
STATE OF OREGO N 
D E PARTMENT OF GEOLOGY AN D M I N ERAL I N DUSTR I ES  

1 069 S tate Offi c e  Bui l d ing 
Por t l and ,  Oregon 97201  

B U L L E T I N 6 3  

S IXTEENTH  B I E N N I A L  R E PO RT OF TH E STATE GEOLOG I S T  

1 9 6 6 - 1 9 6 8 

1 968 

STATE GOVERN I N G  BOARD 

Frank C .  McCo l l oc h ,  Cha i rman 
Haro l d  Banta 
Fayette I .  Bri sto l 

Ho l l i s M .  Do l e  
State Geo l ogi st 

Port l and 
Baker 

Gran ts Pass 



USBM MAR I N E  D R I LL I N G  VES S E L - T H E  R/V V I RG I N IA C I TY 

The R/V Vi rg i n i a  C i ty ,  shown i n  the above photograph , l eft the U . S .  Bureau of Mi nes Marine Mi nera l 
Techno logy Center at Ti buron , Ca l . ,  i n  August 1 968 to work off th e sout hern Oregon coast . Dr i I l i n gs 
were to be made i n  four  areas h av i ng concentrations of h eavy mi nera l s ,  mai n l y  go l d ,  p l at i num,  chromi te,  
magneti te ,  and zi rcon . Th e four areas are si tuated i n  the ocean , most l y  i n  l ands u nder S tate contro l , 6 
mi l es north of Coq ui l l e , at Cape B l anco, north of th e mouth of the Rogue R i ver , and at the mouth and 
sou th of the mouth of the Rog ue .  The sh i p  has a capabi l i ty of core dr i l l i ng to a depth of 240 feet from the 
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areas. Th i s  cooperat ive work i s  part  of the Department of I nterior's Heavy Meta l s  Program . 
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HISTORY OF THE DEPARTMENT 

1872- 1937 

Oregon recognized the need for the office of State Geologist very early in its history. It was in 1872, 
only 13 years after Statehood was achieved, that the Legislature appropriated $1000 a year to Dr. Thomas 
Condon and bestowed on him the title of State Geologist. Actually, this was an interim appointment and 
appropriation, awaiting the foundation of the University of Oregon. In 1876 the Board of Regents elected 
Condon to the chair of ge9logy and natural science of the State University, and the expenses of the State 
Geologist became a part of the University appropriation. 

Dr. Condon died in 1907. His passing left a gap in the study of Oregon geology until 1911, when 
the Legislature again stepped in .  This time a mineral resource department was founded and was named the 
Bureau of Mines of Oregon. The headquarters were located at Oregon State University, with Mr. Henry 
M .  Parks, professor of mining engineering, as director. In 1913 the Bureau's responsibilities were ex
panded and the Legislature changed the name to the Oregon Bureau of Mines and Geology. In 1923 the 
Bureau was incorporated with the School of Mines at Oregon State. This arrangement did not fit the State's 
needs in the fields o(mining and geology, so in 1925 the Legislature created the Oregon Mining Survey· 
and in 1929 the State Mining Boord. Neither the Survey nor the Boord hod offices or staff, with a result 
that Oregon was essentially without guidance and encouragement in the development of its mineral in
dustry. 

1937- 1968 

The Legislature of 1937, in seeking ways to increase the State's industrial base and in response to 

the many prospectors and mining people, established the present Department. The administrative office 
was placed in Portland, and field. offices and assay laboratories were located in Grants Pass and Baker. 
This office arrangement still exists, but the assay laboratories were consolidated into one laboratory in 
Portland during World War II. 

In 1941 the Legislature added a spectrographic laboratory to the Department, not only as an aid 
to the work of the staff but also to help Oregon's burgeoning metal industry and to afford the law-enforce
ment agencies of the State a tool for crime detection and prosecution. The Legislature required that the 

Mobi le crushing unit accompanied field parties 
of Oregon Bureau of Mines and Geology (circa 1918). 



spectrographic I aboratory make a charge for its services. 
The only regulatory responsibilities of the Department were assigned to it in 1953, when the 

Legislature adopted the Oil and Gas Act. This necessitated the hiring of a petroleum engineer. In 1965 
the Legislature passed an act ( ORS 517.410) requiring State agencies to consult with the Deportment 
before issuing leases for mining or for oil and gas exploration. 

Stoff 

The first Director of the Department was Mr. Earl K .  Nixon. He was followed by Mr. Fay W. 
Libbey in 1944. Upon Libbey's retirement in 1954, the present Director, Hollis M. Dole, was appointed 
Acting Director and, in 1955, Director. The Legislature changed the title of the administrator from Di
rector to State Geologist in 1965, thus returning to the title given Dr. Condon nearly a century before, 
when Oregon first funded the study of geology at the State level. 

The size of the technical staff has remained much the some over the years. By July 1937 the first 
Director, Mr. Nixon, had a staff of two mining engineers, five geologists, and two ossayers, a total of 
nine. In 1943 the staff consisted of one spectroscopist, one ceramist, one editor-librarian, two ossayer
chemists, two mining engineers, and six geologists, a total of 13. In 1968 the permanent staff of the De
partment was one assayer-chemist, one spectroscopist, one editor-librarian, one petroleum engineer, one 
mining engineer, one cartographer, and eight geologists, a present total of 14. 

Recruiting standards of the Deportment ore high. All engineers must be registered and hove a min
imum of 5 years experience; geologists must hove a minimum of a master's degree and 5 years experience; 
and all other professional staff members must have college degrees in their specialties and several years 
experience. Various specialists in the mineral and geologic fields hove been represented on the Depart
ment staff since 1937. In 1939, 1940, and 1941 we hod o metallurgist; in 1943, 1948, 1949, and 1950 
a ceramist, and from 1944 through 1958 a micropoleontologist. Stability of the technical staff, however, 
has been a mark of the Department. At the present time (July 1968) the years in service of the techni
cal staff ore: two in excess of 25 years with the Department; two more than 20 years; two more than 15 
years; four more than 10 years; three more than 5 years; and one less than 5 years. The latter position 
is a replacement for our assayer-chemist, who retired in 1967 after 24 years with the Department. The 
business and secretarial staff has also given long and loyal service to the Deportment, with one secretory 
serving for more than 25 years, two more than 20 years, and one nearly 5 years. The accountant has been 
with the Department for 15 years. Since its founding, the Deportment has retired five of its employees. 
We believe this to be o singular employment record. 

Field transportation equipment with 
geophysi col instruments (1968). 
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Al tho ugh th e funct i ons and program areas are c l ear l y  set out i n  th e Ac t establ i sh i n g  the Depart
ment ,  assi gnment of personne l  and th e spec i a l t i es of th e sc i en tists and engi neers have l en t  di fferent em
phasi s to the ac t i vi ti es over the years , in order to respond to th e S tate ' s  needs . 

I n  1 937, when the Department was organ ized ,  the first need was for an i nventory of the meta l s  
and  mi nera l s  present  i n  th e State . Th i s  l ed to the pub l i sh i n g  of th e Meta l Mines Handbooks .  I n  t he  1 930 ' s  
there were many h undreds of peop l e  i n  the h i l l s  prospec ti n g, w i th a resul t that  a l a rge part of th e t i me 
of the engi neers and geo l ogi s ts was spent servi n g  th i s  segment of Oregon 's  c i t i zens.  Duri n g  Wor l d  War I I  
the staff turned to the study of the strate gi c  mi nera l s -- mercury , n i c ke l , chrome , i ron , copper , manga
nese , l ead , zi nc , and coba l t -- and government  programs. I t  was duri n g  th i s  per iod that the h i gh -i ron 
bauxi tes of northwestern Oregon were fi rst ca l l ed to th e  atten t ion of i ndustry and were extensi ve l y  ex
p l ored . I ndustry i s  sti l l  cont i n ui n g  th i s  work and i s  st i l l  " p i cki ng up l a nd . "  Fo l l ow i n g  Wor l d  War I I ,  
attent ion was gi ven to bu i l d i n g  mater i a l s .  Duri ng  th i s  period th e Department demonstrated th e expansi 
bi l i ty of the mar i ne  sh a l es of northwestern Oregon and th e useful ness of th e pumi ce ,  vo l cani c c i n ders , 
ash , and per l i te for use i n  l i gh t-wei gh t  b l oc ks ,  p l aster , and oth er bui l d i n g  app l i cat ions . The many dec
orat i ve stones i n  Oregon useful for fac i n g  were a l so emphasized. Duri n g  th e Korean cr i s i s  and the stoc k
pi l i n g  program , Department geo l ogi sts and engi neers aga i n  concentrated on the strategi c  m i nera l s ,  w i th 
uran i um bei n g  added to th e l i st . Considerab l e  attent ion was gi ven to th e var ious Federal Ac ts setti n g  up 
the stoc kp i l es .  Th e n i c ke l  sme l ter and m i ne  near R idd l e i n  sou thwestern Oregon , Oregon ' s  l argest mi ne  
and the nati o n ' s  major .  so urce  of strategi c  n i c ke l , were put  i n to operation , and th e uran i um p l ant  at La ke
vi ew was s tarted up i n  th i s  per i od . 

Reorgan izati on and i ts resul ts 

I n  1 959 the Department began a reorgan ization of i ts s taff and p ub l i cat ions that is con ti n ui n g  to
day . Bul l eti ns were i ssued on  a commodi ty basi s i nstead of on an area l  coverage . S i nc e  1 959 th ese have 
covered chrome , merc ury (three years i n  preparat ion and i ssued two years before th e l arge pr ice r i se ), 
and go l d  and si l ver (fi ve years i n  preparat ion and pub l i shed s ix months after th e dua l pr i ce  for go l d  was 
announced} .  Other pub l i cat ions were on properti es tho ugh t  to offer exceptiona l  promise ( th e  Oregon 
Ki n g  and Al meda m i nes and th e l ode m i nes in the centra l part of the Grani te Mi n i n g  d i str i c t }. 

O i l  and gas exp l orat ion reached a h i gh i n  th e m id - 1 960 's  w i th more than 500 , 000 acres under 
l ease in th e Wi l l amette Va l l ey and near l y  2 m i l l i on acres in southeastern Oregon . I t  was th e offshore 
" p l ay , " however ,  th at attracted the most attent ion and resul ted in th e l a rgest expend i ture of money , 
more than $60 m i l l i on .  

Descr i pt ion and de l i neat ion of terra i n  un i q ue to Oregon that mi gh t  have spec i a l  use resul ted i n  a 
n umber of federa l l y sponsored programs. One was th e establ i shment of the B l ue Mounta i n  Seismi c Station 
near Sparta in Baker County , as part of th e Ve l a  Uni form program for th e detect ion  of u nderground n uc l ear 
exp l os ions . Another was th e u t i l i zat ion of th e raw vo l can i c  l a ndscape of centra l Oregon as an  astrona ut
tra i n i n g  area and a l so as a source of l unar reference roc ks and oth er vo l can ic  mater i a l s  for a var i ety of 
N ASA and other go vernment agency and un i versi ty research work re l ated to th e space program . The 
name " Moon Country" was app l i ed to centra l  Oregon . I t  i s  consi dered si gn i f icant  that ,  si nce th e Depart
ment started i ts i n vest i gations of Oregon ' s  recent vo l can i c  l andscape i n  1 959, Oregon S tate Uni vers i ty has 
added two vo lcano l ogi sts to i ts teach i ng staff and the Un i ve rsi ty of Oregon estab l i sh ed the Center for Vol 
cano l ogy ,  a gro up that a l ready has become wor l d  renowned . 

One of th e major contr i buti ons th e Department has made to th e State i n  th e past few years h as been 
thro ugh i ts geo l o gi ca l  engi neer i n g  stud ies for urban p l ann i n g. Th i s  work i s  used by th e i ndi vi dua l  home 
owners , the county road departments , p l ann i n g  agenc i es at a l l l e ve l s ,  i ndustr i a l  and rea l  estate deve lop
ers , ut i l i t i es ,  and anyone e l se i n te rested i n  gro und stabi l i ty ,  gro und-water possi b i l i t i e s ,  effl uent  d i sposa l , 
source of aggregate , and geo l ogi c  hazards . Th e fi rst of th ese reports was "Th e  Engi neeri n g  G eo l ogy of 
th e Tua l ati n Va l l ey Region . "  

Soph i sti cated stud ies th at have i ndi rec t use i n  th e search for m i nera l  deposi ts and th e understand
i ng of the earth were publ i sh ed and programs i n i t i ated . The pu bl i sh ed repo rt was a ser i es of gravi ty maps 
of Oregon , both onshore and offshore , at a scale of 1:500, 000 and a contour of 10 mi l li ga ls .  Th e proj
ect u nder way i s  a systemat i c -sedi ment  sa mp l i n g  of strea m dra i nages th roughout th e State . Th e sedi men ts 
are ana l yzed by geochemica l  and spectrograph i c  meth ods that w i l l  detect el ements i n  pa rts per mi llion 
and shoul d i nd icate th e more mi nera li zed regi ons of th e State and po i n t to areas that ou gh t  to receive 
c l oser sc ru t i ny  by industry .  
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The demand by the public, resulting from greater mobility, more leisure time, and more extensive 
recreational facilities, to know more about scenic and interesting Oregon has not gone unnoticed. The 
format of the Deportment's monthly publication, the ORE BIN, was completely revamped in 1962 and ar

ticles on State Parks, recreation areas, unusual formations, and "rock-hound" items were featured. To 
call attention to on even wider range of natural phenomena the Deportment, in cooperation with Portland 
State College and the Northwest Meteoritical Society, proclaimed 1968 as The Year of the Meteorite, 
and urged the public to join in o concerted search to discover or rediscover these important and interest
ing specimens, our only material from "outer space." The interest shown by science departments of grade 
and high schools throughout the State and by the public in general resulted in the publication of Miscel
laneous Paper No. 11, o collection of eight articles reprinted from The ORE BIN. 

Cooperation with the geology departments of the universities was expressed in the publication of 
three guide books. The first was "Field Guidebook - Geologic Trips along Oregon Highways," that was 
used by a college teachers' conference in geology put on by the Geology Deportment at Oregon State 
University; the second was the "Lunar Geological Field Conference Guide Book," which was the "bible" 
of the International Lunar Field Conference sponsored by the University of Oregon Deportment of Geology 
and the New York Academy of Science, and the third was the "Andesite Conference Guidebook," which 
was used by the International Conference on Andesites sponsored by the Center for Volcanology in the 
Deportment of Geology at the University of Oregon, the International Upper Mantle Committee, and the 
Deportment. The public demand for this type of publication is demonstrated by the fact that the first guide 
book was out of print within two years, the second before the announcement of its publishing was mode 
(it was subsequently republished by a private firm with the State's permission), and the third (published in 
June 1968) is receiving heavy soles. The ORE BIN is also used by universities, both in State and out, to 

publish Oregon geologic news notes, preliminary reports on researches in Oregon, and short articles 
which probably would toke some time to get into print without the avail obi lity of this medium. 

Participants of International Conference on Andesites held at Bend, 1968. Fifty-two scientists 
from 11 countries attended this second international conference on Oregon's volcanics. The 
Deportment published the guide book which was included in the International Upper Mantle 
Project's scientific reports. The book contains rood logs on Oregon's Cascades which will be 
enjoyed by the tourist. (Photograph by Earl C. Roorig, Bend, Oregon.) 
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FUNCTIONS OF THE DEPARTMENT 

The pri nc i pa l  func tions of the State of Oregon Department of Geo logy and Mi neral I nd ustr i es are to con
d uc t  stud i es and publ i sh reports on the geo l ogy an d m i nera l resources of the State i n  o rder to : 

( 1 ) Ai d i n  th e State ' s  econom i c  deve l opment; 

(2) G i ve i ndustry , th e peop l e  of the State and government agenc i es 
re l i ab l e  data , i n formati on , and adv ice  on th i s  segmen t of Oregon ' s  
natura l  resources; 

(3) I nform peop l e  and i ndustry of geo log ic  hazards; and 

(4) Provi de greater en joyment of our sceni c resources thro ugh 
a be tter understand ing of th em . 

O th er func tions are to prov ide  ana ly ti c a l  serv i ces ,  regul ate oi l and gas dri lli ngs, establish and 
mai nta i n a geo l ogi cal museum and l i brary , answer i nq ui r i es from the genera l p ub l i c  and th e sc hool ch i l d
ren of the N ati on ,  and to encourage a better understand ing of the wor l d  around and be l ow us by i nterested 
laymen and students through p ubli c  appearances and pub l i c at ions .  

DUTIE S  O F  THE  DEPARTMENT 

Con duct geolog i ca l  a nd  m i neral resource st udies (ORS  516.030 [1] ). 
Carry o ut economi c  s tudies pertai n i ng to ut i li zat ion of m i neral raw mater ials (ORS 516.030 [2] ). 
Cooperate wi th Federa l and  quas i -publi c  agenc ies i n  studies of va lue to t he state (ORS  516.030 [3] ). 
Serve as a b urea u of m i neral and geolog i cal  i n formati on, comp i le a nd keep up to date a m i nes catalog, 

prepare and p ubli s h  reports of i nvest igat ions and m i neral statist i cs (ORS  516.030 [4] ) . 
Collect spec imens and develop a m useum (ORS  516.030 [5] ) . 
Collect a m i ni ng and  geo l og i ca l  li b ra ry (ORS 516.030 [6J ) . 
Make quali tat ive exam i nati ons of rocks a nd m i nera ls (ORS  516.030 [7] ) . 

Study m i nerals a nd  ores a nd treatment processes (O RS  516.030 [8] ). 
Make q uant i ta t ive determ i nati ons of ores a nd m i nera ls (ORS 516.040) 
Make spectrog ra p hi c  a na l yses (ORS  516.050). 
Serve on the D redge  M in i ng Consul ti ng Commi ttee (ORS 517.700). 
Serve on t he Commi ttee of Natura l Resources (ORS 184.410). 
Advise other  agenc ies on m i neral  leases (ORS  517 .410). 
Adm i n ister O i l  and Gas Act (ORS 520). 
Part i c i pate i n  adm i n i strat ion of Ti de and  S ubmerged  Lands A ct (ORS 274). 
Establish un i t  operat ions for oi l a nd  gas development  (ORS  520.260). 
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ORGANIZATION OF THE DEPARTMENT 

Adm i n i strat ion 

Th e Department  is  "admi n i stered by a go verni ng board of three ci ti zens of Oregon appo i n ted by th e 
Governor " (ORS 5 1 6. 80 ) .  By l aw ,  the board i s  requ i red to meet four ti mes a year . The present mem
bers are: 

Frank C .  McCol l och ,  cha i rman ,  of McCo l l och ,  Dezendorf, and Spears , Port land attorneys; 
Fayette I .  Bri s to l  of Grants Pass , owner of Br i sto l Si l i ca Co. ; and 
H aro l d  Banta of Banta, S i l ven , and You ng , Baker attorneys . 

Meeti ngs were h e l d  dur i ng the past bi enni u m  at the fo l l ow i ng t i mes , i n  Port l and : August 1 9  and 
October 28, 1 966; March 3 1 , J u ne  23 , September 1 5 , and November 1 7, 1 967; and March 1 5 and 
May 3 1 , 1 968. 

The  governi ng board appo i n ts the State peo l og i s t ,  who ser ves at the p l easure of th e board . ORS 
5 1 6 . 1 20 sets out th e m i n i mu m  qua l i fi cations for s e l ect i ng th e S tate G eo l og i st as : " H e  sha l l be qua l i fi ed 

ORG AN I ZAT I ON CHART 
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I 
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I 
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Spe ci a l  S tud i es L i brary 
Museu m Museum 
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E conomi c Section Mi n i ng  Section Chemi ca l  Section :  
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Geochemi ca l  and Spectrograph i c  Ana lys i s  
Geophysi ca l  Section Radiometr i c 

I D. T .  A.
, 
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Edi to ri a I Sect ion 
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to perform as we l l as to d i rec t th e tech n i ca l  and execut i ve work of th e Department ,  and sha l l be ei ther a 
geo l og i st w i th a broad bac kground of m i n i ng and engi neer i ng exper i ence or a m in i ng eng i neer w i th a 
broad bac kground of geo l og i ca l  exper i ence , whose addi t iona l  qua l i f icat ions sh a l l be an experience rec 
ord wh i ch i nc l udes fi ve years i n  charge of i mportant work i n  ei th er m i n i ng eng i neer i ng ,  geo logy ,  or both , 
and a m i n i m um tota l exper ience of 10 years in these fi e l ds . " 

Offi ces 

Th e admi ni strat i ve offi c es and l a borator i es of the Department are l ocated in th e State Offi ce 
Bui l d i ng in  Por t l and.  I t  h as a ful l -ti me staff composed of th e State Geo l og i s t ,  th ree geo logi sts, one m i n 
ing  eng ineer ,  o n e  petro l eum engi neer , o n e  spectroscopist ,  o n e  assayer -chemist ,  o n e  cartographer,  one 
edi tor- l i brar i a n ,  two secretar ies ,  and one accoun tant .  Permanent fi e l d  off ices are l ocated in Baker and 
Grants Pass and are staffed by two geo log i sts and one secretary at each l ocati o n . A temporary fi e l d  of
f ice is establ i sh ed to accommodate th e work of th e ur ban geo l ogy program; in 1 967 th i s  was l ocated i n  
Beaverton and i n  1968 i n  Sa l em . As work progresses up the Wi l l amette Va l l ey , the offi ce wi l l  be moved 
to keep pace w i th the work. A warehouse is l ocated in Por t l and to house c utt i ngs and cores from oi l ex
p l orat ions , pub I icat ion reserves , fi e l d  eq ui pment ,  and permanent records . 

Staff ass ignments 

To carry o ut the dut i es and obj ec t i ves of the Departmen t ,  four ma i n  di vi s i ons have been esta bl i shed :  
1) G EO LO G I C; 2) EN G I N EER I N G; 3) LABORATORY; and 4) PUB LI CATI O N .  

1) T H E  G EOLO G I C  D I V I S I O N  has four maj or secti ons,  each headed by a geo l og i s t  who has spe
c i a l i zed i n  h i s  ass igned fi e l d . Th e sect ion h ead has the responsi bi l i ty of p l an n i ng  programs and projec ts 
and see ing  th at they are c arr ied to comp l et ion . These four sec t ions and the i r  respons i bi l i t i es are :  

Econom ic  Sec t ion -- Makes stud i es of depos i ts of a l l th e meta l l i c mi nera l s  to determi ne 
the i r  geo l og i c  sett i ng i n  order to encourage fu rth er exp loration and de l i neate 
areas havi ng th e greatest possi bi I i ty for the d i scovery of new deposits; 

S trati graph i c  Sect ion -- Assi gns areas for th e State Geo l og i c  Map work and performs 
geo l og i c  mappi ng; compi l es measured sect ions and fossi l l i sts; and assem bl es 
o th er data needed for the unrave l i ng and ready understandi ng of Oregon ' s  geo l ogy; 

Eng ineer ing Geo l ogy Sect i on -- Performs geo l og i c  work wh ich  pertai ns to ur ban p l an n i n g ,  
bui I di ng si tes , geo l og i c  h azards , a n d  sources o f  bui l d i ng mater ia l s; and 

Geochemi ca l  and Geophysi ca l  Section -- Samp l es and ana l yzes l arge areas in order to 
de l i neate mi nera l  targets for furth er exp l o i tat ion and desi g ns ,  bu i l ds ,  and uses 
f ie l d  i nstr uments for detec t ion of m i nera l izat ion . 

2) T H E  E N G I N E ER I N G  D I V I S I O N  is di vi ded i n to a Min i ng Sec t ion and a Petro l e um Sec tion . 
The M in i ng  Sec t ion is responsi bl e for deve l op i ng  the i ndustr i a l  m i nera l s ,  co l l ec t i ng mi nera l product ion  
data , and di ssem i nati ng m inera l i nformat ion . The Petro l eum Sec t ion enforce s  th e O i l and Gas Act ;  ma i n 
tai ns and studies the c utti ngs from dr i l l i ngs; a n d  prepares reports o n  areas deemed to have potent ia l  for 
o i l  and gas deposi ts from dri l l -h o l e  i n formation and surface geo l ogy . 

3) T H E  LABORATORY D IV I S I O N  provi des support to th e Geo log ic  and Engi neer ing  Di vi s ions and 
carri es out th e pro vis ions of the Department's Act req ui r i ng free assays on ores and spec trograph i c  ana l yses 
for i ndustry and oth ers . 

4) T H E  PUBLI C AT I O N  D I V I S IO N  prepares th e reports and maps of th e scien tists and eng i neers for 
p ubl ic  use and i s  responsi bl e for th e month l y  p ubl i cation ,  The ORE  B I N .  Th e Department not on ly pub
l i shes i ts own researches ,  b�t a l so the work of oth ers wh ich  i s  cons idere d  s ign i fi cant  to th e deve lopmen t 
of Oregon 's mi ner o  I i ndustry and th e understand ing of i ts geol ogy . Data are ca mpi I ed for ready reference 
to th e geo logy and mi nero  I resour ces of th e S ta te . Th e Ca rtog raph i c  Sec tion  works with th e oth er staff 
members from th e very i n ception of a project, in order tha t  th e da ta wh i ch are o btai ned can be p resented 

7 



i n  the most comp l e te and c l earest form . 

Th e techn i ca l  staff is not on l y  responsi b l e  for spec i fi c  sec t ions of a di vi s ion ,  but members are 
a l so ass igned certa i n  geo l og i c  areas and commod i t i es on wh i ch they m ust become expert . Th i s  provi des 
the Deportment a greater depth i n  answeri ng i nqui r i es on both geo logy and m i nera l deposi ts ,  and assures 
that the p l ann i ng and execution  of  pro jects w i l l  rece i ve careful revi ew .  

S taff s ize 

I ns tead of havi ng th e ful l comp l ement of geo l og i s ts and engi neers necessary to carry out a l l th e 
duti es of the Department ,  th e techn i ca l  staff serves as a nuc l e us to d i rec t th e work and perform on l y  cer
tai n  aspec ts of a projec t.  S tudents are uti l i zed to do a l arge port ion of the pre l i m i n ary work for the S tate 
Geo l og ic  Map . Professors are h i red d ur i ng the summer to perform work req ui r i ng ski l l s or i nstrumentation 
not ava i l a b l e  in the Departmen t ,  and consul tants are used on a temporary bas i s  for spec i a l ty work or to 
add manpower . 

BASIN 

UPLAND 

�� 
'- sral£ Of OII(C.ON 

o .......... . . 
GEOLOGY 

... 
MI .. [IU.l,. I,..QUSTFI:l(S 

Modified from Dicken,. Oregon GeogrCfht.r \950. 

Geomorph i c  provi nces and d i s tr i bution of pre-Ter ti ary roc ks (sti pp l ed) . 
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PROGRAM OF THE DEPARTMENT 

In the course of its duties, the Deportment answers thousands of letters and telephone coils each year, os 

well os serving hundreds of people who coli at the offices. In addition, numerous other contacts are made 
with the public, such os field examinations, lectures, judging County and State Fair mineral exhibits, 
and aiding in 4-H and Boy Scout programs. The Department's major contribution to the State, however, 
is through its geologic mopping and mineral investigation projects. During the post biennium the follow
ing projects were under way, completed, or recessed due to lack of funds. Financial aid in the amount 
of $6000 was received from the State Technical Services Act for one-half the cost of publishing reports 
or maps on several of the projects. 

(Right) State, Federal, and 
university geologists meet to 
integrate pions for geologic 
work in the State. Baker, 
Oregon, 1968. 

9 

(Left) Members of 4-H Clubs 
appreciate guidance and aid 
in identifying their rock and 
mineral collections. 



GEOLOGIC DIVISION 

A. Economic Section 

1 . 

2. 

3. 

4. 

Geology and mineral resources of 
southeast Klamath and southwest 
Lake Counties. 

Geology and mi nero I resources of 
Upper Chetco River area, Curry 
County. 

Commodity studies: 
a. Gold and silver in Oregon. 
b. Geothermal resources of Ore

gon (recessed). 
c. Uranium in Oregon 

(recessed). 

Special studies: 
a. The mi nero I and water resources 

of Oregon. 

The geology and mi nero I deposits of southeastern Kla
math and southwestern Lake Counties was a joint project 
with Pacific Power & Light Co. and Great Northern 
Railroad. The project was under the direction of and 
the work was done by Deportment personnel, with finan
cial support from the companies. The contract for the 
work prevented either company from locating any min
erol deposit found until after publication. The area 
covered was in excess of 6000 square miles. Field work 
began in August 1967 and was com pi eted one year later. 
Publication will be in 1969. This area contains Oregon's 
only uranium mines. Other metals or mineral materials 
which are known to occur there include mercury, bose 
metals, diatomite, perlite, building stone, and sand and 
grovel. Geothermal energy is also a possibility. 

The geology and mineral deposit study of the 
Upper Chetco River area, Curry County, was begun in 
1966. Field work is BOOk completed, and publication 
is scheduled for 1972. The project area embraces 200 
square miles in Oregon's most rugged and isolated re
gion. There ore more than 48 known prospects in the 

area. Minerals found include gold, copper, cobalt, nickel, iron, and asbestos. The possibility of more 
extensive investigation by industry after report publication is considered good. 

Work was completed on gold and silver in Oregon and on the mineral and water resources of Ore
gon, a joint project with the U.S. Geological Survey. The geothermal resources of-Oregon and uranium 
in Oregon projects were temporarily recessed. 

Looking westward across rugged country of the upper Chetco River, 
Curry County. Big Croggies on the skyline. The area has produced 
gold, copper, and chrome. Investigations indicate further explora
tion is warranted. 
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B .  Strati graph i c  Secti on : 

1 .  

2 .  

3 .  

4 . 

5.  

State Geo l ogi c Map . 

Geo l ogy of the southwestern part 
of th e J oh n  Day up l i ft .  

Geo l ogy o f  northeastern Oregon . 
a .  Geo l ogy of Snake R i ver 

Canyon (recessed) . 

Geo l ogy of the I ronside Mountai n 
quadrang l e .  

Spec i a l Studi es: 
a. G eo l ogy Gu i debook Seri es . 
b. Geo l og i c  Tri ps i n  Grant  County . 
c .  Geo l ogy of S tate Parks 

(recessed) . 

Duri ng the past two years, fi e l d  work on th e S tate 
Map Project has shown exce l l ent  progress . Most of 
the eastern ha l f of the State has now been comp l eted 
t hrough the efforts of geo l ogi sts and graduate students 
from th e S tate of Oregon Department of Geo logy and 
Minera l  I ndustr i es ,  th e U . S . Geo l og i ca l  Survey, and 
the Un i versi t i es .  The accompanyi ng  map shows th e 
quadrang l es that have been pub l i sh ed and the status 
of mappi ng in th e u ncomp l eted areas . 

The Burns quadrang l e ,  mapped as a cooper
ati ve pro jec t between the Federal Survey and the 
Department  of Geo l ogy and Mi nera l  I ndustries , is 
u nder l a i n  a l most en ti re l y  by sed imentary and vo lcan
i c  roc ks of  Cenozo ic  age , th at i s ,  l ess th an 60 mi l 
l ion years o l d .  Th e geo l og i c  map of the Burns area 
shou l d  be pub l ished by the spr i ng  of 1 969. One of 
the most i nterest ing and w idespread rock  un i ts w i th 
i n  th i s  quadrang l e  i s  a vo l can ic  ash f l ow that poured 
out on th e surface of the earth about 1 0 mi I I  iori years 
ago . I t  spread out as an i ncandescent c l oud of ash 

partic l es over an area of severa l thousand square m i l es. Had an eruption  of th i s  type occurred in a popu
l ated area in  recent  ti mes , i t  wou l d  have been a major catastrophe.  A si mi l ar event d i d  take p l ace  a l 
most 70 years ago o n  t he i s l and o f  Marti n ique i n  th e West I ndi es. I n  the spri ng o f  1 902 an ava l anche  of  
hot gas  and vo l can ic  ash poured down the s l ope of Moun t  Pe l ee toward t he town of St .  Pi erre , th e port 
and capi ta l of Mart i n ique .  W i th i n  a few m i nu tes the who l e  c i ty and i ts 30, 000 i nhabi tants were anni 
hi l a ted by the b l ast . 

H .  J .  Buddenhagen, consu l ti ng geo l og i st for the Department of Geol ogy and Mi nera l I ndustri es , 
has compl eted h i s  fi e l d  study of a ma jor part of th e pre-Tertiary geo l ogy of th e Sup l ee- l zee area of east
centra l Oregon . I t  i s  i n  th i s  part of th e S tate th at th e o l dest known  foss i l i zed roc ks have been found,  
approxi mate l y  400, 000 , 000 years i n  age . The mapp i ng of the roc ks and th eir  structura l features has re
vea l ed much important i n formation on the ear l y  geo l og ic  h i s tory of th e cen tra l Oregon reg i on , and shou l d  
encourage fur th er search for o i  I and gas i n  centra l Oregon . 

One of the most geo l og i ca l ly comp l ex areas i n  Oregon l i es i n  the northeastern part ,  i n  the gen
era l vi c i n i ty of Baker and the Wa l l owa Mou nta i ns eastward to the Snake R i ver Canyon . Understand i ng 
the structure and th e areal re l a tionsh i ps of these rock  un i ts is i mportant for fu ture deve l opment of econ 
omic mi nera l deposi ts and de l i neation of th e basement geol ogy of Oregon . The roc ks are fai r l y  o l d  and 
they h ave been consi derab l y  fo l ded and fau l ted s i nce the time th ey were fi rst deposi ted . Howard Brooks , 
d i str i c t  geo l ogist  i n  th e Baker fi e l d  offic e  of th e Department,  h as spent parts of severa l su mmers i n  the 
Snake Ri ver Canyon and adjacent areas between R ich l and and Hunti ngton u n ra ve l i ng  th i s  struc tura l  pu z
zl e .  Farther north , Tracy Val l i er mapped a stretch of th e canyon between Oxbow and H e l l s  Canyon Dam 
as port  of o research prob l em for h i s  doc tora l d i ssertat ion .  Va l l i er ,  who now i s  a professor of geol ogy at 
I nd i ana S tate Un i vers i ty ,  is conti nui ng his mapp ing  of the pre -Terti ary geo logy a l ong the Snake Ri ver 
down  stream from H e l l s  Canyon Dam to th e Wash i ngton S tate l i ne , th rough fi nanc i a l  support from th e 
I daho Bureau of Mi nes and Geo logy and th e Department . Wh en th i s  work is comp l eted , the i nformation 
wi l l  be pub l i shed by the Department  as a contr i but ion to th e State Geo l og i c  Map Pro jec t .  A progress 
report and map for the use of the canyon vi si tor were pub l i shed i n  The ORE  B I N i n  December 1967, cov
eri ng  the area from Hu nti ngton to He l l s  Canyon , a d i stance of 94 mi l es .  

Personne l  from th e Federa l Survey are beg i nni ng to compi l e  a l l  avai l ab l e geo log ic maps of east
ern Oregon in order to assemb l e  the fi na l map at a sca l e  of 1 : 500 , 000 .  I t  is p l anned th at th e map of 
the eastern h a l f  of the State w i l l  be avai l ab l e  to the pub l i c  some t ime w i th i n  the next fi ve years. 
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C .  Eng i neeri ng Geology Sec tion : 

l. Engi n eer i ng  Geo l ogy of th e 
Wi l l amette Va l l ey for Urban 
P l anni ng . 

Oregon i s  a rap i d l y  grow i ng state,  wi th i ndustry and popu l ati on 
bui l d-ups center i ng  in th e more favorab l e  areas . The Wi l l amette 
Va l l ey ,  w i th i n  th e next few decades , i s  desti ned to become a 
mega l opo l i s made up  of merg i ng  metropo l i tan areas extend ing 
from Port l and to south of Eug ene . 

Urban p l an ners are bei ng ca l l ed on to recommend zon i ng l aws and direct the growth taki ng p l ace  
i n  the Wi l l amette Val l ey .  

P l anners need the data geo l og i sts and eng i neers can prov i de so that best use wi l l  be made of our  
ever -sh r i nk i ng  avai l ab l e  l and .  Too freq uent ly  in  the past  l ands have been set  as ide for spec i f i c  purposes 
based upon geograph i ca l  l ocat ion on l y ,  wh i l e  geo l og i ca l  condi ti ons were such that the land  proved to be 
better sui ted for aneth er purpose . 

I n formati on concern i ng th e engi neer i ng propert ies of th e so i l  and bedroc k uni ts ,  env i ronmenta l 
hazards such as l ands l i des , f loods , h i gh gro und-water tabl e ,  poor foundat ion soi l s ,  and th e l ocation and 
extent of engi neeri n g  constr uct ion mater i a l s ,  i s  req ui red for l ay i ng  th e p l ans for safe and effect ive deve l 
opmen t of l and . 

Sand , grave l ,  and other construc tion materi a l s  occ ur i n  l i mi ted areas . I f  i nadequate know l edge 
i s  avai l a b l e  of the deposi ts ,  i nc l ud ing  area l extent ,  q ua l i ty ,  and q uan t i ty ,  th e major port ion of the de
posi t may be overrun by housi ng or other i ncompati b l e  deve lopments . I n  some cases, areas have been 
zoned for th e production of grave l s  and oth er materi a l s  wh ich  were defi c i en t  i n  ei the r  quant i ty or qua l i ty 
or both . 

Land requ i rements for var ious i ndustr i es di ffer , dependi ng upon wh eth er l arge quant i t i es of water 
are to be used , wheth er d i sposa l of l arge amoun ts of waste is a req ui rement,  and wheth er the i nsta l l at ion 
can susta i n  m i nor sett l ement or  no sett l ement at a l l .  Th ese and other numerous factors make th e nature of 
the geo logy and so i I s eq ua l l y  as-i mportant  as geograph i ca l  l ocat ion . 

I n  order to make urban geo l ogy avai l a b l e ,  th e State of Oregon Department  of Geo l ogy and Mi n
era l I ndustr i es i s  engaged i n  a detai l ed mappi ng a nd  study of th e geo l ogy and eng i neeri ng ch arac ter ist ics 
of the ground in th e Wi l l amette Va l l ey .  

The resul t of th e fi rst of such stud ies ,  " Engi neer i ng Geol ogy of the Tua l at i n  Va l ley Reg ion , " by 
H .  G .  Sch l i c ker and R .  J .  Deacon ,  was pub l i shed in 1 967 as the Department ' s  Bul l et i n  60. Th i s  area 
was chosen first because it i s  one of the fastest growi ng comm uni t i es in the Pac i fi c  Northwest . The sec
ond study , p l anned to be i n i t iated as soon as funds are ava i l ab l e ,  is th e Sa lem-Da l l as area i mmedi ate l y  
to th e south . The Al bany-Corva l l is and th e Eugene-Cottage Grove areas w i l l  fo l l ow (see i ndex map) .  

P l anners , engi neers, land deve lopers , and i nd iv i dua l  l and owners w i l l  fi nd th ese reports useful in  
the fo l l ow i ng ways: 

1 .  Eva l ua tion of so i l  and foundation charac ter ist ics for i ndustr i a l , commerc i a l ,  and 
resi denti a I properti es . 

2. Eva l uat ion of so i l  condi t ions for l ocat ion of roads , p i pe l i nes ,  and oth er surface and 
subsurface i nsta l l a t ions . 

3 .  Eva l uation of response o f  so i I s  to erosion , compac t ion o f  embankments ,  s l ope  sta
bi l i ty ,  and i n terna l drai nage . 

4. Location of hazards such as areas of f lood ing , s l ope fa i l ure ,  and near -surface ground
water tab l e .  

5 .  Determ ination of-response of soi l and roc k un i ts to  ear thq uake forces . 

In movi ng i nto th i s  fi e l d  of geo l ogy , th e Department has s ign i f icant ly  extended i ts serv i ce  to the 
peop l e  of Oregon . Geo l ogy affec ts everyone wh ere he l ives . I f  a person bui l ds a fi ne  house and can 
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find no water for domestic use, money has been wasted. A dwelling or larger structure located on un
stable ground, even though the movement is a few inches a year and apparent only to the trained geolo
gist, can be totally disastrous to that structure. 

Numerous examples of costly blunders caused by the lack of use of geologic data hove occurred 
in Oregon and elsewhere. Financially, a study will pay for itself in savings to the community, within a 
relatively short period of time. 

Rapid changes in land use as orchards and form lands become freeways, industrial parks, 
shopping centers, and housing developments. View looking north towards Progress and 
Beaverton (photograph courtesy of Oregon State Highway Deportment). 
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USGS 1963 

I ndex map for th e Engi neer i n g  Geo l ogy of the Wi l l amette Va l l ey for Urban P l ann i n g. 
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D. 

l. 

Geochemical and 
Geophysical Section: 

Stream-sediment sam piing 
of southwestern Oregon. 

The program of geochemical exploration by stream-sediment sam
pling that has been under way for several years is continuing. 
Although the field and laboratory work by the Department is be
ing held at a low level, the information generated during the past 
is being put to increasing use. 

2 .  Stream-sediment sam piing 
of the Fremont Mountains, 
Klamath-Lake Counties. 

The field and laboratory work is completed for the south
west Oregon stream-sediment program and it is anticipated that 
the cartography and publication wi II be done during 1969. Even 
before publication, this information is starting to be used; sever-
al mining companies hove had personnel in our Portland office 

copying the data and discussing it with the staff. The U.S. Geological Survey is making spectrographic 
determinations for 30 elements on splits of all of the samples collected in southwestern Oregon. This is 
yielding a great deal more information on various types of mineralization than might be expected. In ad
dition to the four elements (copper, zinc, molybdenum, and mercury) the ones with the greatest poten
tial that they are checking for are silver, chromium, nickel, lead, and tin. Selected samples are being 
checked for gold and platinum. 

When this analytical work js completed, it will add a great deal of useful information for anyone 
making geologic studies in the region. 

A copper anomaly found by the 
Deportment near Keating, Oregon in 
1960 is (summer of 1968) being dri II ed 
by a major mining company, iII ustroti ng 
the time I ag that often takes pi ace in 
the search for metals. This anomolywas 
first described at a meeting of the North
west Mining Association in Spokane in 
December 1960. During the next couple 
of years representatives of several min
ing companies looked at the area and 
took a few surface samples, but essen
tially nothing was done until late 1967, 
when a major mining company staked 
claims around the area, did extensive 
geochemical soi I sampling, and has 
been conducting an exploratory core
dri IIi ng program si nee the spring of 1968. 
It will probably require several more 
months of systematic drilling to deter
mine if enough ore is present to be 
developed into a mine. An even bet

Sampling dry wash nee.- Summer Lake, 
Lake County, Oregon. 

ter example of this time lag is the nickel deposit at Nickel Mountain that is currently being mined by the 
Hanna Mining Co. Here, the original discovery was made in 1864, but it was not until nearly 90 years 
later that the deposit was developed. 

In addition to the southwestern Oregon stream-sampling program, the geochemical service is used 
by the Department as a rapid method for determining the presence of metallic mineralization in areas be
ing evaluated on other projects. For example, when the Department makes a study for the State Division 
of Lands in connection with a request to relinquish mineral rights on its land holdings, the geologist mak
ing the field check takes soil, rock, or sediment samples to be checked, either in the geochemical or as
say laboratory. 

A new project undertaken in 1968, with anticipated publication in 1969, consists of sediment 
sampling and analysis of streams draining areas of potential mineralization in Lake and Klamath Counties 
as a part of a cooperative survey made with Great Northern Railroad and Pacific Power & light Co. In 
addition to copper, zinc, molybdenum, and mercury, these samples will be analyzed for uranium because 
of its known occurrence and potential for further deposits in the region. 
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OREGON-JACKSON CO. 
15 MINUTE SERIES (TOPOGRAPHIC) 

One of 36 fi fteen-mi nute quadrang l es cover i ng southwestern Oregon , show i ng stream-sedi ment samp l e  
si tes. Each samp l e  i s  ana l yze d  for 4 e l ements b y  geochemi c a l  methods and for 30 e l ements b y  spec
trograph i c  methods . Compos i te sampl es are ru n for go l d  and p l ati num by atomi c  absorption .  
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E. Interagency Assistance: 

1. 

2. 

3. 

4. 

Mineral right evaluation: 
a. State Division of Lands. 
b. Counties. 

Mineral lease consultations: 
a. State Division of Lands. 
b. State Forestry Deportment. 

Geologic engineering: 
a. Game Commission. 
b. Fish Commission. 
c. Economic development. 

Review of incorporation applications: 
a. Mineral companies. 
b. Treasure trove. 

Each year the State Division of Lands and the counties 
are approached to release mineral rights of land onwhich 
the surface rights hove been sold. The Deportment in
spects the land and advises whether or not minerals of 
value exist. 

By law, a State agency must consult with the 
Department before it leases land for mineral, including 
oil and gas, exploitation by private companies. The 
Deportment works with the agency in setting up the terms 
of the lease and in advising what precautions should be 
token to protect the State's interest. Usually it is the 
work of the Department that brought the investigating 
companies to apply for the lease in the first place. 

As the State agency informed on geology, other 
agencies are more frequently calling on staff members 
for advice on foundations for buildings, dams, fish lad
ders, and other capital construction projects. An ex
ample of the value of this work concerns the building 

of a reservoir in north-central Oregon. Inspection by the Department indicated that one footing for the 
dam, as proposed, might not be on bedrock and that there was a probability that a portion of the reservoir 
would require grouting, for one of the lava flows had a rubbly base which could allow excessive drainage 
of the pool. This alerted the agency to the necessity for drilling, and gave them a better ideo on project 
costs. 

The Corporation Commissioner asks the Department to comment on proposals submitted to his office 
for clearance for public sole of stock. 

An unusual case in 1968 concerned a treasure-trove excavation on the coast. Examination by De
partment personnel indicated that the excavation had reached bedrock and deeper exploration was not 
warranted. 

State, Federal, and University geologists meet 
in field to confer on geology of northeastern 
Oregon. Note lime plant and quarry of 
Oregon Portland Cement Co. in background. 
Lime, Oregon, June 1968. 
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ENGINEERING DIVISION 

A. Mining Section: 

M i n e r a l  Pr o d u c t i o n  

One look at the table showing Oregon's annual mineral production for 1 966 shows the great importance 
of two commodities to the state's welfare. Sand and gravel and crushed stone, in addition to creating 
$68 , 000, 000 in primary wealth, provided the "growth minerals" which fueled the economy of every sec
tor of the state (see table 1 ) .  

Table 1 .  Some of Oregon's Minerals at a Glance 
(in thousands of dollars) 

Clays 
Gold 
Lime 
Mercury 
Sand and gravel; stone 
P� -ce; volcanic cinders 
Miscellaneous* 

Total 

$ 

1 966 

362 
1 0  

2 , 283 
309 

68 , 6 1 5 
1 , 256 

1 9 , 926 

$ 1 07, 484 

* Cement, copper, diatomite, iron ore, 
lead, perlite, nickel, peat. 

Last year 1 9  counties were members of the 
"Million -Dollar-a-Year Club," membership in 
which is restricted to counties producing a mini
mum of one million dollars worth of minerals an
nually. Since sand and gravel and crushed stone 
account for 78 percent of the state's total mineral 
production, the importance of these commodities 
to communities throughout the state becomes ap
parent. Ordinary sand and gravel, dredged up 
from state-controlled stream beds, annually pumps 
about $200, 000 into state coffers in the form of 
royalties alone. Growth minerals are valued in 
the pit for canvassing purposes. These same mate
rials are worth approximately 1 0  times as much 
when processed, delivered, and sold (see table 2 ) .  

Far more important than this, however, is 
the impact that these products have on community 
development. There is no substitute for them in 
most domestic, industrial, and commercial construc

tion, and in all likelihood there never will be. The supply of growth minerals is limited, and unless prompt 
steps are taken even these resources will be removed from utilization by urbanization. The State of Ore
gon Department of Geology and Mineral Industries has long urged communities, planning groups, and oth
er agencies charged with resource managment to insure that existing deposits of sand and gravel and 
stone are protected unti I they can be used. 

Mining characteristically requires a very small amount of land, and produces more dollars of pri
mary wealth per acre than any other natural resource. One acre of sand and gravel 27 feet deep will yield 
43 , 560 cubic yards. If this is 
state-owned land, the state wi II 
receive more than $5000 in 
royalties from that one acre. 
The value of the sand and gravel 
sold wi II amount to more than 
$400, 000, and if all of the sand 
and gravel from that one acre is 
used for concrete aggregate for 
building construction, the re
sulting structures will be worth 
more than $4 ,  000, 000 • After 
the sand and gravel have been 
removed, the excavation can be 
used for a sanitary fill, a pub
lic park with a ready-made am
phitheatre or lake basin, or as 
a site for commercial or indus
trial buildings with the base
ments already dug. 

Table 2. The Million Dollar a Year Club* 

County Value County Value 

Baker $ 6,499,000 Lake $ 1,020,000 
Clackamas 7,474,000 Lane 8,500,000 
Coos 1' 112,000 Linn 3,429,000 
Deschutes 1 '003,000 Malheur 1,091,000 
Douglas 9,929,000 Marion 1,145,000 
Gilliam 31,950,000 Multnomah 6,200,000 
Hood River 1,465,000 Sherman 1,424,000 
Jackson 3,402,000 Umatilla 1,820,000 
Josephine 1' 146,000 Washington 2,466,000 
Klamath 2,124,000 

* In addition to the values shown, there was a total of $7,913,000which. 
could not be assigned to specific counties, plus the production from Lincoln 

and Morrow Counties, which was concealed to avoid disclosing individual 

company confidential data. 
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Known by the trade name of "Moon Mesa 
Rock, " decorative-type building stone from 
Dooley Mountain, Baker County has been 
used i n  many notable edifices constructed 
throughout the Northwest during recent years. 
Shown here awaiting shipment is rock in pal
leted form at the yards of the Blue Mountain 
Stone & Lime Co . ,  Baker, Oregon. 

In 1967 each person living in Oregon used an 
average of 7 .  5 tons of sand and gravel, compared to 
the national average of 6 . 5  tons. Oregon is a rela
tively undeveloped state which is shifting the empha
sis in its construction to the more durable building 
materials. The demand for "growth minerals" such as 
crushed stone and sand and gravel has been increasing 
rapidly over the years and the curve wil l  be steeply 
upward in the future. 

Although the $107 mi l l ion value reported 
(see table 1 )  set an a l l-time record, it did not include 
such Oregon-produced metallurgical products as ferro
nickel, pig aluminum, ferrosi licon, elemental silicon, 
the various exotic metals, regular and alloy steels, 
calcium carbide, and other furnace products. The 
value of these metallurgical products is considerable, 
but no figures ore publ ished to show the dollar total • 

Quite likely, the total value of these products amounts 
to more than $300 mi I I  ion annua I I  y .  

The rapid increase i n  the value of the state's 
mi nero I and metallurgical production is perhaps best 
i l lustrated by the fact that the value is doubling ever 
more frequently. Starting in 1 942, i t  required 1 0  
years to double the value, fol lowed by an 8-year 
period in which it doubled again .  The lost doubling 
required only 6 years. During the 25-year period 
from 1 942 to 1 966, the total value of production 
soared 664 percent. 

Oregon's mineral and metallurgical industry is many things to many people.  It supplies the 
aggregate and concrete for building miles of roads and dozens of bridges. I t  refines exotic metals for ap
plications in outer, inner, and under space. I t  provides building stone for beautifying houses and other 
buildings, bedding material for plants, and pigment for paints. It provides more hours of recreation than 
any other natural resource in the State. I t  adds a much-needed stabi lity to an economy plagued by sea
sonal employment fluctuations. It serves and benefits every community in the State. It provides jobs di
rectly for 1 2 , 000 wage earners. Oregon's i ndustrial-mi nero I producers pay taxes, cater to the veri ed and 
ever-increasing demands of growing communities, operate without benefit of federal or state subsidies, 
locate their own resource materials, develop, mine, and beneficiate them with their own money, andsell 
a product that has advanced less in price than has the general economy . 
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Oregon streams supply 
much of the sand and 
gravel produced in the 
state. River barges 
commonly transport the 
freshly dredged aggre
gate to screening and 
crushing plants. 



(Left) Shown here is a shredder in service on the 
pi lot operation at the peat pit developed by Jew
ell's Mother Earth, Inc., Enterprise, during the 
summer of 1 966. Today peat is being produced and 
marketed under the company's own trade nome and 
also packaged under contract for other suppliers. 
Two new 50x1 00-foot buildings ore being construc
ted to house increased capacity processing and bog
ging facilities and for warehouse purposes. The 
enlarged facilities ore scheduled for completion by 
August 1 ,  1 968. 

(Above) For near I y 3 years the 0 mega Mines Co . , 
Vancouver, B. C . ,  has been conducting on apprais
al of certain of the better known eastern Oregon 
gold lode mines located in the vicinity of Bourne, 
Baker County. This has included extensive reha-
bi litotion of old workings, new subsurface explora
tion, and diamond drilling, principally on the old 
E & E and North Pole properties. Pictured here is 
the newly erected heodfrome on the shaft at the 
Golconda mine - the.next target scheduled for de
watering and examination by the company. 

(Above) Mining claims embracing most of the better known copper prospects in the Lower Powder 
River volley district in Baker County have been under investigation during the post 2 years by teams 
of specialists representing two major mining companies -- Cyprus Mining Co. and Kennecott Copper's 
Bear Creek Exploration subsidiary. Both companies ore currently following up their previous invest
igations with core-drilling projects designed to explore subsurface conditions of mineralization at 
critical places in their respective holding areas. Pictured here is a Boyles Brothers drilling crew 
spudding in their 13 th test for Cyprus at a location near the old Mother Lode mine on Balm Creek. 
Between them, these exploration projects constitute the most comprehensive appraisal ever con
ducted in terms of the open-pit potential of the prospects in this area. 
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(Right) The Btretz mine in southern 
Molheur County has o history of 
mercury production extending bock 
to 1931 . 

(Left) Discovered only four years ago and sti I I  very 
much in on exploratory stage of development, the 
Canyon Creek Cinnabar prospect has already yielded 
105 flasks of retorted quicksilver. The 7-flosk ship
ment pictured here constitutes the most recent (May 
1968) shipment. It originated from 8 tons of sorted ore 
from o new I y opened test or eo. 

Although it is too early ot this state of develop
ment to evaluate the prospect's potential, i t  con cer
tainly be described os one of the most interesting new 
discoveries mode in recent years. The cinnabar occurs 
in bedding planes, joints, and shears of o steeply dip
ping pre-Tertiary (probably Triassic) sediment over on 
oreo os yet not fully delineated. 

Other mercury operations in the State include 
the Gloss Buttes mine in Lake County, the Bretz mine 
in Molheur County, the Block Butte mine, Lone County, 
and the Elkheod mine in Douglas County. 

22 

(Left) High-purity quartz has been 
mined at the Bristol Silica mine for 
the post 30 years. The mine is lo
cated in Jackson County. 



T h e  M e t a l s  

large aggregate plant$ 
supply a variety of prod
ucts for their customers. 
Premixed concrete, bitu
minous mix, and loose 
aggregate, all tailored 
for a particular applica
tion are shown here in a 
Portland area sand and 
grovel plant. 

The mining and metallurgical industry as a tax-paying, profit-seeking industry must necessarily 
produce materials that are in demand. There is no government subsidy for not mining and refining ore, 
nor does the industry get paid for minerals and metals which it has produced but cannot sell . As a result, 
the industry is both viable and pliable. Over the years Oregon mines and mills hove produced minerals 
and metals as they were required and in the quantities needed, in both peace and war. Years ago the 
West needed, above all else, two vital ingredients - - manpower and wealth. The mines attracted the 
men and the men produced gold and silver (wealth) in prodigious quantities. During two world wars Ore
gon was a major producer of strategic chrome and mercury . Today the federal government has decided 
that gold and silver ore unimportant in our notional economy and the emphasis has turned to the modern 
metals. 

Oregon is one of the principal centers for the production of the various exotic metals used in atom
ic applications and space-age hardware. The state's exotic-metals industry was fully discussed in the 
October 1967 ORE BIN. In addition to the unique aspects of this branch of metallurgy, some of the new 

(Right) Aircraft-mounted 
differential spectrometer 
used to determine gamma 
radiation from surface or 
near-surface rocks. So
phisticated equipment of 
this type is being used by 
second-generation uroni
um prospectors in southern 
Oregon . ( Photograph 
courtesy of NuclearFuels 
Division, GulfOil Corp.) 
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metals ore replacing old-line metals where severe corrosion or heat problems exist. Skins of aircraft hove 
changed from canvas to aluminum to titanium, and exteriors of railroad passenger cars hove evolved from 
wood through steel to titanium. 

Two major international mining companies ore currently exploring for copper in northeastern Boker 
County. The Deportment hod earlier conducted a geochemical investigation of a portion of the area and 
published a brief report summarizing the findings. Geochemical prospecting is employed to identify areas 
having a higher than overage level of mineralization. The Deportment believes that it con be most effec
tive if it selects likely districts for study, conducts surveys to pinpoint areas for more intensive study, and 
then attempts to attract industry to mount intensive exploration which might lead to a mining operation. 

Lorge areas of eastern Oregon ore being examined by three mining companies which ore looking 
for uranium. Uranium mining is experiencing renewed activity as the demand for industrial applications 
of radioactive materials grows. The companies ore using sophisticated detection devices which, in the 
initial stages of the program, ore airborne. Numerous occurrences of uranium-bearing minerals ore known 
in the central and south-central portions of the State. Two deposits in the Lakeview area hove a history 
of production, though both ore currently idle. Exploration for additional ore is being conducted at one 
of the properties. 

Aerial view of Oregon Metallurgical Corp. plant at Albany, Oregon. This plant is one of a group 
that has benefited from the pioneer work done by the U.S. Bureau of Mines research center located 
at Albany. The Bureau perfected processes which made it possible to produce "space age" metals 
such as titanium, zirconium, hafnium, columbium, and tantalum in commercial quantities. Ore
gon is one of the leading states in the Union i n  the production of these metals. 

24 



B .  Petroleum Section: 

H i s t o r y  o f  D r i l l i n g  i n  O r e g o n  

The first oil test holes were dri l led in Oregon around 1 902 . The interest at that time centered in Malheur 
County on the eastern border of the state and in the Willamette Valley near the town of N ewberg . Si nce 
these early ventures , 1 75 oil and gas holes have been drilled in Oregon without a si ngle commercial dis
covery . Beginning in 1 96 1 , major companies explored the offshore region bordering the state until last 
year . A succession of eight dry holes left them too discouraged to continue the search . Onshore activity 
was continued by two wildcatters and three large firms . 

Oregon has regulated petroleum exploration s ince 1 923 . Inspections and filing of records were 
first done under the supervision of county courts , but passage of new laws in 1 949 and 1 954 gave the res
ponsibility to the Department of Geology and Mineral Industries . The state now regulates dri lling and 
development operations under the amended oil and gas conservation statute . Since passage of the latest 
oil and gas law in 1 954, 59 drilling permits have been issued and more than 200 well-si te inspections 
have been made . The Department maintains open fi les of well data and has available for study several 
thousand well samples. 

Although most of the offshore exploration conducted from 1 96 1  to 1 966 was on federal OCS 
(outer continental shelf) lands, the Department superv ised inspections of coring operations under a coop
erative arrangement with the U . S .  Department of the Interior . Besides the mentioned duties, the .Depart
ment has consulted with other state and federal agencies on matters concerning oil  exploration , and it 
had an active role in the drafting of state lease forms and continental shelf regulations . 

S t a t u s o f  Pr o j e c t s 

Five publi cations dealing with regu l ations and well records have been issued since 1 954 . A 
second subsurface geologic study based on deep we ll  records is to be published within the year . This bul
letin gives an interpretation of regional geologic conditions and relates them to oil and gas accumulations . 

Samp l ing of carbonaceous shales in Oregon was continued this biennium in the search for commer
c ial grade oil shale . Oregon has one high-grade deposi t near Ashland, but tonnage is too small to be of 
commercia l use . Arrangement was made with one major oi l company to have the shale samples checked 
for residu al hydrocarbons in addition to the tests made by the U . S .  Bureau of Mines for pyrobi tumens . 
Residua l  hydrocarbons indicate whether or not environmenta l conditions are favorable for the generation 
of hydrocarbons . Several more sites along the southwestern coast should be sampled to complete the project . 

A paleonto logical study of deep-ho le  samples was initiated in 1 967  in conj unct ion with subsurface 
corre l ation of dri l l ings i n  northwestern Oregon . The paleontological work is being done by Dr . R .  E .  
Thoms of Portland State Coll ege . I t  is hoped that eventua l ly all deep-well samples from western Oregon 
can be studied and age dating established . 

Cooperative studies during this bienni um i nc l ude preparation of chapters on petroleum exploration , 
oil shale , and saline waters for the U . S .  Geo logi cal Survey 's  bu l l etin on The Mineral and Water Resources 
of Oregon . Data covering underground disposa l of wastes in Oregon were collected for a national study 
being conducted by the Interstate Oi l Compact Commi ssion . The Department is represented on the Research, 
Regulatory Practices, and Public Lands Commi ttees of the Compact .  Some data were also supplied to the 
Water Resources Board on use of water in oi l refining . 

F u t u r e  Pr o j e c t s  

The work of maintain ing and upgrading the sample l ibrary wi l l be continued . Wear on containers 
and addition of new materia l requ i re many hours of sorting and packing . Scores of microslides will be 
added to the foraminifera library as a resu l t  of studies of l ibrary samp les by oi l companies and research 
groups . More micropa leontological work wil l be done on deep ho les so that the samples can be utilized 
to the greatest extent and resu l ts of these studies wi l l  be made avail able through Departmental publications . 

25 



Anal yses of formation (connate mari ne) waters and natura l gas wi l l  conti nue to be made where 
the occurrences appear to be signi ficant . Formation waters aid i n  environmenta l  studies and may a l so 
contain va luabl e  mi neral s .  The composi t ion of a natura l gas indi cates i ts qua l i ty as a fue l and i ts proxi
mi ty to oi l .  

The twa subsurface studies undertaken by the Department cover the most dense l y  dri l l ed areas . 
Unti l more deep ho les are dri l l ed in other parts of the State, no other such projects can be undertaken . 
Resu l ts of offshore exp loration on OCS l ands are not avai l ab le  to the State . Perhaps the i nformation may 
be re leased by the U . S .  Geologica l  Survey at some l ater t ime when competition for l eases is not a factor . 

O f f s h o r e  A c t i v i t y , 1 9 6 6 - 1 9 6 7 

Tract Water Tota l 
Company No . Wel l Name Location Depth Depth Remarks 

She l l 22 Exp l . Test 1 26 mi . offshore 408 ' 1 0, 1 60 '  Shows reported , but 
from Seaside noncommercia l 

Union 1 36 Fu lmar 1 25 mi . offshore 404 ' 1 2, 22 1 ' No shows 
from Heceta H d .  

Un ion-Standard- 57 Grebe 1 6  mi . offshore 1 95 '  1 0, 01 0 ' N o  shows 
Pan Am Group (deepening) from Waldport 

Pan Am Group 1 02 Coos Bay 1 1 2  mi . Sw . of 352 '  6 ,  1 46 '  Shows tested, but 
Bandon noncommercial 

Eight offshore ho l es have been dri l l ed along the Oregon coast si nce she l f  exp loration began in 
1 96 1 . Some oi l and gas was encountered in  two of the holes but in quantit ies too sma l l to produce . I n 
1 966 , oi l companies dropped 65, 000 acres of l eases off the Oregon coast and in 1 967  another 3 1 5, 000 
acres . Current l y ,  on l y  eight tracts are sti l l  being he ld . The mai n  activi ty i nvo l ved pre l iminary geol og
ica l  and geophysi ca l  studies from 1 96 1  to 1 964 and deep test dri l l i ng from 1 965- 1 96 7 .  There is l i tt l e  i n
terest at present in the offshore prospects . 

O n s h o r e  A c t i v i t y ,  1 9 6 6 - 1 9 6 7  

Permit We l l  Total Year 
Company No .  Name Location Depth Dri l l ed Remarks 

Butte Oi l of 55 Cowan 1 NW� sec . 8 ,  959' 1 966-67 Abandoned 
Oregon T . 1 S . , R . 3 W . 

Washington County 

Marvi n Lewis 56 Crossley- N E� sec . 3 1 , 2 1 00'  1 966-67 Abandoned 
J ennings 2 T . 6 S . , R . 4 W . 

Po l k  County 

Centra l Oi I s ,  57 D Morrow 1 - sw� sec . 1 8 , 3300' 1 966 Dri I I  ed out abandonment 
I nc . (deepeni ng) T . 1 2 S . ,  R . 1 5 E .  p l ug ,  then work stopped . 

J efferson County Rep l ugged and abandoned . 

I van 58 RD Barr 1 - NW� sec . 32, 4529' 1 966 Set whipstock and at-
Vojvoda (redri l l )  T . 1 1 S . , R . 1 W . 3937' RD tempted to redri I I  zone 

Li nn County wi th hydrocarbon shows . 
Twisted off , abandoned . 

Wm . G .  59 Gi l mour 1 sw� sec . 24, 1 560' 1 96 7-68 O perations suspended . 
Craig T . 9 S . , R . 4 W . Pl an to deepen in 1 968. 

Marion County 
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Activity onshore in Oregon was revived in 1 967, when Mobil Oil Co. began leasing in western 
Oregon . The company acquired a total of approximately 70, 000 acres in Columbia, Clatsop, Douglas, 
and Coos Counties. Mobil was active in the state in 1 954 to 1 957 and drilled a 9000-foot hole near the 
town of Reedsport before terminating exploration in 1 957 .  Besides Mobil ' s  holdings, leases were also 
being maintained onshore in Oregon by Texaco, Inc. , Standard of California, Superior Oil Co . ,  and 
Atlantic-Richfield Oi I Corp . in the 1 966-68 period. 

Wildcatters have accounted for all of the onshore footage drilled in the past two years . These 
holes were shallow and none found significant shows of hydrocarbons . William Craig of Tacoma, Wash .,  
began drilling near Buena Vista in the Willamette Valley in  July 1 967 .  He located his test near two old 
holes which were drilled by the Portland Gas & Coke Co . (now Northwest Natural Gas Co. ) .  Gas was 
found in salt-water sands in the P . G .  & C .  holes . Ivan Vojvoda, Los Altos, Cal . ,  attempted to redrill 
the Linn County Developement Co. "Barr 1 "  near Lebanon in October 1 966 . Good oi I and gas shows 
were reported in the original hole, but nothing could be produced after production casing was set and 
cemented in the hole . Vojvoda lost tools in the hole shortly after whipstocking, and was forced to 
abandon the project . 

Marvin Lewis of Salem, Ore . ,  drilled near the Reserve Oil & Gas Co . 's abandoned "Bruer 1 "  in 
1 966-6 7 to retest shallow sands at 1 500 to 2000 feet . Tools were lost in the hole and tests were not 
completed . Butte Oil Co . of Oregon drilled a few miles southeast of Forest Grove in 1 966 to test Oligo
cene marine sands beneath the Columbia River Basalt . The drill-string twisted off at a depth of 959 feet 
and the tools were never recovered .  

Thus mechanical problems have forced abandonment in three of the five projects that were started 
in the biennial period. It appears very likely that one or two holes a year will be drilled for at least the 
next few years . Mobil very likely will drill a deep test in northwestern Oregon after another season of 
field studies . The offshore search is not expected to gain momentum again until the 1 970's .  

• Portland 

� 
• Bend 

0 

0 

• Medford 

Petroleum Leo•• 
Uranium Lea .. 

o Active Ori l l i n 9  

• Hatler 

• Burna 

Map showing 1 967 ai l dril l ings, lands under lease to oil companies, and 
area of State I ands leased for uranium prospecting as of J anuary 1 968 . 
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LABORATORY DIVISION 

A. Chemical Section: 

I n  July of 1943 the assay laboratories in Grants Pass and Boker were moved to and combined with the 
Portland instal lation. This laboratory is maintained by the Department for the benefit of prospectors. 
Samples are received either at the field offices or the office in Portland. During any 30-day period, 
any person or group of persons may submit two samples. Such samples must be from an original prospect 
or property within the state, and the service is given in return for information on the origin of the sample, 
including the location from which it was obtained. This service may not be performed for engineers in  
the sampling of properties for the purpose of evaluation, nor for operating mines which are milling or 
shipping ore. Samples are also submitted by staff geologists in  the field for analysis and assay. 

For tihe past six years the pace of the assay and chemical laboratory has been quite constant. 
Approximately 2300 determinations are made each year with gold, silver, and copper accounting for the 
major portion, although many other metals or elements are requested and determined . 

When, in March 1 968, the U . S .  Government amended the gold regulation and the price of gold 
on the free market began to rise, an immediate impact was felt by the assay and chemical laboratory. 
I nflow of samples for assay and analysis has nearly tripled over the normal rate at the time of this writing 
(May 15, 1 968). Projection for summer and fall of 1 968 indicates a very heovy demand on the assay ser
vice of the Deportment. There appears to be a definite resurgence in interest, not only in gold but in 
all the minerals in the State. 

The first stage in the analysis of the many samples received by the Deportment is 
breaking them down to small -sized pieces in this jaw crusher. Grinding further 
reduces the samples to a fine powder, which is then carefu l ly  weighed and ana
lyzed. Gold and silver samples are melted in a gas-fired assay furnace. Nearly 
2300 determinations ore made by the laboratory each year. 
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B .  Spectrographic Section: 

A spectrographic l aboratory is maintained by the Department for the benefit of prospectors , industry , and 
the genera l pub l ic .  The spectrograph identifies the various metal l ic e l ements in many types of materia l s  
by burning a sample o f  the materia l i n  a carbon arc and photographing the spectrum o f  the l ight emitted 
by the arc . The photograph is anal yzed in a microphotometer to determine the approximate amount of each 
.e lement in the sample . Sampl e  sizes may vary from 1 0  pounds for an ore sampl e  to a few mi ligrams of 
microscopic inc lusion in a precision casting . A reasonab le  charge is made for al l analyses , except those 
done to assist the geo l ogical or mineralogical investigations of the Department . 

The S PECTROGRA PHIC LABORATORY serves the prospector by: 
Naming a l l  metals present in an ore sample . 
Checking the efficiency of separation of panned concentrates . 
Identifying rare earths and rare meta l s . 
Rechecking process samp l es from milling operations . 

The S PECTROGRA PHIC LABORATORY serves the general pub l ic by: 
Locating sources of air and water pol l ution . 
Finding uses for s l ags and waste products . 
Determining advantageous trace elements in oyster shel ls or other fertilizers. 
Checking used motor oi l for bearing wear or dirt. 
Identifying sca le  bui ldup in pipes or tanks . 
Verifying composition of precious metal s  or j ewelry. 

The S PECTROGRA PHIC LABORATORY serves other public agencies by: 
Comparing g l ass , paint , or meta l samp l es for criminal investigations. 
Identifying poisonous metal s  in food or on toys. 
Checking metal al l oys for compliance with specifications . 
Analyzing water samp l es for fish-hatchery use . 
Comparing paint markings on logs which may be stolen . 
Determining causes of corrosion on metal towers or bui ldings . 

The S PECTROGRA PHIC LABORATORY serves industry by: 
Analyzing paper ash for paper manufacturers . 
Identifying composition of thin metal l ic coatings . 
Locating source of defective inc lusions for manufacturers of precision castings. 
Analyzing meta l s  in boiler water before treatment. 
Determining impurities in waste water . 
Verifying purity of metals and ceramics purchased for manufacture. 
Checking purity of rec laimed aluminum and zinc a lloys. 
Determining composition of wel ding rod and flux . 
Locating l eaks or corrosion on liquid systems by analyzing the liquid. 
Checking c leanliness of sa l ts for heat treating. 
Checking use of the proper oil or grease by ana lyzing engine deposits . 
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PU BLI CATION DIVISION 

During the biennium the Pub l ication Division issued the fo l l owing reports: 

GEOLOGY  IS FOR  EVERYONE 

Bu l l etin 59 , " Geol ogy is for Everyone , "  was the Fifteenth 
Biennial Report of the State Geol ogist , covering the years 1 964 
to 1 966 , and was designed to l ay at rest the archaic view that ge
o logy is usefu l only  to the mining and oi l industries and to demon
strate that geol ogy is for l and deve lopment; for the recreationist 
hunting for that rockhound's prize the thunder egg , or enjoying 
our State Parks; for the student using the Department 's  museum 
as a study reference co l l ection or doing research in its library; 
or perhaps avai l ing himse l f  of the speaker and l etter services; for 
chi l dren in c lasses or hobby groups; for the minera l investigator 
through the geologic map project or the geophysica l and geo
chemical program; for industrial deve lopment through geother
mal energy studies, the search for new mineral wealth, and 
petroleum exp l oration . 

Geo l ogic Map Series 3 ,  " Pre l iminary geo l ogic map of the 
Durkee quadrang l e ,  Baker County, Oregon" by Haro ld  J .  Prostka 
was issued in 1 967 .  The mu l ti-co l ored map and text are printed 
on a sing l e  sheet, 22 by 26 inches in size . The Durkee quadrang le  
l ies in  northeastern Oregon immediate ly south of  the Sparta quad

rang le ,  which was a lso mapped by Prostka and pub l ished as GMS- 1 . The region is underlain by a comp lex 
series of Permian and Triassic rocks and two ages of intrusives . Miocene l avas, Pliocene l ake beds, and 
P leistocene a l l uvium occupy fairl y  large areas . 

A series of three maps prepared in the Department of Oceanography at Oregon State University 
and entit l ed " Gravity Maps of Oregon (Onshore and Offshore) was issued as GMS-4 . The series is com
posed of " Free-Air Gravity Anomaly  Map of Oregon , "  "Comp lete Bouguer Gravity Anoma ly Map of Ore
gon, " and " Free-Air Gravity Anomal y  Map West of Oregon . "  The three maps are printed on 43- by 54-
inch transparent sheets at a sca le  of 1 : 500, 000 to fit over the state geo logic map (western ha l f) . 

S ENGINEERING GEOLOGY 
G OF TilE 
ji TUALATIN VALLEY REGION, OREGON 

Bu l l etin 60 presented the " Engineering Geol ogy of the 
Tua latin Val l ey Region , Oregon" by Herbert G .  Sch l icker and 
Robert J .  Deacon, for which preparation was financia l l y aided 
through a federa l grant from the Urban Renewal Administration of 
the Housing and Home Finance Agency, under the Urban P l anning 
Assistance Program authorized by Section 70 1 of the Housing Act 
of 1 954, as amended . The bu l l etin describes the geo logy of the 
Tualatin Val l ey region and discusses the app lication of it to urban 
prob lems, such as the engineering characteristics of the geo logic 
units; geo l ogic hazards such as l andslides, f l ooding, and earth
quake probabil ity, the avai l abil ity of construction material s; 
ground-water resources; and water-pol l ution prob lems . The 
1 03-page bu l letin is copious l y  i l l ustrated ; 
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GOLD AN D S ILVER IN OREGON 

IIII,Ued by  State ofOregonDeputmentofGeology and 
Minaral. lndust.:rilll 

Bu l l eti n 6 1 , " Go l d  and S i l ver i n  Oregon , "  by Howard 
C .  Brooks and Len Ramp ,  337 pages , d i scusses some 500 l ode and 
p l acer mi nes and prospec ts . These two staff geo l ogi sts h ave con
c l uded a 5-year proj ect  of  assemb l i ng i nformation  that  was  
previous l y  scattered th rough a great number of pub l i sh ed and un
pub l i sh ed records . Th i s  bu l l eti n ,  the  l argest ever issued by th e 
Departmen t ,  conta i ns m i ne  maps , i ndex maps of m i n i ng areas , 
tab l es and graphs of product ion sta tist i c s ,  and h i stor i ca l  photo 
graphs . Between 1 850 a n d  1 965 Oregon produced about 5 .  8 
mi l l ion fi ne ounces of go l d  and 5 . 4  m i l l i on ounces of si l ver worth 
a tota l of abou t $2 1 0, 000, 000 at today ' s  pr ices ,  more than h a l f  
of t h e  go l d  h av i ng been m i ned before 1 900 . I t  i s  hoped that study 
of th i s  pub l i cat ion w i l l  suggest proper t ies or areas th at shou l d  be 
i nvesti gated more thorough l y ,  w i th attent ion pai d espec i a l l y  to 
those d i stri c ts where there have been consi derab l e prospec t i ng and 
tun ne l i ng ,  in th e  l i gh t  of l arge-sc a l e  methods of m i n i ng ava i l ab l e  
today . 

Bu l l e ti n 62 i s th e " Andesi te Conference Gu i debook, " 
edi ted by Ho l l i s M .  Dol e ,  and contai n i ng  1 07 pages . Th e gu ide
book was desi gned pr i mar i l y  for th e Andesi te Conference he ld  i n  
th e Eugene-Bend area June  30 to  J u l y  5 ,  1 968 under sponsorsh i p 
of the I nternationa l  Upper Man t l e  Commi ttee ,  th e U n ivers i ty of 
Oregon Center for Vo l cano l ogy , and th i s  Departmen t .  The vo l 
ume i s  composed of a ser i es of papers by spec i a l i sts i n  var ious 
aspects of andesi ti c rocks in  th e H i gh Cascades and the Pau l i na 
Mou nta i ns . I t i nc l udes fi e l d -tr i p  l ogs to th e Santi am-Mc Kenzi e 
area and to Newberry Ca l dera ,  a descri pt ion of th e geo l ogy of 
Mount Hood , three reports on th e · Crater Lake area , and a sum 
mary o f  t h e  petrochemi stry o f  Cascade andesite vo l canoes i n  
genera l . Co l ored geo l og i c  maps and many photographs make INTE�NATIONAL 

\JPPEt MA.NTLEPROJECT 
Sci..,tWc hport1�-S th i s  pub l i c at ion one of i n terest to th e pub l i c , espec i a l l y  those 

vacati on ing  i n  the mou nta ins . 

Short �per 24 

The Almeda Mine 
Josephine County, Oregon 

By F. W. Libbey 

1967 

State or OreiiOO 
De�rtmiMll or Ge<:>l<>tr mnd .Mitlflral InduBtriet 

Short Paper 24, " Th e  A l meda Mi ne , J oseph i ne County , 
Oregon , "  was wri tten by F .  W .  Li bbey , former Di rector of th e 
Department ,  i n  l i ne w i th th e Departmen t ' s  duty to make avai l a b l e  
i n formation on the econom i c  geol ogy o f  the state . Th is  53-page 
report descr i bes th e geo l ogy of the deposi t ,  g i ves a h i story of 
the deve l opment and sporad i c  operat ions of the past, and suggests 
the possi bi l i ty of new di scover i es u nder modern methods of exp lo
ration and  product ion . 

The m i ne i s  si tuated i n  a m i nera l  area known as the Bi g 
Yan k  Lode ,  wh i ch crosses th e Rogue R iver north of Ga l i c e ,  and 
h as been the sub ject  of severa l geo logic stud ies . Fi l es of m i ne 
records and reports of ex ami nat ions have been made avai I ab le for 
th i s  study , and such modern methods as a gravi ty survey and th e 
Department ' s  stream -samp l i ng program have been u ti l i zed i n  com 
p i l i ng the report . Mr . Li bbey presents evi dence to show that the 
property st i l l  has commerc i a l  va l ue  in go l d ,  si l ver , copper , and 
bar i te under up-to -date methods of m i n i ng . 
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SfATl OFOIEr:;oN 

DEPARTMENT OF GEOLOGY AND MINEW INDUSliiES 

Th e ORE  B I N ,  pub l i c at ion of th e Department ma i l ed to more than  
2000 i nd iv idua l s ,  government  agenc i es ,  and  i nsti tut ions each month , h as 
reached an a l l -t ime  h i gh i n  d i s tri bu t ion ,  w i th pai d subscr i pt ions of 1 542 
in June 1 968 , wh i ch fi gure does not i nc l ude copi es mai l ed out on an ex
change basi s . A broad var ie ty of subj ec ts h as been revi ewed duri ng the 
past two years , rangi ng from annua l accoun ts of the prev ious year ' s  m i n er
a l  i ndustry to stud ies of Oregon ' s  potent i a l  for geoth erma l energy produc 
t ion , and from the exoti c -meta l s  i ndustry deve loped from exper iments of 
the U . S .  Bureau of Mi nes ' A l bany estab l i shment  to offshore p l acer accu
mu l at i ons i n  the economi c fi e l d ;  from i dent i fi cat ion o f  t he  remai ns of a 
fossi I sand shark to methods of determ i n i ng the genera of fossi I woods i n  
the Sweet Home Petr i fi ed Fores t ,  i n  th e area o f  pa l eonto logy; from a n  ex
p l anat ion of th e fi nd i ng  of fu lgur i tes on Mount  Th i e l sen to the h i s tory of 
the Sams Va l l ey meteor i t i c  shower; and the geo l og i c  background of such  
scen i c  spots as  S te i n ' s  Pi l l ar near Pr i nev i l l e  and Cape Arago and Cape 
lookout  S tate Parks on th e coast ,  as we l l  as the access i b l e  part of th e 
Snake Ri ver canyon between Farewe l l Bend and H e l l s  Canyon . 

Mi sc e l l aneous Paper No . 1 1  is a gather ing of repr i n ts from The 
ORE  B l N ent i t l ed " A  Co l l ec t ion  of Arti c l es on Meteori tes , " many of 
them wri tten by Dr . Erw i n  F .  lange of Port l and State Co l l ege , l oca l  
authori ty on meteor i tes . The Departmen t ,  i n  coopera ti on w i th Por t l a nd 
S tate Co l l ege ,  estab l i shed 1 968 as "The Year of th e Meteor i te "  i n  an  
endeavor to  i n terest Oregon ians  i n  repor t i ng  know n  meteori tes i n  pr i vate 
ownersh i p  and l ocat ing possi b l e  others in th e fi e l d ,  w i th th e purpose of 
extendi ng our know l edge of outer space . 

A COllECTION 
OF ART�lES 

ON 
METEORITES 

Staff geo l ogists prepared a l arge part of th e i n formation for " Th e  
Mi nera l and Water Resources of Oregon , " t o  b e  pub l i shed by the U . S .  
Geo l og i ca l  Survey as a U . S .  Senate Commi ttee report a t  th e request of 
Senator Mark 0 .  H atfi e l d . Th i s  w i l l  be ava i l ab l e  i n  September 1 968 as 
one of the Department ' s  bu l l et i n seri es . 

Mlsoellaneous Pape' 
No. l l  1968  

SWEOF OIIEGON 

DEPARTMfNT Of GEOlOGY AND MI�UL INDU$n1ES 

" Geo logy of th e I ronsi de Mounta i n  Quadrang l e ,  Oregon "  by W .  D .  lowry, is ready for pub l i ca
t ion , a l so as  a bu l l et i n .  Th e quadrang l e i s  l ocated in  th e sou thern port ion of the B lue Mounta in s  in  Ma l 
heur , Gran t ,  Baker , and Harney Count ies ,  i n  a region under l a i n  by Terti ary and pre -Terti ary rocks , th e 
o l dest of wh i ch the au thor be l i eves may be of Precambr i an  age . Dr . lowry , at present i n  th e Department 
of Geo log i ca l  Sc i enc e ,  V i rg i n i a  Po l ytechn i c  I nsti tu te ,  prepared part of th e text and map as a doctora l 
d i ssertat ion i n  1 943 , and comp l eted mapp i ng  of th e 30-mi nu te quadrang l e  i n  1 956 . 

Edi t i ng i s  u nder way on th e fi rst draft of th e manuscr i pt for O i l  and Gas I nvest i gat ion No . 2 ,  
"Wi l l amette Va l l ey-lower Co lumbia Subsurface Study , " by V .  C .  N ew ton , J r . Th i s  report descri bes 
resu l ts of deep dri l l i ng  i n  northwestern Oregon and regiona l geo log ic re l at ionsh i ps are i nterpreted on s ix  
subsurface sect i ons . Poss i bi l i t i es for fi nd i ng commerc i a l  petro l eu m  deposi ts in  th e area are d i scussed , 
us i ng the i nformat ion co l l ec ted i n  the study . 

Anoth er i n  the Department ' s  bu l l et i n  ser ies w i l l  be " Geo l ogy of th e Southwestern Part of th e J ohn  
Day U p l i ft , " by  H.  J .  Buddenhagen , consu l t i n g  geo l og i st of Grants Pass . He  has comp le ted th e mappi ng 
program wh i ch  he started 1 1  years ago in th e pre -Terti ary i n l i er of cen tra l Oregon . Accord i ng to Mr . 
Buddenhagen , " As i n  a l l areas of compl ex and obscure geo l ogy , map compi l a t ion and ana lys i s  have re
vea l ed areas of  apparent arroma l i es where add i tiona l i nvest igat ion i s  needed . . . .  I n adequate l y  mapped , 
anoma lous and poor l y  understood areas and prob l ems wi I I  be poi n ted out and d i scussed ; and hopefu l l y  
enough i n terest w i  I I  b e  generated to attrac t more deta i l ed studi es o f  th i s  camp i ex and i n terest i ng region . "  
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MUSEUM 

New specimens ore constantly being 
added to the museum, many of them 
donated by individuals interested i n  
helping augment the Deportment's col
lection. A recent gift from Leonard J .  

Wil kinson of Prineville, Oregon, con
sists of more than 100 kinds of minerals, 
rocks, and fossi l s .  The specimens ore 
a l l  of prime quality and originate from 
many different regions, including Ore
gon. Among the group ore fossi I plants, 
trilobi tes, and fish, polished agates, 
large crystols of lxlrite, selenite, and 
sphalerite, o rare specimen of native 
copper with si lver, and many excep
tional l y  fine examples of unusual and 
colorful minerals. The col lection ison 
display in the Department's Portland 
office. The occompanyi ng photograph 
shows a part of the collection. 

LI BRARY 

HEAD OFFICE 
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The catalog of library material i n  the 
Deportment was increased by a welcome 
assortment of U . S .  Bureau of Mines and 
U . S .  Geological Survey publications, 
material receiv·ed in exchange from the 
Geological Surveys of other states and 
Canada, and also by professional journals 
and trade magazines. During the bien
nium we added 1 2  theses written by grad
uate students pertaining to the geology 
of Oregon to our valued collection of 
such unpublished material . 

I n  connection with his mineral collection, 
Mr .  Wi I ki nson donated to the Department 
his extensive l i brary of reference books 
on rocks, minerals, gems, fossi ls, and 
general geology. This large group of 
books and pamphlets w i l l  be arranged 
according to subject matter, and ports of 
it wil l  be available in the fall for loon 
to rock clubs and other i nterested groups . 
The photograph at left depicts a small 
representative sample of the material 
given by Mr. Wilkinson. 



C O M P A R A T I V E  S T A T E M E N T  O F  E X P E N D I T U R E S 

1 965-1 967 1 96 7- 1 969 1 969- 1 971 
Tota l Est i mated Fu nds 

Expendi tures Expendi tures Requested 
7/1 /65-6/30/67 7 /1/67.;.6/30/69 1 969- 1 971 

Persona l S erv ices: $381 , 237 . 04 $453 , 1 67 . 00 $51 7, 422 . 00 

Genera l OE!erat i na & Mai ntenance: $ 8 1 , 889 . 58 $ 77, 900 . 00 $ 1 1 5 , 274 . 00 

Offi ce  Supp l i es 2, 603 . 1 5  2 , 200 . 00 3 , 000 . 00 
Te l ephone & Tel egraph 4 , 825 . 33 4 , 200 . 00 4, 500 . 00 
Postage , Frei ght ,  Express 3 , 270 . 68 3 , 000 . 00 3 , 500 . 00 
Pr i n ti ng 1 9 , 406 . 66 1 4 , 000 . 00 20, 000 . 00 
Rents 20, 379 . 84 2 1 , 820 . 00 22, 620 . 00 
Premi ums & Assessments 487 . 73 500 . 00 720 . 00 
Audi t ing 1 , 901 . 30 1 , 200 . 00 23 , 250 . 00 
I ndustr i a l  and Laboratory 3 , 896 . 88 3 , 800 . 00 4, 500 . 00 
H eat , L igh t ,  Power 1 , 022 . 26 1 , 300 . 00 1 , 300 . 00 
Li brary 882 . 1 4  400 . 00 1 , 200 . 00 
Laundry 1 1 7 . 1 7  1 00 . 00 1 44 . 00 
Photos and B l uepri nts 3 , 538 . 27 2 , 1 00 . 00 3 , 400 . 00 
Gas & Oi l We l l  Law Admi ni strat ion 82 . 93 1 , 500 . 00 2, 500 . 00 
A l l O ther 44 . 75 500 . 00 500 . 00 
Bu i l d i ng and Ground 348 . 89 250 . 00 750 . 00 
Trave l  Expenses: In Sta te 1 9 , 225 . 77 1 8 , 230 . 00 20, 390 . 00 
Trave l  Expenses: Out of S tate 2 , 855 . 83 2, 300 . 00 3 , 000 . 00 

Caf:!i ta l  Out l als: $ 7 , 555 . 1 0  $ 4 ,  734 . 00 $ 1 8 , 894 . 00 

Offi ce  Furn i ture & Equ i pment 2 , 425 . 1 0  38 1 . 1 2  6 , 696 . 00 
Motor Veh i c l es 1 , 800 . 00 1 , 382 . 88 2, 600 . 00 
Laboratory & F i e l d  3 , 330 . 00 2, 970 . 00 9, 598 . 00 

Sf:!eci a l  Reguests: $ 1 4 , 6 1 2 . 1 7  $ 1 5 , 000 . 00 $ 1 5 , 000 . 00 

S tate Geologi ca l  Survey 1 4 , 6 1 2 . 1 7  1 5, 000 . 00 1 5, 000 . 00 

Tota l Expendi tures $485 , 293 . 89 $550 , 801 . 00 $666 , 590 . 00 

SUMMARY 

Expended Appropr i ated Requested 
1 965-1 967 1 967-1 969 1 969-1 971 

Persona l  S ervices $38 1 , 237 , 04 $463 , 848 • 00 $5 1 7, 422 . 00 

G eneral Operat i ng & Mai ntenance 8 1 , 889 . 58 78 , 1 00 . 00 1 1 5 , 274 . 00 

Capita l Out l ays 7, 55 1 . 1 0  4 ,  734 . 00 1 8 , 894 . 00 

State Geo l og ic  Map 1 4, 6 1 2 . 1 7  1 5 , 000 . 00 1 5 , 000 . 00 

TOTAL $485 , 293 .89  $561 , 68 2 . 00 $666 , 590 . 00 
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T H E A P P R O P R I A T I O N  

( 1 967 - 1 969 F I SCAL B I E N N I UM) 

Sa l ari es and Wages $ 453 , 1 67 . 00 82 . 25 percent  

Genera l Operati ng 
& Mai ntenance 77, 900 . 00 1 4 . 1 6  

Capita l Out l ays 4 , 734 . 00 0 . 86 

S tate Geo log ic Map 1 5 , 000 . 00 2 . 73 

TOTAL $ 550, 801 . 00 1 00 . 00 

A N D  W H A T I T  P A I D  F O R 

( 1 966 - 1 968 R E PORT I N G  PER I OD) 

6 , 556 Square mi l es geo l ogi ca l l y  mapped 2, 224 G eoch emica l  ana lyses 

1 48 F i e l d  i nvesti gat ions 51 D i fferent i a l  therma l ana lyses 

32  O i l and Gas Ac t i nspec tions 1 , 360 Spectrograph i c  ana l yses 

72 Cooperati ve pro j ec ts w i th 743 Petrograph ic  ex ami nations 
oth er agenci es 

1 65 Ta l ks 
9 Major pub l i cat ions i ssued 

2 1  F i e l d  tri ps for groups 
63 , 275 Copi es of Th e ORE  B I N 

5 Offi ce tou rs 
358 Mi nera l sets 

28 , 674 P ieces of mai l sent 
1 9 , 42 1  Vi s i tors (exc l udes bu l k  mai l )  

1 , 848 Mi nera l i dent if icat i ons 33, 035 Pi eces of mai I recei ved ( Por t l and) 

4, 356 Ch emi ca l  ana lyses 1 3  Te l evi s ion and rad io  appearances 

1 , 858 Rad iometr i c  determi nations 1 7  Exh i bi ts j u dged 

7 Court appearances as expert w i tnesses 
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