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1. Is aluainum an lmportant m.ta11 

AN ALUKlHUM PRIMER 
b1 

I. W. Llbb.;y 

Alumlnua •• tal be10nl' to thl. aod.rn "'. B.oau.e lt hold. tenacloll.1T to .th.r 
.le •• nts'wlth.whloh It 1. a •• oolat.d in nature, it do •• not 0001.11' in nature a8 a •• tal, and 
ther.tor. was not knowa to the anel .• nt.. III t .. ot· an .oonoaical a.thod ot pr,dllotlo11 ot 
aluminum m.tal Is a r.latlv.1T r.o.nt 41.00v.ry. It wa. in 1886 that Charl.s Martin Hall 
d1aoovered that h. oould r.duOl alu.lnum ol:ld. to aluminua •• tal in a oryoUt. bath. 'rom 
that dlsoov.ry dat .. the Unit.'. Itat .. · .1walDUil Indu.tr)' which hal POWIl ill thl ... ntury by 
leaps and bounds alonl with d.velop •• nt ot .1,0,~r1c pow'l) un:tU now 11; Is on. of our ba.l0 
lndustrle.. Ylthout aluminum w.· oould not .uoo ••• tull), pro •• out •• war, or take part In 
aodern p.aOl'l;1a •. Industrial pro'r .... 

2. 1.8 alu.inu. a rar, el ••• nt In rook., 

liD, it 18 the .ost w14el7 d18trlbut.d O't· all the •• tals,. but it i. tor the most 
part ooabln.d with .Uloa to torm .1110at' •• whioh have not b •• n tr.at" .o.noatoaU;Y to 
produce alualnu. In oo.p.tition with baul:lt., the i.pur. oxld. ot aluminua. BauKit. 00-
ours in many parts of the world, but Is 11ated lnquantlt,y ooapar.dto alu.lnum 8111cat. 
rocks. 

3. What are the prlnol,al u ••• or aluminum' 

B.oau •• ot It. lllht w.ISht, •• ndu.tlv1t7, 00101', nonoorroslv.n ••• with aolds, 
and str.n,th ot It. all07s, alualnua hat a Ir.at varl.ty ot industrial u •• s; It. hou •• -
hold u •• Is unlv.r.al. It i ••••• ntlal trom a natlona~ d.t.n •• ·.taadpoint b.oau., ot It. 
a •• d In alroratt Oon.truotlon, in tank .n,ln.', and In naval v •••• l •• Th. U.S. Bur.au ot 
IUn •• Il1n.ra18 Y.arbook tor the 18&1' 1,44 is ~uthority tor the .tat.m.nt that ,6,,6, 
plan •• of all typ •• w.re d.lly.r.d to the ar •• d toroe. in l'~~, and that 50 p.roent ot 
the w.l,ht ot th.s. plan •• (avera,. w.lsht p.r plan. 10,600 pounda) wa. ala.lnum or 
aluminum all07'. An alroratt oarrler r.quir.s 1000 ton. ot alu.ln~m; a battl.ship, 700 
ton., a h.av;y oral ••• , 300 tons •• nd"o on down the lin.. Th. b •• t known p •••• tl •• u •• s 
ar. In transport.tlon.quipm.nt, lnoludina autoaobil •• and ~ruok.; el.otrloal tran.ai •• lan 
oable. &ftd .l.otrioal appliano •• ; hou •• Aold ut.nsll., in .t.al .akln,,'ln aaD¥ aa.hin.a 
othor tban automotiY', in th. oh •• loal induat.7' and to. ml.o.llaneoll' u.e. auoA-a. tOil, 
paint, and tho 11k •• 

4. Why do •• alualnum app.ar tohav. ,r.at tutur. l.portano.' 

Th. aluainua lndu.try 18 70uthful. It hat had • r'lqarkable Irowth durlns the 
pre •• nt c.ntury, but beoau •• ot the a.tal l • pooQll.r propert'e! it •••• s·o.rtaln th.t the 
indu.tr), will oontinu. to ,row. w •• 1" 'nterinl an a,. ot expanding all' transportation. 
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To ooap.t. In this a •• , sround transportation will n •• d to us. 1no~.as1ns quant1t1.s ot 
11sht a.tals In ord.r to aohlev, _x1.u. 8OonolQ' ot' op.ration. Alu.1nu. w111 b. u .. d to 
an 1nor.allns .xt.nt in the oonstruot10n 1ndultr,.. 

5. !by don alu.lnu. appe'ar to han Ipeolal lmportanoe to Or. Ion and the Morthw~.tf 

.a. tore the w ... two pr1vatel,y own.d alu.1nu. ".duot10n plants .'1" buUt on the 
Colu.bla R~v.r at Vanoouver, la.hlnston, and Lonsvlew. laaalngtonp r .. p.oti.el¥. DIlrlne 
the war thr •• addlt10nal reduotlon plant. were built ~lth GDv.rn.ent tunds at Troutdale, 
Ore'gon, Spokane, W"shinston, and taoo .. , Washlngton, resp.otively. In addltlon ••• lual­
naB sl1.et rol11nS .Ul w.s buUt b,.' the Go,ftrna.nt a" Spokan.. Wh.n the war deaand stopp.d 
"h.r. was a dralt10 r.duot10n ln operatlon' at Gov.rn •• nt-owned plants. 11nally thes. 
plantl w.rl olosed down and lat.r dlolared surplus proplrty. It hal b.ln r8Oent17 reported 
that thl Spokane plantl havi b.ln hal.d ",. the Go •• rn •• n" "0 till Kals.r lnter .. "s, and 
tha" "h. troutdale plant has b.ln llal.d "0 the a.ynolds M.tals Oo.paD7. B.oause ot the 
produotlon at thl pr1.at.ly ownld plantl a" Yanoou •• r and Lons.1.w, and b.oaus. ot the 
probable tutUI" produot10n ot the Govlrn.lnt-ownld l.al.d plants, thl Borthw.at'l Ihar. 
ln thl dO.'ltl0 alumlnu. lndustr,y 11 ot .aJor proport10nl. 'I a oorollary, the a1u.inu. 
rl.ltlo11 planta ar.a .. rk.t tor a larp pr.opol"t10n ot Bonn •• Ul. Power, and "his taot 
alone mak.s th.1ndustry lmportant to ·th. Narthw.st. 01"1011 haa a part10ular atak. In 
the 1Hastr,. beeausl Ores.n' 01" .. ,. be the p*,l .. l,al tutv.r. 1011.1'01 ot alu.1na torthls, 
plantl. 

6. What are thl .. t.r'all !'equ1"ld' tor .. killl alu.1nu ••• tal? 

Alu.1na, whloh II pur. alu.lnum oxidl j or,yo11 te whloh 11 sodlum alu.lnu. tluor-
1d. w1~ a Itrons solvlnt pow.r tor alu'.lna; and oarbon. eleotrodu. Alumlna, thl prl .. r,. 
raw .. tlr1al ls obtalnld b,. the trlatment ot bauxlt. whloh 11 the only 01" ot alu.lnu. at 
thl prllint tl... Cryollt. ooours In nature ln oo •• ,l'clal quantlt,y In on17 on. plao. ln 
the world, at Ivlstut, Gr .. nland. Thlr. Is no dlttloalt,. h01l'l.lr ln .. klnS s7nth.t1o 
or70Ut.. Carbonlhotrod .. ar •• ad. troD a pal" ook. tog.th.r with a blndln, a,.nto 

,.trol.um ook. aak •• , a d.llr.bl •• l.otrod.· b •• ags. ot ltl low ash oont.nt o 

1. Ih"* are the Stepl in pt'0du21y alv..1nu ••• ta11 

au M1nln, baux1t~ o~ •• 

b. Tr.atlne bauxlte to ,roduo. purl alu.llla (&1ull1,lUl. ox~d.)o 

e. Il .. trol,..ls ot alu.laa "0 produol ala.lnu. •• 1"a1 .. 

8. Is the produo"10. ot alu.lnu. dAtfloult oo.pared to o"hll'.oo •• on .Itals' 
r '!' 

YII, the .ltallurD ot alulllnull Is inloh 1101'1 oOllpUoated .. lnly b.oau .. alu.1nu. 
has suoh a strong attlnity tor. ox'yglft~ 

,. What 1. bauxl".t 

Bl.llx1" •• ali' · .... d tor a mat.rlal tourad nlar,ws Baux, south.rll Prance, In 1821 
b, tb. Pr..raeh.h •• 1s" Be .. thlor. Thl1 .. tel'ial was ooaposed .... II.Ua11,. ot alu.lnu. oxld., 
lron oxld-I, aad·, watlr. r9r II&DT ,y.a .. s, ba.u.xl". was oonsldlll'lIcl to '.1 a .lnlll'a1. It waa 
tlaall,.,rlooialzid tha" 1hl1 lub.tan08,oon.lstln, ot 1apurl alu.laam 9xldloe.bl~.d wlth 
water,tound In .I.oral parts of the world varlod ln petrographl0 oharaoter1stios, and 
that the n ... baux1tl had 00 •• to bl appl1.d to a .1xtu"l ot oxide. rath.r than onl par­
tloular alu.lnull oxlde. Th ... natural alulLinu.oald.s, oon"aln1as oomb1nld 1I'a"lr al'l 
known as bauxlte .1ne .. als, and the be.t knowa al'l Slbb.1t., bOlh.ite, and dlaspor •• 
On. 01' .Or.ot the •• oxid.s t~llth ... Wlth:1.purltll' lIak.up oom.lrolal·bauxit •• 
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10. Ha. bauxlte any u.e. other than produotlonot a1u.lnu.! 

Yes, It 1. u ... d ln talr17 large quantltll. tor _king ohe.loal., abrallves, hlgh­
grad. r.traotori .. , and ln 011 r.Uning. In the pr.war y.ar 1'3', o",er 50 p.ro.nt of .d.· 
m .. Uo produotlon of bauxlt. 'I'a. uud by indu.trll. oth.r than the alu.lnu. indu.try. 
Thl. proportion ot oour •• doe. not ,iv. a true plotur. of the r.latlv. aaount ot bauxite 
,0In, Into alu.bu. produotion, as the lar,. uount ot laported bauxite 1. u •• d tor the 
.o.t part 1 •• akln, a1uminu. m.tal. 

11. Ibat proce •• i. now u •• d to treat bauxlte or. in ord.r to obtain alu.ina! 

Th. ore 1. dri.d, ,round, and tr.ated with hot oau.Uo soda _olution und.r pr.llur •• 
!he alu.lnu. ,oe. Into solution a. lodlu. a1ualnate, and the i.purltle. re.aln undl •• o1ved 
and .ay be tllt.r.d ott. !hl. r •• ldu. II known al "r.d aud". !h. fl1trat. 1. oooled and 
a,itated, and on the aQdlt~on of a " ••• d" chara' ot a1u.inU! hy~rat., the alu.lnu. 1. pre­
olpltat.d a. alu.lnum h7drat. In o~.ta1~lne form. !h. hydrate II tllter.d and oa1oin.d to 
torm pur. aluminum oxid., or alu.ina. thl1 method ot treat •• nt i. known a. the Bay.r proc •••• 

Althouah the Bay.r proo ... 11 the on17 on. uud. oomm.rola11y, a proo.dur. knO'I'JI. a. 
the F.d.r •• n proc ••• w~ •. uI.d tor •• r17 In 10rwaT. the or., r.1atlve~, high In Iron, .al 
.melted in an eleotrl0 tUli'nace with 11m. and cok.. !h. r •• u!tlng product. w.r;. pi, .iroD 
and oalciu. aluminate slag whioh was ground and 1.ac~.d with .odiua carbonate .01utlon. !he 
alu.inu. wa. thus oo.blned with .odlum to torm •• dlum aluminat.. th.n on treat.ent with 
carbon dioxld. ga., the aluminum wa. pr.olpltat.d a. a1umlnu. hydrate which wa. fl1t.r.d 
and oalcln.d to alumina as In the Bay.r proo •••• 

12. Have clay. b •• n tr.at.d comm.roially to produo. alumina! 

Hot In the United State.. During th. war wh.n .n.~ .ubmarlne aotlvlty In the 
Carlhhean endangered our bauxlt. ,upply, the Ooverna.nt authorlz.d oon.tructlon ot pilot 
p1aa~. to &ake large .oal. t •• t. on hlah-a1umlna olay' with the obJ.ot ot working out an 
.oonoaio prooe •• ,o~ proo ••••• to produo. alumina trom .uoh mat.rlal. fh ••• plants .'1" 
looat.d at Harleyville, I. C., Laraal., Wyo.lng, and Sal •• , Oreaon. Although the •• plant., 
It allo'l'.d to work out proo ••••• thorou,h1y, will contribute v.ry valuable lntormatlon, It 
••••• un11k.ly that olay. will b. able to oo.p.t. luoo ••• tu1ly with bauxlt. In produotlon 
ot alu.lna. 

13. !hi 1. Or.gon '.p.oialll lnt.re.t.d In produotion ot alu.lna! 

Ext.nslv. depo.lt. ot hl,h-lron bauxlt. have b •• n tound ln northw •• t.rn Or.gon, 
and are b.ln, d.ve10p.d b7 A100a Mlnln, Co.pany. !h1. or. 1. muoh 10w.r ln a1u.lna than 
the bauxlt. b.lng u •• d In Bay.r plant., but the Or.,on or. ia re1atlv.1y hl,h In iron, 
produotion at whloh will ott •• t the low.r a1u.lna valu.. !he p.der •• n proo ••• , or ao •• 
modlfloatlon ot it, would •••• to b. app11oabl. to thl. ore. 1100a 1. oarr71ng on •• ta1-
1ur,loal t •• tln, work, and lt an eoonomlcal proo ••• oan b. work.d out, a plant will b. 
built to produo. both alumlna and plg lron tro. Or.gon or •• 

14. How was Or.,on or. tor •• d? 

Alt.r Co1uabla Rlv.r ba.a1t had tlo •• d ov.r the oountry a&nI .ll110n. ot y.ar. 
ago, 0118&tlc oonditlona w.r. right tor lnt.na. w.ath.rin, ot thl. rook. fh. baaalt 1. 
aada up tor the moat part ot alumlnu. and lron al11cata., with .mall a.ount. ot ooabln.d 
11 •• , aagn •• la, and tltan1a. fh. w.ath.rln, proo.a., oall.d lat.rlzatlon, r.sult.d in 
br.aklng down ot the 1111oat.a, and 1.aohlng ot '1110a, 11 •• , and aa,n.ala, leavin,.b •• 
hind and oonoentratln, aluminum oXld., Iron oxld., and tltanlua oXlde. fh. a1ualnum oxld. 
1. pr ••• nt aaln17 aa tb. aln.ral glbbalt. - a baux1t. alaera1. fh. or •• a. thaa torm.d by 
'I'.ath.rlng, and 1n order to have It pr ••• r",.d, •• ath.rln, had to proo ••• auoh fa.t.r than 
eroalon. In maD7 plac.a .roalon 'I'a •• tt.otlv" and the ore waa ra.ov.d. 

" 
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15. What 1s the d1et~1buti~n @f the O~8gon ore? 

Deposits have been found in lashington, Columbla, Multnomah, Clackamas, Polk, and 
Marlon oountles. So far as is now known, the most important deposits are In lalhington~ 
Columbia, and Marlon oounties. 

16 0 Is there a variation 1n the charaoter of the deposlt .. ? 

Although In general the deposlts are siml1~r, those in Marion County are somewhat 
dlfferant trom those in the other countielli. Probably the lIarion County area suffered Bome­
what areater erollon than the other areas 10 that a portlon of the upper seotlon of deposits 
hal beln re.oved. fhil resulted 1n a surface concentration of hlghM grad. bauxite boulde~~ 
lett behind as float over the Salem Hills and to a le.1 extent in the Eola Hills. Also tha 
ora .action in Marion County is thinner than in Washington and Columbia countieso 

17. ~he high-grade bauxite in Marlon County of importanoe co •• ercially? 

Insufficient work has been done on the.e deposlts to determine their extant. Thelr 
wide dlltr1bution warrants axploratlon.Uthouih the quantity of thil materlallBprobably 
s.aU compared to the lowel' grade, hiah=iron baud te . in the several countl88; the high"'grade 
float may have indultrial ules other than for producing aluminum. 

18. Ihat is the extent of reserve. of Oregon ore1 

Alcoa Mining Company has been lampllng the depositl In Washington and Columbia 
countiel for over a year. No tonnage figures have been madl public. but reBerves are in 
the order of many millions of tons. In the p~ellm!na~1 work of the State Depa~tment of 

1 Geology and Mineral lndustr'.ee. au,e~~hole drilling indioated @ve~ 5rOOO,OOO long ton$ ~t 
ore in two depodtl! in lalhington County only. 

19. ~~ Orejon depostt8 ba~e good physioal oharaoteristios from a mining standpointf 

Yei, the depOSits lie flat and gene~ally have a moderate overburden of silt. The 
ore 18 for the most part Boft. and little in the way of explosivel wl11 be reqUired. 1he 
dep"s1tl! cOII.ld be m1ned cheaply by Burta"e mining methode. Highly important is location 
of dep~sit8 80 cloBe to the aluminum plants on the Columbia River. 

20" Whe~ .. ~.ll a decision be l1'eaohed 'Hmn"!1I'ning Mmmell"o!al produllt~_u>n of Oll'sgon @lf~? 

It leemB likely that exploration and testing work now being done will allow a 
de01s10n sometime in 1946. 

****************************** 

CURRENT MIMIMG NOTES 

Langdon Rand and associates, Baker, are working a drift °placer on Connor Creek, 
Baker County. 

* * * * * * 
J. R. Davies, Boise, Idabo, is in oharge of development work now underway at the 

Red Cloud quicksilver mine, bo~thern Ja"kBon County. 111'. Dav!el will do several thousand 
dollar~ worth of underground work aooord!ng to an announoement by P. E. Hoblon, cOl'!.sultina 
engineero 

• * * * * * 

1Llbbey, P.I., Lowry, 10D •• and Ma.on, R.S •• Perru.ginoul bauxite deposits in northwestern 
Oregoni Oregon Dept. Geol. and Min. Ind. Bull. 29, 1945. 

Mason, R.S., Auger~hole prospeoting: The Or8.~B!n, vol. 6 no. 12, 1944, Oregon Dept. Geol. 
and Mino Ind. 

l 
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The BakerDUnlon Conorete Products Co., C. L.LawtonD lIanager, ha. bullt a plant 
at North Powder, Baker County, tor lIaklng bulldinl blook. and conorete tenoe post... Pro. 
duotion has reached 700blociCs perdq, acoording to a atate.ent ln tb. Baker Record Courier 
otMaroh 11+. 

* • • • • * 
L. A. Dallon" Marlal, Cur!:'), County, has drlven 200 teet on hls Golden Praotion ol&1m 

tunnel on the west fork of Mule Creek.' 'l'he tunnel is developlng a vein 7 feet in width and 
having a hlgh~grad. streak 6 to 12 inohe. in wldth ~hloh contains lron and manganese oxides. 
Over 550 tons'ot ore on the dump ls reported to assay $12 to $15 to the ton excluding the 
hlgh grad. o Damon and as.oclates are also worklng the Brown lagle 011.111 in the same dlstrlot. 
An open out ls being drlven to orossout a vein near the surfaoe. Assays as hlgh as $2,8 to 
'the ton in gold and'sUver haTe been r'ported. 

*.**** 
w. P. Crow.ll,lIedtord, Oregon, has taken over the Goldenloonoay 011.111, forllerly 

~wn.d by Ch.l o Ito Lewis, looated near the head of '1'1113' H Cr •• k,Curry County. A i6-inoh 
.... In containing copper, lead, and manganes. has been enoount.red. Gold and .11 .... 1' valu.s 
trom $28 to $48 to the ton have b.en r.ported. A contract to sink a .haft' on tho Gold.n 
Economy olai. hI.. been let to "illi. Ireland. 

**********.******************* 

USEFUL LITHIUM COMPOUNDS -
Among the many wartime dlsooveries to enter the postwar world are 1ithlu. greases 

and wnes. ho reoent artlolts1,1n 'oote Prlntsi luued by th. Pootell1neral Comp&ll3', em­
phasize the lmportano. ot these new lIat.rlals. 

A l1thlum grease 18 a·gr.ase pr.pared troll a lubrloating 011 o.t the ".g.tabl. or 
mlneral typo wUh aluttlclont amount ot 11thium loap to thicken the 011. 'rh.s. sP.al.1 
are adaptable to .any lubrlcation proble.s whlch other greases fail to solv.. Llthium 
greases are ea.ler to make and the manutacturing oost i8 no greater than that of other 
greasel o 

A llthlum wax ls a mixture of l!thium stearate and a paraftin wax. Bacause ot 
thelr superior properties these wax""!! find great usa in lmprov:l.ng such produots as oosmet:l.cs t 

penol1s, waterproof ooatings, electrioal Insulat1on, sound reoordlng disks, adhe.iv.s, paper 
coatingl, eto. 

It is beUeved that loweroost and superior properties will .ake lithll1. organicS 
lndispensable to the industrlalprogre.. ot the tuture. 

1. Luokenbach, .0P., Jr. and Meyer, H.C., Jr., n'rhe ittect ot Patty Aold Molecular 
.elght on Llthium Greases," Poote Prln,., Vol. 17,110. 2,. pp. )-8, 1,45_ 

CH=86g 

2. "LlthiuII Organics," Foote Px'lnts, Vol. 17, Ho. 29 PPo 22*2). 

****************************** 

CLEARING HOUSE -POll' sale ~ unpatented plaoer clailll lnl. "* HEi sec. 5, .. '1' •. .34 S., R. 7 •• , 1) mUes 
.trl1m Wolf Cruk at the mouth .of Rock Or .. k. in ",osephl~eCoullty. 'l'he olai. ba8 tirst 
water right, 2 ditches, pipe line, and g1&nto Theret.· a.4-roollJ house and garage on 
go.od road" Pour test holes reported to return )1 oantsper yard. Pl'loe $15000ash. 
Atter May 10 tor )0 d~s address W. '1'. Tennison, Wolt Creek, Oragon. 

****************************** 
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XEI' PIELD GEOLOGISt . 

Elton A. YOWlil!_.ril'jJ)'.J),.~~.nt U •. lel .npn •• r, .tatiol\oel .. t Graat. Pa .. , hal ru1suel 
to take a po.ltlon wlth How. SounelUlnlas Oompany at the Holel.a Mln., Lak. Oh.lan, .... hinston. 
Younsblr, ha. b •• n .uoo •• el.el b7 Holll. M. Dol., untl1 r.o.nt17 Navy 11.ut.nant wlth ov.r thr.o 
7.ar.' .•• rvl0. ln the South Paoltlc. Dol. maJor.el 1 .. ,.ology at Or.,on Stat. 0011.,. anel wa' 
el01l1S srael.uate work ln ,.01~17 at Unlver.1tl' at Oa1ltornla at L~.Ansd •• wh.n h •• nt.r.el the 
N .. vy. 

• ••••••••••••••••••••••••••••• 
OREGON GEOGRAPHIC KAMES -

'l'h. Maroh 1946 h.u. ot Or.gon H'-tor1oal ~artll'll oon'talD' .. lht at Oregon plao. nam •• 
ooapl1ed .1no. the la.t In.talla.nt la 1944. In thl. 11.t L.wl. A. MoArthur, author at the 
lnv .. luable volume on Or.gon s.osraphl0 na ••• , hal a •.•• mbleel basio lntormation at 175 nam .. at 
plao" not pr.vlo"",d;v .ata10, ... d In aU , .. rt. ot the St .. t., .tart1ns wUh .Abberel •• n in Linn 
Oount;v and 'nctin, w1.th Y ... po .Sohool ln YamhUl COWlty. Dl'. MoArthur .lIk. aelelltlonal lntor­
_.tion on .om. ot .. th'" nam •• , ,~d r.ael.r. ot tho ~art~17 are requ •• t.d to .end him any thins 
apo.ltl0 la.th •• ~ ot oxplanatlon or olar1tl.&tloa • 

•••••••••••••••••••••••••••••• 
NEr ENGINEERING EXPERIMENT STATION BULLE'l'IN -

'l'h. Ens1n •• rln, Exp.r~a.nt Statlon, Or.,on Stat. Sy.t.a at Hl,h'r Eeluoatlon, Or. ,on Stat. 
CoU"',haa Juatl88u.d a b~liotin, H •• 20, .ntitled Th. 'lahu et the .Ul .... tt. RiTer Syahm 
ln Relat"iontoPollutlon. 'fho- authora ar. R •. i. Dlalok,p.~o.hil~llrftf .lith ... nei o...,"' .. a, •• ent, 
and'r.4.M.rryflelel, A •• oolat. Prot ••• or at Clvl1.Enslne.rln,. 'l'hl. b~ll.tln ,lv.a r •• ulta ot 
a .urvoy at the .Ulaa.ttl. Mvor ay.t •• 1a relation to the •• nao~to U.h Ute dlle to pollution 
by lnGu •• rlal ·anel do ... tl0 w .. t... ·'fbe "ull.tla 1 ..... t fa-II ot ohar,o to ro.leleat. ot O ... e,on • 

................................ 
PUBLIOA'l'IOIS 

GtOLOGIO MAPSERtES 
Prio. po.tpald 

1. Geolo,lo aap at ~b. lallowa Lake quael., 1'38: •• D.Salth A O~h.r. (al.o In Bull. 12) 
2. G.olo,l. aap ot the Meeltorel quaelrangl., 193': '.G ••• ll. a Oth.r •••••••••• 
3.CUo)0.l.'., and ,'0'1081 otth'. Round Mouatalllquad., 1,40t lr.D •• Ukla.ea " Oth.r. 
40 G •• lo,l •• ap at the Bu~t. 'aU. qu .. d., 1941~ W.D •• llklnnn A O,he,.. • ..... 
5. G.oloS1. map anel ,eo logy ot the Grants fa .. qua4 ... 1,408' ,.000W.ll. A Other. • •• 
6. , ... 11.1n&1"1,oolol1'O h, ot tbo SUilptel!' quad., l~h J.'f.Pareiee a Oth.r •••••• 
7. G.olo,l. aap ot th.·,ertl·and ar.a, 1,421 Ray o. tr .... b.ll" • • •• • • • • • • • 
8. Geo10l1. map .t .th. 000. B&7 qu&cl., 1,44: AU.n,. Balelw!a (adel wlth Bull. 27) •• 
,. G'01l,1o _p .t the St. H.elon. quad., 1,458 W.D;'l,lkln80D, W.D.Lony" A I.Mo B"ldwln 

MISCELLANEOUS PUBLICA'l'IOHS 

'l'h. Or •• o Bln: 1 •• u.d aonth17 by the atatt, a ••• ellua r.r new. It ••• about the 
Depart.ent, .1ne., anel aln.ral.. ~b.orlptloa prl0. per 7.ar ••• • • • • • 

Or.s.n aln.ral le.alltl •• h, .. . . . . . . . . . . . . . . . . . . . . . . 
'Landhr •• • t Ore,oal a ,!',..lecraphlo .ketoh, (1·7 by 22 lnoh .. ) l,lfl ••••• . . 
Ind.x te ,.01e,10 _,pin, lit Or.g.n, 1,44 ••• • • • • ! ••• . . . . 
Ind.x ·t., topo,raphio .appin, la Or.,on, 1,45 • • "~a • • . . . . . . 

•••••••••••••••••••••••••••••• 
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