey 23 
Tua la ti n Va l l ey: Hart 

M i nero I resources: 
Ferrugi nous bauxi te: Peterson , E .  C . ; U . S .  

Bur . Mi nes 4 
Scoggin  Reservoir si te: King,  D .  B .  

Surface wa ter: 
N eha lem Ri ver basi n:  You ng , L .  L .  4 
Wi l lamette River basin: Oreg . S t .  Water Res . 

Bd . 5; O ster 2 
Tertiary geo logic history: Snave ly 3 

WASH I N G TO N  STATE (A DJAC E NT) 
C lark Cou n ty: 

A l l uvia l aqui fer: Mu ndorff 
Earthqua ke ,  Jan . 27, 1 968: H e i nr ichs 

G eol ogi c  map: Huntti ng 
G eo logy: 

C lark Coun ty: Mu ndorff 
Ke lso-Ca th lam et area: Livi ngston 
W i nd River-Ch elotc h i e  Pra ir ie :  S u l l iva n ,  I .  

Volcanic eruptions, Mount S t .  H e l ens: Fo lsom; 
S trong 4 

WEBERG MEMB ER (S N OWSH O E  F ORMATION) 
Sup lee- l zee area: Dic ki nson 5 

WELDED ASH -F LOW TUF F  
Abso l u te do ti ng: Wa l ker 1 4  
Loco I i ti es: 

Ante lope-Ashwood area :  Pec k 2, 3, 5 
Bu rns (AMS) quad . :  U . S .  Geol . Survey 7 
Buzzard Creek area: Wa I ker 1 8  
Cove Pa l isades S tate Pork: Peterson , N .  V .  1 8  
Harney-Ma l heur Lakes area : Wa l ker 1 2  
H i gh Lava P la i ns provi nce: Wa l ker 1 4  
La ke and Harney Cou nties: Wa l ker 8 
Mo l h eur Gorge area: Haddock 2 
Monument quod . :  W i l cox , R .  E .  3 
N orth-centra l Oregon: Swanson 3, 4, 5, 6 
Oregon Ce nozoi c: Wo I ker 20 
Owyh ee reg ion: Ki tt leman 3, 4 
Pau l i no Bas i n: Davenport 
Post quod . :  Waters 4 
Pueblo Mtns . :  Rowe 
Stei n ' s  pi l iar  area: Waters 2 
Trou t Creek Mtns . :  Car l ton 

Orig i n ,  geo l og i c  re la tions, identification: Ross 
Petrogra ph ic studi es: 

Corre la tion: Beeson , M .  H .  2 
Crysta l-rich flow: Greene 2 
Di nner Creek tuff: Haddoc k 2 
Lam i nar flowage: Wa l ker 8, 1 3  
Ra ttl esna ke and o l der ignim br i tes: Daven port 
Trace e l ements of si l i c ic  volcanic rocks: 

Beeson , M . H . 3 
Vent loca ti on: Haddoc k 1 ;  Wa l ker 8 

W ES TER N CASCA DES 
Env i ronmenta l geo l ogy, Rogu e R iver Basin 

Proj ec t: U . S .  Bur . R ec lama tion 1 
Foss i I f lora : 

F lora I check l i s ts: Pec k 1 ,  2, 4 
Miocene pol l en sequence: Wo l fe 1 
O l igocene a ngiosperms: K l u ck i ng 
Sweet Home Petr ifi ed Forest: Gregory , I .  1 

Geoch em i stry: 
I ntrusions a nd meteor i c  grou nd wa ters: 

Tay l or , H . P . 3  
lead and stronti um isotope: Ch urch 1 ,  2 

G eo logy: Ba ldw i n  8; Gr i ggs , A .  B .  
Bohem ia m i ni ng distr i c t: Lu tton 
Brownsvi l i e qua d . :  Anderso n ,  R .  W .; Hou c k  
Dixonvi l l e quad . :  Cham p 
G l ide quod . :  E l ph i c; Pa tterson , P .  V .  1 
Marco la qua d . :  Maddox 
Mc Kenzie R iver vo l l ey: Jan 
North-centra 1 :  Pec k 1 ,  2, 4 
San tiom R i ver basi n:  H e lm 
Sou th Um pqua Fa l l s region: Kays 6 

G o l d  a nd si l ver: Brooks 6 
Petro logy: 

Emery: W h i te, J .  C .  
Vo l ca n i c  roc k su i tes: H u ber 
Western Cascades vo l ca ni c  seri es: Kays 6; 

Pec k 1 ,  2, 4 
Stra tigraphy: 

Cenozoic:  Pec k 6; Whee l er 4, 5 
C enozoic ash -f low tuffs: Wa l ker 21  
Co l um bia River Ba sa l t  as cri tica l da tum: 

Whee l er 3 
North-centra 1: Pec k 1 ,  2, 4 
Ter tiary geo l ogic  h istory: S navel y  3 
Western Cascad es vo l ca n i c  ser i es: Kays 6 

Structure: 
Cenozoic: Peck 6; Wh ee l er 4, 5 
H igh Cascades boundary: Taylor, E .  M .  6 
North-cen tro 1: Pec k  1 ,  2, 4 
" Vo lcanic pi le"  in terpretation: Whee l er 3 

Surface wa ter : 
McKenzi e  R iver basin :  Co lbert  1 
Wi l lam ette basi n :  Oster 2 

Terrestr ia l gamma radiation: Wol l enberg 

W HA LEH EAD F OR MATI ON 
West-cen tra l K lama th prov i n ce: Widm i er 

W H E E LER C OU N TY 
Abso l u te dat i ng , Bu tte Creek cave: Cha tters 4 
F ossi l i nvertebrates: 

Creta ceous pe l ecypod: 
M ee kio : Sou I 
Pinna: Pac kard 2; Peterson, G .  L .  4 

New speci es of An isoc eros: Pa c kard 1 
F ossi l p lants ,  C larno: H ergert; Mc Kee, T .  M .  

1 ,  2; Peterson , J .  V .  2 
N ew g i ngko wood: Mihe l c i c  3 
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WH EE LER COU N TY ,  Fossi l p lants ,  C larno, con t inued 
Nu ts ,  seeds: Chand l er 
Wood: Scott, R .  A .  2 

Foss i I vertebra tes: 
Evo l u tion of Ta piroidea : Radi nsky 
Freshwa ter fish : Cavender 1 
La te Ter tiary geomyoid rodents: Shotwe l l 7 
M iocene mamma l s: Shotwe l l  9 
Novumbra oregonensis (m i nnow) :  Cavender 2 

Geo logy: 
Camp Hancoc k: Peterson ,  J .  V .  
Miocene ign im br i te layer: F i sher 8 
P i c ture Gorge basa l t: Aoki 
Quadrang les: 

Bend: Swa nson , D .  A .  4,  6 
Lookout Mtn . :  Sw inney 
M i tche l l :  Pa tterson , R .  L .  
P ic ture Gorge: Wh i te ,  W .  H .  
Spray: L inds ley 

Resurrec ted O l igocene h i l l s :  F i sher 6 
I n trusions, Ter tiary: Jarman ,  C .  
M i nera I resources: 

Go ld and s i l ver: Broo ks 6 
Mercury: Brooks 2; U . S .  Bur . M i nes 3 
Zeo l i te: F i sher 2 

Petrograph ic  stud i es: 
C l inopti lo l i te tuff: F isher 1 
John Day Fm . :  Robi nson,  P .  T .  1 ,  2, 3 

D iagenesis: Hay 1 ,  3, 5 
Lawsoni te b l uesch ist: Swanson , D .  A .  7 
Pyroc lastic f lows: F i sh er 9 

S tra tigra phy: 
Cretaceous rocks , M i tche l l quad . :  Mc Knight  1 ;  

W i l ki nson 
Cretaceous sequences: Peterson ,  G .  L .  1 , 3; 

Popenoe 
J ohn  Day Fm . :  Gamer 1 ;  Hay 1 ,  5 
W i ndow of pre-Tertiary roc ks: U . S .  G eo l . 

Survey 8 
Surface wa ter , John Day R i ver bas in :  Oreg . S t . 

Water Res . Bd . 2 

WH I TE SALMON QUA DRANGLE  
Geo logy: N ewcomb 5,  8 ,  1 2  

WH I TSETT L IMESTO N E  LENT I LS 
D ixonv i l l e quad . :  Champ 

WI LDCAT CREE K W E LDED  ASH -F LOW TU FF 
Owyhee reg ion:  K i t t leman 3 ,  4 

W I LLAME TTE LOW LA N D  
M i ssou la f lood: Bretz; Cra nde l l  
Tertiary geo logic h i s tory: Snave ly  3 

W I L LAMETTE R IVER 
Cougar damsi te: E i s im inger 
Geomorpho logy: 

Dra i nage changes: Tr imb l e  
La ke Oswego area: Parsons , R .  B .  2 

W I LLAMETTE R IVER , conti nued 
Grave l deposi ts: G lenn 1 ;  Sch l i c ker 
Surface water: 

F loods , Dec . 1 964, Jan . 1 965: Waananen 
1 ,  2 

F low charac ter i sti c s  of streams: Swift 
H i stor i ca l stream flow da ta :  Orem 2 
Pa tterns of runoff: Oster 2 
Tida l reach a t  Por t land:  Dempster 
Trave l  ra tes: Harr i s ,  D .  D .  
Wa terpower w i thdrawa ls: N ea l ,  D .  W .  2 
Wi l lamette R i ver basi n :  Oreg . St . Water 

Res .  Bd . 5, 6 

W I LLAMETTE S I LT 
Eng i neer i ng geo logy: Sch I i c ker 5 
Loco I i ties: 

Brownsvi l l e quad . :  Hauc k 
Da l las-Va lsetz quads . :  Ba l dw i n  6 
Eola-Am i ty H i l l s area :  Pr ice 5 
Lake Oswego area: Parsons , R .  B .  2 
Marion County: Sch l i cker 6 ,  7 
Northwestern Oregon : Snave ly  4, 1 4  
North Wi l lam ette Va l l ey: G lenn 2 
Tua lat in  Va l l ey: Sch l i c ker 5 
Yamhi l l  area: U . S .  Soi l Conserv . Servi ce  

W I LLAMETTE VA LLEY 
Env i ronmenta l geo logy: 

Marion Coun ty: Sch l i c ker 6, 7 
Tua lat in  Va l l ey area:  Sch l i c ker 4, 5 
Yam hi I I  area soi I survey: U . S .  Soi I Conserv . 

S ervice  
Geo logy: Ba ldw i n  8; Snave ly  1 4  

Brownsvi l l e  quad . :  Anderson ,  R .  W .  
Da l las-Va lsetz quad . :  Ba ldw i n  6 
North Wi l lam ette Va l l ey :  G l enn  2 
Port land a rea : Trim b l e  
Sou thern va l l ey:  Ba l s ter 3 
S ubsurface geo logy: New ton 28 
Yamh i l l  quad . :  Sch l i c ker 2 

Gravi ty surveys , geo logic i n terpreta tion: 
Bromery 3 

Ground wa ter: 
Champoeg Park demonstra ti on we l l :  Sceva 6 
East Port land area: Hogenson 1 ,  3 
Eola-Am i ty H i l l s area :  Pr ice 4, 5 
Eugene-Spri ngfi e l d  area: Frank ,  J .  F .  
French Pra i r ie-Mission Bottom area : Pri ce  

1 ,  6 
Keizer area: Pr ice 7 
Mola l la-Sa l em s lope area :  Ham pton 2 
Santiam R iver bas in :  H e l m  
Wa ter-qua l i ty data :  Mad ison 

I n trus ive roc ks: Shaw , J .  H .  
Minera I resources: 

A l um i num : U . S .  Bur . Mi nes 4 
Grave l :  G l enn 1 ;  Sch l i c ker 5, 6, 8 

Missou la f lood deposi ts: Bretz; Howe l l  8 
O l i gocene mar i ne  mo l l uscan fau na :  H ic kman 
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W I L LAME TTE VA LLEY, conti nued 
Soi ls :  

Age da t ing:  Reckendorf 
C lays: Pope 
Dayton hor izons: Parsons 3 
Un i ts: Ba l s ter 2, 3; Bea tti e 

Surface wa ter: 
F loods, Dec . 1 964, Jan . 1 965: Waananen 1 ,  2 
Water-qua l i ty da ta :  Madison 

W I LSON R IV ER BAS I N  
Geo logy , Cedar Creek damsi te: Gaski l l  
Water-power resources: N ea l ,  D .  W .  1 

W I N DY R I DG E  FORMATI O N  
Sna ke R i ver Canyon : Va l l i er 1 

W ISHRAM QUADRANG LE 
Geology: Newcomb 8 ,  1 2  

y 
YA K IMA BASALT (see a lso C O LUMBIA R IVER GROUP) 

Corre lations: Bi ngham; Swanson , D .  A . 2; Thayer 
3 ,  5; Wa ters 1 

Foss i l p lan ts ,  associa ted f loras :  Gray ,  Jane 3 
Geomagnetism ,  Colum bia P la teau :  Wa tki ns 8 

S truc tura l imp l ica tions: Watkins 5 
Loco l i  ti es: 

Ca nyon C i ty qua d . :  Brow n ,  C .  E .  5 
Co lumbia p lateau:  Shaw , H .  R . ;  G ibson 2 
Madras quad . :  Waters 6 
Moun t  Hood : Wise , W .  S .  9 
Ochoco Reservo i r  quad . :  Waters 8 
R i tter Hot Spr i ngs: Mossel  
S imcoe Mtns . , Wash . :  Sh eppard 1 

Nomenc lature: Thayer 5 
Petro logy: 

D i ke swa rms: G i bson; Swanson,  D .  A .  1 
F lood ve loci ti es: Shaw , H .  R .  1 ,  2 
F l ow d i rec tions: Schm incke 2 
L i tho log i c  var ia tions: Wa ters 1 
Re la tion ta Pic ture Gorge Basa l t: Swanso n ,  

D . A . 2 

YAMH I LL COU N TY 
Engi neer i ng geology, Tua lat in  Va l l ey: Sch l i c ker 5 
Ferrugi nous bauxite,  Cheha l em H i l l s :  Ore B in  1 0  
G eo logy: S nave ly  1 4  

Erra tic Roc k S ta te Park: Wi lcox ,  L .  
Soi l survey, Yam h i l l  area: U . S .  Soi l Conserv . 

Serv ice 
W i  l lamette basi n ,  subsurface: N ew ton 28 
W i l lamette Va l l ey , Qua ternary: G lenn 2 

Ground wa ter: 
Eo la-Am i ty Hi l l s area: Pr ice 4, 5 
Leve ls 1 96 1 - 1 965: U . S .  G eo l . Survey 23 

S tra t igraphy: 
Po leogene biostra tigraphy: McWi ! I iams 

YAMH I L L  C O U N TY ,  S tra tigraph y ,  con ti nued 
S pencer Sandstone: Sch l i cker 2 
Tertiary: Snave ly  3 

Surface wa ter , Wi l lam ette R i ver bas in :  Oreg . 
S t .  Wa ter Res . Bd . 6; Oster 2 

YAMH I L L FORMATI O N  
Engi neer ing  character i st ics: S ch l i c ker 5 
Foss i l  sand shark: App legate 
Loca l i ti es: 

Centra l -wester n Oregon: McWi l l iams 
Da l las-Va lsetz quads . :  Ba ldwi n 6 
N ewport a rea : Snave l y  1 1  
Northwestern Oregon : Snave ly  4 
Sadd leback  a rea : Mac leod 2 
Tua lat i n Va l l ey: S ch I i c ker 5 
Western O regon: S nave ly  1 4  
Yam h i l l  quad . :  Sch l i c ker 2 

YAM H I L L  QUADRANG LE 
Sand and grave l :  G l enn 1 
S pencer sa ndstone: Sch l i cker 2 

YAQU I NA FORMAT I O N  
Fossi ls :  

N ew archa i c  cetacean:  Em long 
New mari ne mo l lusks: Addi cott 3 

Newport a rea : Snave ly 3, 4 ,  1 1 ,  1 2  

YAQU I NA QUADRANG LE 
Aeromagnetic map: Bromery 4 
Fossi I i nvertebra tes: 

N ew Tertiary mar ine mo l l usks: Addi cott 3 
Recent foram in i fera : Jarma n ,  G .  D .  

Foss i l  vertebrates: 
Cetacean: Em long 
Miocene p inn iped: M i tche l l 

Geo logy: S nave ly 1 1  , 1 2  

YON NA FORMATI O N  
Freshwater mol l usca : Hanna 
Geo logy: Wa l ker 1 7  

ZEOL ITES  
C l i nopti lo l i te :  

z 

Chem i ca l  ana lyses: Ames 1 ,  2 
Joh n  Day Fm . :  Am es 2; F isher 1 ,  2, 8 

Geo logy of deposi ts: Sheppard 6 
F i l l i ng and rep lacemen t  i n  fossi l s: S tap l es 6 

Loco I i t ies: 
Brogan quad , : F ouch 
Continenta l  terrace :  Nayudu l 
Cornucopia s toc k: Tau benec k 1 ,  1 3  
Goble :  M ihe l c i c  2 
Ki ngs Va l l ey and Coffi n Butte a reas: C lark,  T. E .  
Mount Pisgah :  Mihe l c i c  2 
R i tter Hot Spr ings: M ihe l c i c  2 ;  Mosse l 



ZEOL I TES , loca l i t i es ,  conti nued 
" Rom e beds" : E l l i son 
S tei n ' s  pi l iar area: Wa ters 2 

Wa ldport area : Graben 
Petrography: 

Adsorption properties of erioni te: Eber ly  
I n  gran i t ic roc ks: Toubeneck 1 
layered depos i ts: S tuder 
M i nera l ana lysis :  S tuder 
Offreti te and erioni te: Sheppard 4 

Resources: Sheppard 6 

Z I NC 
Annua l produc tion: Co l l i ns ,  R .  P .  1; 

F u l kerson 6; Gray,  J .  J .  1 ,  3 
Geochem i ca l  sam p l i ng: Ore B i n  25 
Geo logy of deposi ts: 

Bohem ia m i ning  d i str i c t: Lu tton 
Z i nc in basa l ts: Roder 

S U BJ EC T  I N D EX 

Resources, eva lua tion of: Everett ,  F .  D . ;  Knost­
mon 1 ,  2, 3 

Z I RCO N I UM 
Annua l produc tion: Co l l i ns ,  R .  P .  1 ,  2, 3; 

F u l kerson 1 ,  2, 3 , 6 ,  7; Gray ,  J .  J .  1 ,  2, 3 
Meta l l urgy: 

P lan ts: deWeese 1 ,  3 
Processi ng: Kauffman  

Resources, coos to I depos i ts : Kau ffman 
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