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THIRTEENTH BIENNIAL REPORT 

DEPARTMENT OF GEOLOGY AND M·INERAL INDUSTRIES 

RESPONSIBILITES OF THE DEPA RTM E N T  

The Department of Geo logy and Minera l  Industries i s  the organ izat ion responsib l e  for the deve lopment of the 
state's minera l resources and the ut i l izat ion and understanding of i ts terrain . Un l ike the federa l Geologica l  
Survey, whi ch  i s  authorized to work i n  any part of the Free Wor ld, this department i s  confi ned t o  the 96,000 
square m i l es of Oregon and the cha l lenge i s  to determine what the m inera l s  or geo log i ca l  resources may be, where 
they are l ocated, and how they might  be put to work for the benef i t  of the state . 

A l though its prime respons ibi l i ty is one of deve lopment, the department f i nds that i ts spec ia l ski l l s  and know l 
edge are increas ing ly cal l ed upon by many d ifferent pub l i c  agencies for advice and guidance where the terra i n  
o r  the subsurface i s  involved . These respons ibi l it i es were designated by the departmen t's enab l i ng·act and have 
been added to by subsequen t leg i s l atures . 

Besides encourag i ng development, the department has been g i ven the responsib i l i ty of regu lat ing dri l l ings 
made i n  the search for oi l a nd gas . Th is  i s  important to the protect ion of the u nderground and surface water . If 
commercia l quant i ties of hydrocarbons are ever found, the department must see that the fl u ids are extracted in 
the most efficient  manner cons istent w i th good conservat ion practi ce. 

The wisdom of the Leg i s lature in estab l i sh ing a department to deve lop the state ' s  m i nera l resources is at
tested to by the fact that industry has spent  more than $50 mi l l i on i n  O regon on minera l and industri a l  deve lop
ments d i rect ly attributab l e  to i nvestigations and pub licat ions by the department since i t  was formed i n  1937. The 
department can point to two new mi nera l depos i ts that have opened up and a thi rd property at  wh ich  mi ni ng was 
continued as the resu l t  of i ts investigati ons duri ng the past b i ennium . In addi tion, considerab l e  research is be
i ng done by severa l organ i zati ons for the ut il i zat ion of a m inera l  found widespread i n  O regon and f i rs t  given at
tention by a departmen t  pub licat ion . 

The l ocation of the B lue Mounta i n  Se ismol og i ca l  S tat ion near Baker came about because the department had 
information on the specif i c type of terra i n  pecu l iar  to the needs of th is  operat ion .  O ther terrain studi es have 
resu l ted in i nvestigations by research groups i nterested in obta i n i ng lunar test s i tes . Work is continu ing on thi s  
and  i t  i s  bel ieved i t  w i l l  eventua l ly cu lm inate i n  the  estab l ishment of  a research center . I n  add i tion,  more than 
$3 mi l l ion has been spent i n  O regon dur ing the past two years on oi l and gas i nvestigati ons, some of wh ich  can 
be attr ibuted to departmenta l  encouragement . 

DUTIES OF  THE D E PARTMENT 

Conduct geologica l and minera l resource studies (ORS 516.030 [1] ) • 
Carry out econom i c  studies pertain i ng to uti lizat ion of m inera l raw mater ia l s  (ORS 516.030 [2] ) .  
Cooperate w i th Federa l and quas i-pub l i c  agencies  in studi es of va lue to the state (ORS 516.030 �] ) . 
Serve as a bureau of m inera l and geo log i ca l  informati on, compi l e  and keep up to date a mines cata log,  

prepare and pub l i sh  reports of  i nvest igations and  mi nera l stat i s t ics (ORS 516.030 (4] ). 
Col l ect spec imens and deve l op a museum (ORS 516.030 [5] ). 
Col lect  a min i ng and geo log i ca l  l ibrary (ORS 516.030 [6] ) . 
Make qua l i tative exam inations of rocks and m inera l s  (ORS 516.030 [7] ) . 
Study mi nera l s  and ores and treatment processes (ORS 516.030 [8] ) • 
Make quanti tat ive determinat ions of ores and minera l s  (ORS  516.040) 
Make spectrographi c analyses (ORS 516.050). 
Serve on the Dredge Mining Consu l ting  Committee (O RS 517.700). 
Serve on the Comm i ttee of Natura l Resources (ORS 184.410). 
Advise other agenc ies on minera l l eases (ORS 517.410). 
Administer Oi I and Gas Act (ORS 520). 
Participate in admi nistrat ion of Tide  and Submerged Lands Act (ORS 274). 
Estab lish unit operations for oi l and gas development (ORS 520.260). 
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D E PARTM ENT ORGANIZATION 

Al though the genera l organization of the department has undergone very l it t le  change s i nce i ts estab l i shment i n  
1937, the present biennium has seen a comp le te rev i s ion of dut ies and respons ibi l i t i es wi th in  the techn i ca l  s taff . 
This became necessary i n  order to adjust to the ever-chang i ng demands for ma ter ia l s  needed by i ndustry, the re
a l i gnment of exp lorati on emphas i s, and the need to bring our researches i n to pri n ted form more qu i ck ly  for wide
spread study and review by i ndustry and the pub l i c . 

By l aw the genera l charge and control of the department rest i n  a three-member Govern i ng Board of i nter
ested citizens who receive the ir  appointment from the G overnor, subject to approva l of the S tate Senate . The 
Governing Boord appoint� the Director, who must  have certa i n  m i nimum techn ica l  skil l s  and experience which 
are estab lished by the department's enab l i ng act • .  Progress reports, plans, and budgets are presented by the Di
rector at each meeting of the Boqrd, at l east four t imes a year . The D i rec tor is authorized to emp l oy the staff 
necess,ary for execut ion of Board-approved p lans and for operation of the department .  S taff i s  h i red from Civi I 
Serv i ce rol l s, and pos i tions must be approved by the Departmen t  of F i nance and Adm in i stra t ion and the Leg is l a ture. 

The head off i ce of the department is i n  the State Off i ce Bu i ld i ng, Portland . F i e l d  off i ces are l ocated in 
Grants Pass and Baker . The assayi ng, chem i ca l, and spectrographic  l aboratori es; an·d the account ing functi ons 
are cen tra l ized in the Port land. off i ce . The l ibrary and museum are a l so l ocated at  Port l and, but rock and m iner
al disp l ays and l iterature of l oca l i nterest are kept in  each f i e l d  off ice. These off i ces a re mai n ta i ned to enab l e  
the department t o  g ive better, faster, and more economica l  f i e l d  i nspect ions and t o  make the other serv i ces more 
read i l y  avai l ab l e  to m i ners, prospectors, and the genera l pub l i c .  

The department's dut ies are separated i nto f ive d iv i s ions: geologic, eng i neeri ng, edi tor i a l, l aboratory, and 
bus i ness . The princ ipa l  changes in respons ibi l i ties in the past bienn i um have been wi th i n  the geol ogic, engi neer
ing, and edi tor i a l  div i s ions . 

The geolog i c  div i s ion now has f ive secti ons: stra tigraphic, whose responsib i l i t i es are to coord i nate fie l d  map
p ing work for the S tate Geol og i c  Map, work wi th the Petro l eum Engi neeri ng Section in determ i n i ng subsurface 
corre l<;�tions wi th i n  sed imentary bas ins, determ ine  and do f ie ld  .mappi ng in cri t i ca l  areas, and estab l ish measured 
sections and corre l at ion charts to promote a better understanding of the geo l og ic  framework of the state; ·econom ic, 
whose respons ibi l i t i es i n c l ude geochemica l  studies, geophys i ca l  i nvest iga t ions, de l i neat ion of meta l l ogen i c  prov
i nces, and detai led f ie ld  mapp i ng in  reg i ons hav ing a h igh expectancy for the occurrence of the meta l l i c miner
a ls; eng ineeri ng, which has been assigned the duty of detai l ed mapp i ng of surf i c i a l  depos i ts in those regions 
expected to have the greatest i ndustr i a l  and popu l at ion growth, de l i neat i ng areas of unstab l e  or poten t ia l l y  un
stab l e  ground, and  determ i n i ng the  subsurface cond i t ions i n  the  Wi l lamette Bas i n; and  two fie l d  offi ces (Baker, 
G rants Pass), wh ich  have been assigned the rol es of loca l adm in i strat ion and concentra ted work on both the geo logy 
and m inera l resources of  the  reg ion in wh i ch the  off i ces are  l ocated and a genera l knowledge of  adjacent  counties. 

The eng ineeri ng d iv i s ion is separated i n to two sect ions,  petro l eum and m i n i ng. The petro leum section i s  
responsib l e  for enforc i ng the O i l  and G as Conservat ion Act and operat i ons under the O ffshore Leas ing Act, co l 
l ect ing and maki ng ava i l ab l e  data obtained from dri l l i ngs, mak ing s tudies of sed imentary bas i ns ,  describi ng cores 
and cutti ngs obtained from dri l l i ngs, and prepar ing i nformation to enhance the O i l  and Gas Conservat ion Act . 
The responsi b i l i t ies of the m i n i ng sect ion i nc l ude the gather ing of s tat i s t ics  on Oregon's m i nera l  i ndustry, super
vi s ion of a l l  draft ing for publ i cat i ons, wri t ing of specif i cations for b ids on pub l i cat ions and major departmen t pur
chases, and ma i ntenance of the department's i nventory . 

The ed i tor i a l  d iv i s ion is headed by a staff geo log ist  and is respons ib l e  for ed i t i ng, estab l i sh ing format, and 
pub l i sh ing of manuscri pts; the care and upkeep of the l i brary and museum; compi l at ion of the b i b l i ography on 
Oregon 's geol ogy and m i nera l i ndustr i es; and the prepara t ion of mater i a l  of general i n terest to the layman . 

The l aboratory d iv i s ion has chem i ca l, assayi ng ,  spectrograph i c, radiometric, and d ifferent ia l therma l ana l 
ysi s  equ ipment  for maki ng qua l i tative and quant i tat ive determ i nat ions o n  Oregon rocks and m i nera l s . The spec
trograph i c  laboratory a l so does work for other state agencies, priva te l aboratories, and i ndustria l fi rms on  many 
ki nds of mater i a l  as prov ided for under ORS 516.060. Personne l  i n  a l l  three d iv i s ions make rock and minera l 
identi f icat ions,  consu l t  wi th ca l lers at the offi ce,  hand l e  correspondence, and make pub l i c  appearances i n  be
ha l f  of the department .  

The busi ness divi s ion performs the stenograph i c, typi ng, accounti ng, and recept ion i st du t ies . 
The department has 19 fu l l - t ime emp l oyees and four part-time employees, cons i s t ing of the fol l owing :  one 

adm i n is tra tor; seven geo logis ts in the geo l og ica l  d iv is ion; two eng ineers and one fu l l - t ime and one part-t ime 
draftsman i n  the engi neering divis i on; a chemist, a spectroscopist ,  and a part-time samp le  preparator in the l ab
oratory d iv i s ion; a geo logis t  and an ed i tor i n  the edi tor ia l  d iv i s ion; and an accountant, th ree secretaries, and 
two part-time emp l oyees i n  the bus iness d iv i s ion . See page 14 for a 'chart of the department ' s  organ izat ion. 
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The department serves other agencies and industry through its laboratories and its technical staff. Police 
departments find the work done in the spectrographic and petrographic laboratories especially helpful. Indus
trial concerns use the spectrographic laboratory for research and control. City, county, and state agencies 
draw upon department experts for advice, ranging from mineral resources of their region to the prevention and 
control of lands I ides. 

The general public finds the deportment a ready source for identification of rocks and minerals, advice 
concerning companies operating in the minerals field, lectures on geology and mineral resources, and aid in 
training of groups such os Boy Scouts, 4-H Clubs, and Campfire Girls. Field trips are conducted, as schedules 
permit, for science classes in grade and high schools. 

OPERATION OF THE DEPARTMENT 

The basic information of the department is obtained by geologic mapping and mineral resource studies. Re
connaissance mapping is still being done, principally for the state geologic map. In recent years it has become 
necessory to refine existing mapping to understond better the geologic setting of metollic minerol provinces, to 
delineate surficial deposits needed for building or construction, and to obtain a more accurate picture of the 
geologic framework of the state - especially in those areas blanketed by lavas or relatively recent sediments. 

Detailed mapping is being augmented by geochemical studies for the purpose of reducing the target in the 
search for metallic mineral deposits. Increasing attention is being given to common-type rocks that may have 
some use as building or decorative stone. A renewed search is under way near transportation or energy arterials 
for deposits of industrial minerals such as pumice, diatomite, volcanic ash, and silica. 

Factual data, including drill cuttings and cores, is assembled on all oil and gas drillings in response to the 
Oil and Gas Act, which requires that this material be furnished to the department. All information is put on 
reproducible sheets, so that when it is opened to the public by law, copies of the originals can be furnished at 
cost. Cuttings and cores on all dri II ings ore stored in a warehouse to assure that a permanent record on dri II ings 
is kept. This material can be studied in the warehouse or "splits" are available for shipping for study in the lab
oratory of the interested party. 

Mineral statistics are compiled, generally in cooperation with and published in detail by the U.S. Bureau 
of Mines. Mine and geologic maps, assay data, history and other pertinent data are collected on many proper
ties and ore kept on open file in the department's library. When warranted, this material is compiled and issued 
as a pub I i cation of the department. 

The researches and findings of the department are placed in the hands of possible users through department 
publications, answering of letters, office consultations, on-the-site tours, and attendance at mining and geo
logical conferences. 

Assistance is given the prospector and small-mine operator through a free assay service (maximum of 2 sam
ples per month), field examinations, and conferences. Not only is aid given in the technical fields of analysis, 
geology, and mining engineering, but suggestions are offered for marketing and developing products. 
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D E PA RTMENT PUBLICATI ONS 

During the past bienn i um ,  the department issued a greater number of geolog ica l  reports and maps than i t  had for 
the past decade . This inc l udes the fo l l owing: Map 1-325, G eo log i c  Map of Oregon West of the 1 2 1 st Meridian; 
Bu lletin 52, Chromite in Southwestern O regon; Bu l le t in  53, B ib l iography of the Geology and Mi nera l Resources 
of Oregon; Bul. l et i n  55, Qui cks i lver in Oregon ( i n  press); Short Paper 2 3, Oregon K ing Mine, Jefferson Coun ty; 
G . M . S .  1, Geo log ic  Map of the Sparta Quadrang l e; G . M . S .  2 ,  Ge? l ogic Map of the M i tche l l Bu tte quad
rang le; Miscel l aneous Paper 9, Petro leum Exploration i n  Oregon; and 24 issues of The ORE B I N. Th is increase, 
made poss ib le  by an increased appropr iation of the l eg i s l ature, enab l ed the department to pub lish the back log of 
manuscripts and maps that had been accumulati ng in the off i ce fi l es for some t ime because of a l ack of funds for 
pub l i cat ion . At the beg i nn i ng of the bienn i um, however, the department d id  not rece ive suffi c i en t  funds to pay 
sa lar ies and wages for the enti re two-year peri od. For this reason the G overn ing Board, wi th the concurrence 
of the Departmen t  of Finance and Admin istrat ion, wi l l  request the Joint Ways and Means Commi ttee to transfer 
a share of the money appropr iated for pub l i cat i ons to sa l aries and wages to cover th is defi ciency . The depart
ment hopes to receive funds in the next b ienn i um to continue to bring accumu lated maps and reports into pub
lished form in order to satisfy the i ncreased demand by Industry and the pub l i c  for up-to-date geo log ic  Information . 

The l ong-anti c i pated geologic map of the western ha lf of O regon, pub lished i n  cooperation wi th the Un i ted 
Sta�es Geo log ica l  Survey , is now avai l able for genera l d istr ibution . More than 80 geol og i c  un i ts a re shown on 
this multicolored map and are briefly descr i bed in the l egend . P i ctured for the f i rst time are al l the geo logic 
formations of western Oregon on a s i ng l e  sheet, great ly faci li tat ing i nterpreta t ion of l arge areas which hereto
fore have not been shown in the i r  entirety. Petro l e·um exp l oration compan ies have found this map to be parti cu
lar ly valuable in out l i ning areas of potentia l oi l and gas depos i ts .  

The chrome bu l let in  records more than 300 occurrences of chrome ore i n  southwestern O regon. These de
posits represent a valuab l e  reserve of a h igh ly s trategic mater i a l  and they cou ld  very we l l  be the source for a 
ferrochrome indus try for O regon. 

The b ib liography on geol og i c  reports is an inva l uab le  service publication to a id  those conduct ing research 
projects in the state . In the b ib l i ography are l i sted and indexed approximate ly 700 references re·l ating to the ge

·ology and minera l technol ogy of Oregon that have appeared in the l i terature during the years 1951 through 1 955 . 
The report on the Oregon King mine wos pub l ishedbecause i t  was one of the few s i l ver producers in Ore

gon and because there appeared a good poss ib i l i ty of more ore at l ower depths . Since publ i cation of this report,  
the property has been l eased to an exp lorat ion group which has begun sh i pping si l ver-copper ore from one of the 
higher leve ls in the o ld  m ine workings. At the same t ime the shaft is being c l eared in order to exp l ore the lower 
l evels for deeper poten ti a l  ore zones. 

The G eo log ic  Map Series has been s tarted by the department in order to save on publ i cat ion costs . The 
Sparta and Mitche l l  Bu tte quadrang les origina l ly were p lanned for issuance as bu l l eti ns, but instead have been 
pri nted on one sheet of paper wi th a mu l ti co lored geo log i c  map on the front and an expl anatory text on the re
verse. Geol ogic work on the Sparta quadrang l e  not only furni shed basic data on the bedrock geology and struc
tures in that part of the state, but also was instrumental in the estab l i shment of a new se ismograph station east 
of Baker as part of the Federa l G overnment's Vela-Uniform project for detection of underground nuc l ear exp l osi ons. 

Petro leum Explorat ion in Oregon (Misce l l aneous Paper 9) is a compi l at ion of arti c l es perta ining to the ge-
. o logy of the Pacifi c Northwest reprin ted from various petrol eum journa l s  and the department 's month ly pub l i cati on, 

The ORE B I N . Interest i n  Oregon's oi l and gas potential has increqsed cons iderably during the past few years, 
and the departmen t encourages petrol eum explorat ion companies working i n  the state by supp ly ing them w i th a l l 
pert inent geo logic i nformation avai I ab le . 

The ORE BlN h�s i ncreased i ts subsc� i pt ion list to more than 1 , 700 persons, private business concerns, and 
governmen ta l  agencies . The s ize and format of the magazine have been changed to moderni ze i ts appearance. 
We have encouraged submiss ion of artic l es dea l ing wi th research on d i fferent aspects of O regon ' s  geol ogy cur
rent ly under investigation by univers i ty geo l og i ca l  departments and by other experts work ing i n  the sta te. Re
ports of general in terest concerning our State Parks, the recent Port l and earthquake, and commod i ty reports on 
the mineral i ndustry i n  Oregon a lso appear from time to time. The ORE B l  N carries announcements of geol og-
i cal reports pub l ished by Federal or S tate G eolog ica l  Surveys and news i tems on new m inera l uses or deve l opments . 

A comprehensive survey of quicl<s i l ver depos i ts i n  O regon by the department has now been completed and 
pub lication of the report is antici pated this spr ing . Oregon is one of the five major sources of mercury in the 
United S tates and has had a record of a lmost cont inuous product ion dating back to 1882 . This publicat ion wi l l  
provide bas i c  i nformat ion concerning the origin and deposit ion of mercury ore i n  the state and shou ld  help re
establish the m ining of this meta l in the near future. 
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E XPLORATfON FOR PET ROLEUM IN O R E GON 

Petro leum exp l ora ti on has progressed at a fai r ly good p�ce i n  Oregon over the past  few years . A lmost al l of the 
early ventures were made by sma l l "wi ldcat" groups, but duri ng World War II larger oi l compan ies began to show 
interest in the state . Following passage of the S tate Oil and Gas Act of 1 953, exploration act iv i ty i ncreased 
not iceab ly . Enactment by the Oregon l eg islature of a comprehens ive law was understood by industry as encour
agement to establish an oil business in the state. 

The 1953 act was patterned after the model law designed by the In terstate O i . l  Compact Commission and aug
mented by suggestions from North Dakota officials, who were revising their oil statutes about the same time. The 
Compact is composed of 30 member states and 3 associate member states. Oregon has been an associate member 
of this organ ization since 1 954 . A un i t izat i on law was passed by the Oregon leg i slature i n  1 96 1  whi ch greatly 
improved regulat i on over oil and gas product ion , al lowing prof i tab l e  conservati on methods to be put i n to effect. 
The State of Texas is current ly cons ider ing adopt i on of a simi lar law, after experienc i ng great d iff i cu l ty wi th i ts 
prorationing regulat i ons . 

I n terest i n  O regon ' s  oi l prospects has sharpened dur ing the past  decade, because of dwi nd l ing reserves i n  the 
Uni ted S tates coup led wi�h a �tead i ly i ncreas ing  demand for petroleum produc!s. California, the·ma in  supp l ier 
for the Far Western S tates , has had a dec l i n i ng product ion s i nce 1 953, because there have been no large ,  new 
oil f i e l ds d i scovered. I n  1 962, the Far Western States imported about 300 , 000 barrels of foreign oi l daily. Pro
duct ive reg i ons in th i s  country have been we l l  combed for new petroleum depos i ts, so now the search for oi I 
must  be made in unexplored, nonproduc i ng areas . Hence, "wi l dcat" reg ions such as Oregon are current ly i n  the 
spotlight . The present focus on O regon is in the W illamette Va lley and offshore a l ong the cont i nental shelf . 

Sedimentary Bas in  Areas 

Oregon has been unat tractive to oi l expl orati on i n  the past  because of thick vol can i c  sections and d iff i cu l ty 
in obtai ni ng geophysi ca l  data. However, large sed imentary areas i n  the state offer suitab l e  env i ronment for oil 
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and gas accumu lat ion. I n  the coasta l reg ion west of the Cascade Mounta ins and includ i ng the con tinental shelf 
lands,  there are approximately 1 1 ,000 square miles of Tertiary marine sed iments and i n terbedded lavas exposed , 
wi th measured thickness of about 1 5,000 feet. In centra l Oregon , 6, 000 square m i l es of Mesozoi c-Paleozoic 
mari ne rocks are i nd i cated by sca ttered outcrops . Less. in teresting to oi l exp l orers than  the mar ine bas i ns but 
s ti II  holding some promise, especia lly for gas product ion ,  are the three deep bas ins i n  eastern O regon which con
ta i n  thick sect ions of Tertiary lake sediments. These i n termoun ta i n  sed imentary areas are named the Lakeview, 
Harney, and Ontar io-Payette bas i ns .  Past drilling i n  the Ontar io-Payette a rea has revealed petro leum-type 
gas in the sed iments ,  but thus far the most  promis ing gas horizons have contai ned fresh water. 

Of the 1 68 oil and gas dril lings made so far in Oregon , the majority have been dri l l ed in the western Ter
tiary basin ,  whereas most  of the remai n i ng holes have been dr illed i n  the Harney and O n tar io-Payette basi ns. 
A small amount of dril l ing has been done around the marg i n  of the outcrop area of Mesozoic-Paleozoic rocks i n  
central O regon, b u t  because of the mask i ng Tertiary volcani cs geo logic interpretation i s  extremely d i ffi cu l t ,  
and , thus, ob ject ives are e l us ive. 

Despi te the many exploratiqn tests in the state , no commercia l amounts of oil or gas have been found to 
date . A few mi nor shows of o il have been obtai ned in dr il l  cutti ngs and cores and many occurrences of gas en
countered, some of whi ch have been uti l i zed for domestic purposes . O f  the dri ll i ngs made thus far,  only 28 
penetrated deeply enough i nto the sed imentary bas i ns to give adequate geolog i c  i nformati on on the reg i on . More 
deep ho les are needed before the most  l ikely areas can be out lined . (See F igure 1 . ) 

O nshore Expl orat ion 

I n  1 960 , after 7 years of fie l d  exp loration, Humb l e  O i l  & Ref in ing Co . began a large land-acqu is it ion pro
gram in south-central O regon and north-centra l Ca l i forn ia. The company gathered 500 , 000 acres of l eases, 
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F igure 2. Total footage dri l l ed i n  Oregon ( 1 902-62) . O i l  and 
gas tests (core holes not included). 

most ly  Federa l  land , i nto one large b l ock a
long a structura l feature runn i ng north-south 
for more than 80 miles. Two deep holes were 
dr i l l ed in the O regon ha l f  of the l ease block, 
after wh ich  the company became discouraged 
and gave up the venture. No other major 
activi ty occurred unt i l the fa l l  of 1 96 1 ,  when 
Humb l e ,  G ulf, and Reserve O i l  & Gas Co . 
began l easi ng i n  the W i llamette Val l ey of 
western Oregon . Superior, Texaco, Standard ,  
and severa l i ndependent groups entered the 
activ i ty a few months later . The l eas i ng 
conti nued i nto the summer of 1 962, by wh ich  
t ime nearly a mi  I I ion  acres had been taken. 
Reserve and Humble dr i l l ed three deep tests 
in the W i llamette Va l ley before the close of 
1 962 .  Al though no product ion was di scovered, 
apparent l y  results of the dril l i ng were not en
t ire l y  discouragi ng, s ince l eas ing cont i nued 
after dri l l i ng was compl eted , but Humb l e  d id 
drop leases i n  the area of its f irst dri l l i ng. 
Tab le  1 l i sts dr i l l i ng permi ts i ssued in the 

per iod Ju ly  1, 1 960 , to June 30, 1 962 .  F igure 2 shows footage dri lled in the state dur i ng the last 60 years. 
Dri l l i ng in the 1 960-62 b ienni um was 

comparab l e  to that i n  the most active periods 
of the past (see r ight). The oi I i ndus try ex
perienced a seri ous recess ion i n  1958-59 be
cause of oversupp l y  and a sharp decrease i n  
demand for pe tro l eum products . Th i s  bus iness 
setback reflec ts i n  dri l l i ng activi ty i n  Ore
gon for the same per iod. 
Offshore Exp lorat ion 

B iennia l 
per iod 

1 954-56 
1 956-58 
1 958-60 
1 960-62 

No. perm i ts 
i ssued 

1 4  
1 4  
8 
7 

Deep tests 
dri l led 

8 
5 
2 
5 

Footage 
dri l l ed 

59, 738 
46, 105 
1 6, 275 
40 ,377 

Recent advances i n  technol ogy of deep-water dril l i ng have st i rred tremendous i nterest In the oi l prospects 
of conti nenta l  she l f  lands a l l  over the wor ld. O i l  compan ies hope to f ind less vo l can ic  rock and th icker sed
imen tary zones i n  the offshore area of O regon than i s  common l y  found onshore . Dr. John V .  Byrne (Oregon 
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Permit 
No. 

41 

42 

43 

45 

47 

Tobie I. PERMITS ISSUED BETWEEN JULY I, 1960 ond JULY I, 1962 

Well 
Company Name 

Ross R. Mitchell Bliven No. 3 
& Associates 

Humble Oil & 
Refining Co. 

Thomas Crk 
UnltNo. 1 

Ross R. Mitchell Bllven-Adams 
& Associates No. 4 

Humble Oil & 
·Refining Co. 

Leavitt No. 1 

Two State Oil & Vole City 
Gas Co., Inc. No. 1 

Reserv111 Oil & 
Gas Co'. 

Humble Oil & 
Refining Co. 

Esmond No. 1 

F. Wicks 
No.1 

Location 

SE! sec. 10; T. 8S., R. SW. 
Polk County 

NE! sec. 18 , T. 36S., R. 
ISE., Lake County 

NW! sec. 15, T. 8S., it. 
SW ., Polk County 

NE! sec. 2; T. 405., R. 
20E. 1 Loke County 

SW!sec. 21, T. IBS., R. 
45E ., Malheur County 

SW! sec. 7, T. 12S., R. 
IW., Linn County 

NE! sec. II, T. 7S., R. 
IEq Marion County 

Total 
� 

580' 

12,093' 

340' 

9, 579' 

1,185' 

8,603' 

7,797' 

State University Department of Ocean
ography) reported in the May 1962 issue 
of The ORE BIN that volcanic rocks are 
scarce, if not absent, where samples have 
been taken from submarine banks off the 
central coast of Oregon and that there is 
probably a thick section of sedimentary 
rock on the shelf in this region which in
cludes rock as young as Pliocene. Byrne 
also reported thot fault and fold structures 
favorable for the entrapment of oil exist 
on the continental shelf slope off the cen
tral coast. 

Following enactment of an offshore 
lease law by the legislat ure In 1961, four 
major companies began geophysical studies 
in coastal waters of Oregon. In 1962six 
others joined in studying the continental 
shelf lands (see table 2). The 1961 law 
requires permits for geophysical work off-

1------------------..;_---------' . shore to be obtained from the ·State land 
Board. Oil companies spent close to $3 million on exploration while making studies offshore in Oregon during 
1961 and 1962. No submerged land leases for drilling had been applied for by the close of the biennium. leases 
on offshore state land must be placed for bid. 

In 1962, Standard Oil Co. became ,..----------------------------, 
operator under its exploration permit for 
a six-company group composed ofHumble, 
Pan American, Ohio, Superior, Phillips, 
and Texaco oil companies. Essentially 
the same group made aeromagnetic surveys 
of the coastal region in the summer of 
1961. Pure, Mobil, and Richfield oil 
companies participated in the aeromag
ne.tic surveys but were not with the group 

Table 2. PERMITS for OFFSHORE GEOPHYSICAL STUDIES 

Company 

Gulf Oi i Corp. 
Shell Oil Co. 
Union Oil Co. 
Standard Oil Co. 
Superior Oil Co. 

Type Survey 

Seism ic 
Seismic 
Seismic 
Seismic 
Gravity 

Federal Lands 
Exploration Permit 

8-16-62 to 2·15-62 
8- 8-61 to 8- 8-62 
8-15-61 to 2-15-63 
6- 6-62 to 12- 6-62 
7-11-62 to 1-11-63 

State Lands 
Exploration Permit 

6-15-61 to 10-12-61 
6-13-61 to 12-3)-62 
7-10-61 to 7- 9-63 
9- 1-61 to 8-31-63 
7-15-62 to 10-15-63 

operated by Standard. Besides the geophysical studies offshore, two companies engaged in bottom sampling pro
groms. Drilling into the ocean floor is limited to 500 feet of penetration under the exploration permits. The 
depth limit is enforced by confining sampling to punch-type coring or to drilling with salt water in uncased hole. 

Exploration Costs 

The acreages in table 3 are based on revenue from rental of public land, using an average rental rate of 20 
cents per acre through Juty 1960. The Federal government raised rental in September 1960 to 50 cents per acre,· 

Table 3. CHART SHOWING ACREAGE UNDER LEASE IN OREGON 

Biennial Acreage Leased Rental Collected Acreage Leased Rental Collected Est. Acreage Est. Rental 
Period State Land State Land Federal Land Federal Land* Leased-Private Collected-Private 

1954-56 66,678 $ 38,022 547,500 $ 219,000 450,000 $ 90,000 

1956-58 16,800 4,000 272,500 109,000 260,000 52,000 

1958-60 60,648 30,747 460,000 182,795 400,000 80,000 

1960-62 15,349 8,826 231,250 30,201** 800,000 300,000 

* 37! percent of this money is returned to the counties in which leases are made. 
·
**Rental is probably small because of old leases which require 50 cents per acre the first year and no rental for the 

second and third years. 
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and th i s  effective l y  ra i sed the rate on private lands . Estimated acreage of pr ivate land l eased was made by us
i ng a factor obta i ned from fig ures of private land conta i ned in Federa l  un i ts and from other sources . More than 
ha lf  of the land in eastern Oregon is  pub l i c l y  owned, whi l e  west of the Cascade Mounta i ns the government owns 
a much smal ler  percentage . Th i s  i s  noti ceab l e  in the tab l e, where large acreages of state land appear in two b i 
enni ums; duri ng both of these per iods the exp l orat ion took place i n  eastern Oregon. 

The tota l exp l orat ion expend i tures in O regon between 1 902 and 1 962 are ca l cu lated at more than $ 10 m i l
l ion. Th is  estimate i s  cons iderab l y  be low that of industry ' s, which p laces a tota l of $ 1 2 mil l i on on oi l explora
t ion i n  the state between the years 1 953 and 1 962* . The d i fference i n  these fi gures i s  understandab l e, s i nce the 
department made i ts est imate by assumi ng dri l l i ng costs to comprise 30 percent of  the tota l exp l orati on expense 
onshore and offshore expenses to be related to the number of sh i ps empl oyed . An est imate of the up land expend
i tures was made by a second method, usi ng $20 per foot for ho les dr i l l ed wi th rotary equ i pment and $6 to $8 per 
foot for ho l es dri l l ed wi th cab le  tools. This amoul')t was considered an approximati on of the tota l spent on i n 
vest igat ions i n cludi ng dri l l i ng . T h e  est imate obtai ned for expendi tures us ing th i s  method checked very c l osely 
the $ 10 m i l l ion f igure. Expl orat ion onshore, wh ich  has not resul ted i n  drill i ng thus far, i s  not i nc luded in the 
department's estimate. Such companies as G ulf O il Corp.,  She l l O i l  C o . ,  R i chfi e l d  O i l  Corp., Super ior O i l  
Co . ,  Texaco, Ph i l l ips Petro l eum Co. ,  Pan Ameri can Petrol eum Corp. ,  and others have made a t  l east l im i ted 
stud i es s i nce 1 950 wi thout resu l tant dril l i ng operati ons . A l so, the department has no way of estimati ng manage
ment overhead charged to exp l orat ion . 

F igure 3 shows estimated expendi tures by oil companies wh i l e mak i ng stud i es and test dr i ll i ngs i n  the state 
between the years 1 902 and 1 962. As can be seen on the curve, wi ldcat activi ty pr ior to 1 943 d id  not represent  
much  f inanc ia l  ga i n  for the  state. However,during and  after Wor ld  War I I, large fi rms became act ive, w i th the 
resu l t  that expend i ture on stud i es and dri II i ng i ncreased considerab l y  duri ng the next 1 9  years. I f  explorat ion 
cont inues at the current pace for the next few years, a not iceab l e  effect wi l l  be fe l t  upon the state ' s  economy. 

Future Expl oration 

O ffshore stud i es are expected to cont inue 
for at l east another year before any land is 
nom i nated for b idd ing . It i s  hard to forete ll 
how much compet i tive b idd i ng wi l l  deve l op for 
Oregon's submerged land, but, usi ng lease 
sa l es in Wash i ng ton as a gu ide, most of the 
cont inenta l  she l f  wi II go for no more than rent
a l, w i th a few more des i rab le  parce l s  br ing i ng 
b ids of severa l dol lars per acre . 
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More dri l l ing i s  expected i n  the Wi l lam
ette Val ley wi thi n the next 2 years, and this 
appears to be Oregon's best hope for f indi ng 
producti on in the near future . An independ
ent Texas group represented by E. W .  Mc
Dowe l l  of  San Anton io, Texas, l eased near ly 
25,000 acres of land in  Coos County dur ing 
the summer of 1 962 for what is hoped to be a 
very interest ing oi l tes t . No activ i ty is ex
pected in cen tra l Oregon for a t ime, because 
no l eas i ng of consequence has taken p lace 
s i nce Humb l e  O i l  & Refi n i ng Co. dr i l l ed i n  
Lake County i n  1 960. O ne or more tests wil l  
probab l y  b e  dri lied next b ienn ium i n  the 
Ontario-Payette Bas i n, w i th hopes of d i s
coveri ng gas product ion . 

200 f � 
� � � 

1900 1910 1920 1930 1940 1950 

* * * * * * * * F i gure 3. C urve show ing expl orat ion expend i tures. 

* R. M .  Touri ng, Area G eo logi st, Humb l e  O i l  & Refi n i ng Co., Los Angeles; ta lk before the O regon Press 
Meeti ng October 5, 1 962, Benson Hote l, Port land, Oregon . 
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OR E G ON'S MIN E RAL IND UST RY 

The m inera l  i ndustry in  the state conti nued on an " i ncreased y ie ld" bas is dur i ng the b i enn i um,  j ust  as i t  has for 
near l y  a quarter of a century . Va l ue of raw mi nerals produced in the s tate i n  1 961 was $5 1, 467,000 . This 
f igure does not accurate l y  reflect the total impact of the mineral and metal l urg i ca l  i ndustry i n  the s tate , which ac
counted for payrol ls amount ing to near l y  $65,000 ,000 (see tab le  be low). M in i ng and meta l l urgy supply a much
needed ba l ance whee l to the state 's economy, wh ich  has a characteris t ica l ly seasona l f l uctuat ion ,  by prov id i ng 
steady employment throughout the year. 

OREGON'S MINERAL PRODUCTION 
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Sand and grave l and crushed stone cont in
ued to  be the  most  importan t minera l  commod i t i es 
produced i n  the state , both i n  respect  to dol l ar 
val ue ($ 34 . 5  mill i on) and to the commun i t i es 
dependent upon them . A grow i ng awareness by 
various county p lann i ng commiss i ons of the v i ta l  
need for these bu i l d i ng and construct ion mater
ia ls  has resu l ted i n  the taki ng of pre l im i nary steps 
to ident ify potent ia l  sources , wh i ch may then be 
protected from encroach ing urban i zati on until 
they can be exp l oi ted and eventua l l y  rehab i l i
tated for pub l i c-use s i tes or other benefi c ia l  
communi ty uses . 

Product ion of I i ghtwe igh t  aggregates , both 
natura l  and expanded , i ncreased dur ing the b i
enni um. The s tate has large reserves of pumice,  
c i nders ,  and expans ib le  sha l e  and shou l d  con
t inue to supp ly  not on l y  l oca l needs but those of 
ne ighbor ing  states as we l l. Quarry i ng of orna
menta l  and archi tectura l bu i ld ing stone i ncreased 

over previous years . Large quant i t ies of volcan i c  tuffs of many textures and colors occur in the s tate and form 
the basis  for the i ndustry . 

The fi rs t  asbestos produced i n  the state i n  many years is bei ng m i ned and processed i n  G rant County ,  and 
benton i te m ined in Crook County he l ped quench northwest  fores t fi res . The sta te's o l dest manufac tur ing act iv i ty,  
the bri ck a.nd t i l e  i ndustry , cont inued to produce bri ck and ti l e  as i t  has for nearl y  a century. In add i t ion to 
these prosa i c  products ,  one p lant began creati ng a vari ety of art forms i n c l ud i ng p lanters , vases ,  f iguri nes , wi nd 
ch imes , and pat io p ieces. L imestone was produced at four quarr ies scattered about the state , pri nc ipa l l y  for the 
product ion of port land cemen t and burnt l ime. 

The on l y  n i ckel m ine  and smel ter in the Un i ted S tates conti nued i ts around-the-c lock operat ion at R idd le ,  
pumping $ 3,000,000 i n  annua l  payro l ls i n to Doug las County . Resumption of  act iv i ty at  the O regon K i ng m i ne i n  
Jefferson County added s i lver t o  the state 's l is t  o f  meta l s. Expl orati on work a t  the Buffa l o  m i n e  i n  Grant County ,  
and  i n  t he  Bohem ia D istri ct  of Lane County, revea l ed l ower extens ions of  ore beneath prev ious l y  worked-out 
areas. In terest i n  i ron-ore depos i ts prompted severa l large compan ies to exami ne h igh -grade depos its , but the 
on ly  ore mi ned was from the Scappoose d istri ct  and that was used for·pa in t  p igment . Mercury m i n i ng dec l i ned 
notab ly  duri ng �he bienn ium , wi th on l y  one or two sma l l operati ons work i ng on a part-t ime bas is. Uranium ore 
from the Lucky Lass and Wh i te K i ng m ines i n  Lake County was sh i pped to Sa l t  Lake C ity for treatment . The a lu
minum ores of northwes tern Oregon, discovered by the department i n  1 944, were expl ored by a ma jor producer 
dur ing the b ienni um . 

O r e g o n  M i n e r a l I n d u s t r y  E m p l o y m e n t  a n d  P a y r o l l s* 

M i n i ng 
Mi neral manufactur ing 
Pr imary metals 
Misce l l aneous 

1960 Emp l oyment 
1, 18 1 
2,860 
5, 75 1 

796 

Payrolls 
$6,662,000 
1 6,740,000 
37, 128,000 

4,786,000 

Tota ls 10,588 $65, 3 1 6,000 
*Oregon State Employment Compensat ion f igures. 

1 1 

196 1 Emp l oyment 
1, 1 1 2 
2,674 
5,532 

82 1 

10, 1 39 

Payrolls 
$6,558,000 
16,2 1 6,000 
36,662,000 

5,274,000 

$64, 7 10,000 
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Gold Placers (47-77) 

I. Banasco 
2. Carver 27. Dewitt's Polk County Lime Co. 

Anderson 
Baker Flat 
Buddy 3. Cinder Hill 

4. Hawaiian Travertine 
5. Moon Mesa 
6. Natura I Stone 
7. Ochoco Stone 
8. Oregon Emerald 
9. Oregon Tuff Stone 

I 0. Oregon Rose 
II. Oregon Rainbow 
12. Red Rock 
13. Rocky Butte 
14. Sahara Tan 
15. Snow Bird 
16. Stayton Flatrock 
17. Williamson 

Lightweight Aggregates 

18. Cascade Pumice Carp. 
19. Central Oregon Pumice Co. 
20. Cinder Hill Quarry 
21. Deschutes Concrete Products Ca. 
22. Harney Concrete Tile Co. 
23. Northwest Aggregates, Inc. 
24. Red Rock Mine 
25. Smithwick Concrete Products Co. 

28. Ideal Cement Co. 
29. Oregon Portland Cement Co. 

Miscellaneous Nonmetals 

30. Alkali Lake Sodium 
31. Big Quortz Mine 
32. Bristol Silica Co. 
33. Leverett Marble 
34. Wilhoit Cool Mine 

Gold Lode Mines 

35. Ashland 
36. Buffalo 
37. Cobalt-Gold 
38. Columbia-North Pole 
39. Ducharme No. 6 
40. Greenback • 
41. Humdinger 
42. M. C. Claim 
43. Oro Grande 
44. Reno 
45. Snow Bird 
46. Warner 
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Bear 
Brown 
California Bar 
Can Can 
Coarse Gold Creek 
Crump 
De Janvier 
Edmonds 
Esterly 
Forest Queen 
Goff 
Golden Bar 
Golden Lyon 
Gold Nugget 
Hogum Creek 
Johnson 
King 
Last Chance 
Lucky Strike 
Maloney 
Oregon Bar 
Rocky Gulch 
Ruble 
Schaffer 
Schoemaker 
Sterling 
Sutter 
Upper Hogum 

MALHEUR 

1 i . �'? 

Mercury Mines 

78. Bonanza 
79. Bretz 
80. Maury Mt. 
81. Mother Lode 
82. Towner 
83. War Eagle 

Miscellaneous Metals 

84. Hanna Nickel Smelting Co. 
(nickel) 

85. Lucky Lass Mine 
(uranium) 

86. Standard Mine 
{copper, gold) 

87. Twin Mt. Mining Co. 
(molybdenum) 

(Exact locations of gold 
placers not shown) 



ORE G ON'S GROWI N G  M ETALLURGICAL IN DUSTRY 

Modern metallurgy is concerned not  only with the physical and chemi cal properti es of metals bu t  wi th  t he  nuclear 
electron shel l characteristics as well. Today 's metallurgy is far divergent  from the pure gold and sol id copper ob
iects shaped between two smooth stones by the f irst metal lurgists . In Oregon a growing space-age and reactive 
metals industry now numbers more than half a dozen firms whi ch collectively can sme l t , refi ne, mold , cast, rol l ,  
draw , mill , fabri cate ,  and test exot ic metals such as tungsten , ti tanium, z i rcon ium, hafnium, tanta l um ,  and 
columbi um . These metals are also available as oxides , carbides ,chlorides ,  and hydrides,  and ,  in i ngot , pow
der, and mi II forms. The industry s tems from basic research by the U . S. Bureau of Mines during World War II at 
i ts Albany laboratories . Plants and laboratories are now located at Albany, Beaverton , and Portland. All of the 
raw materials are imported into the s tate , some of them from half way around the world. 

The presence of the exotic metals plants and laboratories in the sta te provides an excellent example of the 
poss ib i  I i t ies for further growth in this f ield . The plants and laboratories are here almost sole ly  because of the 
nearly ideal liv i ng and work i ng condi t ions for the highly trained personnel wh ich  operate them and do basic re
search .  As pointed out above , none of the raw materials orig i nate in  the s tate and, furthermore, almost none of 
the finished products are consumed here . 

The abundance of l ow -cost electrical power has attracted various electro-process industri es whi c h  produce 
aluminum, n i ckel , elemental sil i con, ferrosi licon, calc i um carbide, ferrochrome,  stee l, and the var ious exot i c  
metals. Oregon cont inues t o  b e  the on l y  s tate i n  the Union wh i ch prod uces a n d  sme l ts nicke l . T h e  Hanna Ni ck
e l  Smelt ing Co. mine and p lant  at R i dd l e  in Douglas County employs 450 men on a three-sh i ft ,  year-around op
erat ion and consumes $ 1.3 mill ion worth of electrical energy annua l l y. The plant has the wor ld's largest ferro
s ilicon furnace wh i ch is used to supply an intermed iate smelting product . High-purity s i l ica is sme l ted by Nationa l 
Metal l urg i ca l  at i ts Springf ield plant  to produce elemental s ilicon used by the e lectroni c  industry and as an a lloy 
in aluminum and steel . The operat ion uses s il ica from o quarry in Jackson County and some imported from Nevada . 

Two aluminum reduct ion plants, operated by Reynolds Alumi num Co. at Troutdale and Harvey Alumi num Co . 
at The Da lles ,  use imported alumina i n  the i r  e l ectri cally energized potlines. In the Por t land area, two plants , 
operated by Pacific Carbide & Alloys and the Electrometallurgi cal Corp., use e lectr i c  furnaces to manufacture 
calcium carbide from limestone and coke. The carbide is used to generate acetylene gas and forms the bas i s  for 
many chemicals and plastics. 

Considerable interest  i n  the establ ishment of a ferrochrom� plant  i n  the state has been shown duri ng. the past  
two years. Feasibil i ty stud ies by pr ivate groups and pub l i c  agenc ies have shown that chromite ores i n  O regon 
and northern Ca liforn ia are amenab le  to the production of high-carbon ferrochrome and that there are adequate 
reserves of ore for a modera te s i zed plant. Remoteness from potential markets for the f i nished product,  f i nanci ng 
for the construction of the plant,  and compet i t ion from exist ing producers pose serious probl ems wh ich  would have 
to be overcome before a plant  cou ld become a real i ty. Es tablishment of a ferrochrome plant wou ld  stab i l i ze the 
chtom i te m in i ng i ndustry , which has been active duri ng nationa l  emergenc ies and i d l e  at other times. A survey 
completed by the department shows that in southwestern O regon alone there a re 280 chromi te mi nes and prospects. 
The creation of a dependab le ,  long-range market wou ld undoubtedly great ly  i ncrease thi s  number. 

Oreg.on has portland cement plants located in Baker, Clackamas, and Jackson Count ies. The three plants 
have been i n  cont i nuous operat ion for many years and have repeatedly i ncreased their capac i ty to keep pace with 
the perpetually growing demand. H igh-grade I imes tone is burned i n  a modern p lant near Baker to produce burnt 
I ime for northwest process i ndustries. 

At Lakev iew a solvent extract ion uran ium yel low-cake plant capable of hand l i ng over 200 tons of ore per 
day i s  currently idle . O ri g i na l l y ,  the plant processed ore from the White K ing Mine,  wh i ch i s  l ocated a short 
distance north of the plant. At the presen t time uran ium ore from two properties i n  the area is sh i pped to Salt 
Lake C i ty for processi ng. The plant· conta ins bas ic  equ i pmen t which could be used for a var ie ty of chem ical 
extract ion processes. 

D ur ing the b ienni um, Coast Asbestos Co. completed and placed in operat ion cr benefi c iat ion p lant near Mt. 
Vernon wh ich treats crude asbestos ore m i ned from an adjacent pit. The ore is crushed , screened, and a i r
separated into var ious grades before being sh ipped to Ca l i forn ia markets . The property was operated dur i ng Wor l d  
War I but the present p lant i s  t he  f irst of its k ind in  t he  state. 

The followi ng pyroprocess plants treating O regon m inerals shou ld  be menti oned , a lthough they are not shown 
on the map on the cover. In Wash i ngton County two plants expand sha le  to make I ightwe ight  aggregate large l y  
used i n  concrete block and prestressed g i rders and pane ls. Twenty br ick  and t i l e  p lan ts which use l ocal c lays 
and supply i n  most instances red firing ware for l oca l consumpt ion are scattered across the state . 
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FI NANCI AL STATEMENT 

The department ' s  act iv i t ies are financed by money appropr iated by the Leg is l a ture out of the State 's Genera l 
Fund .  Appropr iat i ons received by the department are divided I nto accounts c lassi f ied as fo l l ows: Persona l  
Servi ces; Genera l  O perati ng & Maintenance; Capita l  O ut l ays; and  State Geo log i ca l  Map. Funds appropr iated 
for use under one c l ass if i cation may not be used for expend i tures i n  a d i fferent c l assifi cati on . A l l departmenta l  
expendi tures are evidenced b y  warrants drawn o n  the State Treasurer a nd are audi ted b y  the offi ce o f  the Secre
tary of State . 

Funds rece ived by the departmen t through the sa l e  of pub l i cat ions, spectrograph i c  fees,  oi I and gas test 
permi ts ,  and misce l l aneous receipts amounted to $8 , 438. 64 i n  the per iod covered by th is  report. A l l  rece ipts 
of the department  are returned i n tact  to the Genera l  Fund. 

Department expendi tures in the 1 959-6 1 bi enn ia l  period ,  the amount  appropria ted for the 1 96 1 -63 b ienn ium,  
and the request for appropriat ions for the 1 963-65 bienn i um are shown on the fac ing page . 

The 1 963-65 budget request more accurate l y  ref lects the bas i c  monetary requiremen ts of the department  
than d id  the 1 96 1 -63 a l l ocati on . I t  was recogn ized pri or to  the beg i nn i ng of  the 1 96 1 -63 budget per iod that  in
suffic ient  funds had been appropr iated to  pay a l l  the  sa l ari es of  the emp loyees for the who le  b ienn i um and to 
meet the other persona l  serv i ce expenses requi red by l aw .  Th i s  defi c i ency came about when,  in the budget re
v iew, it was ant i c i pated that some pos i t ions wou l d  be l eft vacant due to reti rement or res ignat ion. As th i s  de
partment ' s  employmen t i s  very stab l e  (average tenure of  the  12  techni ca l  pos i t ions i s  1 1  years) no vacanc ies 
occurred. To obtain  the necessary funds for sa l aries, i t  was decided by the G overn i ng Board , with the con
currence of  the D epartment of  F inance and  Adm in istration , to  request t he  Emergency Board to  transfer to  Sa l ar ies 
and Wages funds that wou ld accrue by postponement of pri n t ing of researches. Sa lary and other Persona l  Serv ices 
requests for the 1 963-65 bienni um do not take i nto account the sa l ary increases which  shou ld  have resu l ted from 
the new c l ass i fi cati ons and pos i t ion adj ustments made in the departmen t dur ing the present b ienn i um . I t  i s  hoped 
that funds to meet the rec l assi f icat ion wi l l  be made ava i lab le  from ant ic i pated funds granted for s ta te-wide sa l 
ary adjustments. 

The 5� percent i ncrease i n  G enera l O perati ng and Maintenance over the 1 96 1 -63 a l l ocation is l arge l y  a 
refl ecti on of the i ncreased cost of doing busi ness and meet ing the expenses of f ie ld  men . 

· 

The i ncrease i n  C apita l  Out lay marks a return to the department ' s  pol i cy of obta i n i ng one p iece of sc i ent if i c 
equ ipment each bienn i um i n  the attempt to keep our l aborator ies from getti ng too far out of date on ana lyt ica l 
and research instruments . Effort w i l l  a l so be made to rep lace out-moded or worn-out furn i ture and to better 
equ i p  our offi ces . 
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COMPA RAT I VE STAT EME NTS O F  EXPEN DI TU RES 

1 959- 1 96 1  1 96 1 - 1 963 
Tota l Esti mated 

Expend i tures Expend i tures 
7/ 1 /59-6/30/6 1 7/1 /6 1 -6/30/63 

Persona l  Servi ces: $273, 650 . 45 $30 1 1 39 1 . 00 

G enera l . O perat i ng & Ma intenance: $ 65, 887 . 60 $ 75, 598 . 00 
Offi ce Suppl i es 1 ,  832 .30 1 , 800 .00 
Te l ephone & Te l egraph 2, 79 1 . 42 3, 608 . 00 
Postage, Fre ight  1 Express 2 1 942 . 29 3, 000 . 00 
Pri nt i ng 4, 797 .35 1 5, 000 .00 
Ren ts 241 722 . 10 25, 1 55 . 00 
Premi ums & Assessmen ts 473 . 97 700 .00 
Aud i t i ng 488 . 54 950 . 00 
Industri a l  & Laboratory 3 1 689 . 72 3 ,000 .00 
Heat 1 Light  1 Power 705 . 37 600 .00 
L i brary 743 . 13 600 .00 
Laundry 83 . 95 85 . 00 
Photos & B l uepr ints 823 . 1 4  600 .00 
Gas & O i l  Wel l Law Admin i s tra tion 3 10 . 66 400 .00 
A l l O ther 490 . 25 600 . 00 
Bui I d i ng & G round 1 , 756 . 7 1  700 . 00 
Trave l Expenses: In S tate 1 7, 557 . 98 1 71 000 . 00  

II II : O ut of State 1 , 678 . 72 1 , 800 .00 

Caei ta l  O ut lals: $ 9 , 1 78 .22 $ 4, 200 .00 
Office Furn i ture , Equ i pment 1 , 85 1 . 39 600 . 00 
Motor Veh i c l es 1 , 650 .00 3, 600 . 00 
Laboratory & F ie l d  2 , 484 .06 
LJbrary & Others 3 , 1 92 . 77 

Spec ia l  Requests: $ 1 4, 76 1 . .93 $ 1 5, 000 . 00 
State Geolog i ca l  Survey 14, 761. 9� 1 5 ,000 . 00 

Tota l Expend i tures $ 363 , 478 . 20 $396 , 189 .00 

SUMMARY 

Persona l  Serv i ces 

G enera l Operati ng & 
Mai ntenance 

Capi ta l O ut l ays 

State G eolog i c  Map 

TOTAL 

Expended 
1 959- 1 96 1  

$2731 650 . 45 

65, 887 . 60 

9, 1 78 . 22 

1 4, 76 1 . 93 

$363, 478 . 20 

Appropr i ated 
1 96 1 - 1 963 

$30 1 , 39 1 .00 

75, 598 .00 

41 200 .00 

1 5, 000 . 00 

$ 396, 189 . 00 

1 5  

1 963- 1 965 
Funds 

Requested 
1 963- 1 965 

$3 1 4, 460 .00 

$ 80 , 20 5 . 00 
2 , 400 .00 
3, 700 . 00  
31 000 .00 

1 5, 000 .00 
25, 500 .00 

700 .00 
1 1 100 .00 
3 , 500 .00 
1 1 000 .00 

750 .00 
85 .00 

1 , 200 .00 
600 .00 
600 .00 
700 . 00 

18 , 570 . 00 
1 , 800 .00 

$ 8 , 347.00 
2 , 81 6 .00 
3 , 450 .00 
2 , 026 .00 

55 . 00 

$ 1 5 , 000 .00 
1 5, 000 .00 

$ 4 1 8 , 0 1 2 .00 

Requested 
1 963- 1 965 

$3 1 4, 460 .00 

80 1 20 5 . 00 

8, 347 . 00 

1 5, 000 . 00 

$4 18 , 0 12 .00 



THE APPROPRIAT ION 

( 1961 - 1963 FISCAL BIENNIUM) 

Salaries and Wages $ 301 , 39 1  76 . 00 percent 

General Operating 75,598 1 9 . 1 5  
& Maintenance 

Capital Outlays 4, 200 1 .06 

State Geologic Map 1 5, 000 3 . 79 

TOTAL $ 396, 1 89  1 00  percent 

AND · WHAT IT PAID FOR 

( 1 960 - 1 962 REPORTING PERIOD) 

2, 572 Square mi les geological ly mapped 
State Geologic Mapping 600 
Quadrangle Mapping 405 
Special Studies 1 , 567 

1 82  Field investigations 

6 Commodity studies 

12 Engineering-geology studies 

35 Cooperative projects with 
other agencies 

10 Pub I ications issued 

5 1 , 850 Copies of The ORE ·BIN 

345 Mineral sets 

14, 596 Visitors 

1 6  

3, 158 Mineral identifications 

5, 307 Chemical analyses 

2, 287 Radiometric determinations 

1 , 268 Spectrographic ana I yses 

721 Petrographic examinations 

1 19 .Ta l ks 

27 Field trips for groups 

6 Office tours 

22, 841 Pieces of mai l sent (excludes bulk 
mail) 

26, 459 Pieces of mai l recei ved 

7 Television and radio appearances 

14 Exhibits judged 


