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FOREWORD

Early in 1940, a survey of all the Oregon manganese deposits of record
was initiated by the Department. Over seventy-five such deposits were ex-
amined, and the results were published in 1942 as Bulletin No. 17, "Mangan-

ese in Oregono,™

Commercial production of manganese in weatern Oregon has come almost
entirely from two propsrtiss, namely: The MocAdams property close to the Coos-
Curry oounty line, and the Tyrrell property in the Lake Cressk distriot of
northeastern Jackson county. The McAdams mine represents an oceurrence of
wanganese associated with red, '"“Jjaspery' cherts. 1t is more or less typical
of most of the deposits in the coastal region of southwestern Oregon; there-
fore, it seemed to Jjustify a more detailed study than that reported in Bull-
etin 17. Randall E. Brown, Junior geologist for the Department, spent two
weeks during the spring of 1942 in making a detailed geologioc investigation
of this property;, and in examining other properties in western Curry county.
Results of his survey are published in this short paper, and, as far as origin
and commercial possibilities are concerned, these results should be applicable

to other deposits of this regione.

A detailed survey of the ?Tyrrell manganese property, whioh contains a
distinotly different type of mineralizaticn from that of the McAdams, will
appear in another short paper in the near future.

Earl K. Nixon

Director

Portland, Oregon

November 20, 1942
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ABETRACT

Manganese oxide boulders are mixed with boulders of rhodonite, chert, awmphi-
bole schist and guartz in a (McAdams) surficlial manganese deposit in southern Coos
County near Largleis, Oregcno, The deposit 1s associated with chert in an amphibole
schist zone within the Myrtle sandstcne of the region. The deposit {s compared to
other manganese deposits in chort in the southern Cregon Coastal region. E£vidence
indicates that these deposits were formed as bog manganese deposits within the ochert
which, eimilar %¢ the chert deposits within the Franciscan formation of California,
formed as siliceous spring deposits,

Evlidence suggests that a bassgltic intrusion accompanied the folding within
the McAdans area and altered the sandstones to amphibole sohist, and that the hot
waters assooiated with the intrusion altered the manganese oxides in the ohert
to rhodonite., Later oxidation and hydration of the rhodonite formed psilomelane,
the principal ore mineral of the deposit,

*Jundor Ceologist, Cregon State Department of Geology & Mining Industries,
November, 1941 to June, 1942,

wile



Geologic Map of the McAdams
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MCADAKS LANGANESE DEPCSIT

INTRODUCTION

Location: The McAdams manganese deposit is in southern Coos County, Oregon, five miles
from the Pacific Ocean, at latitude 42° 57' north and longitude 124e® 24! west., The de-
posit 18 three miles by road eaet of U.S.Highway 101 four miles north of Langlois, and

28 miles south of Coquille, the nearest rallhead, in the SEj of the NE} of sec. 20, T.

30 5., R. 14 W,

Tho deposit 1ies at an altitude of 300 feet, between the 500 and 1000 foot marine
terraces north of Bethel Creek. It is in a region characterized by abundant rainfall,
moderate temperatures, and heavy growths of vegetation, particularly along the many
streanms,

Owner: Land is owned in fee by James C. McAdams of Langlois, The property is leased
to the Golden Surf ¥ining Interests of Crescent City, California.

History: Approximately 100 tons of munganese ore was shipped from the deposit in 1517
and 1918 by kr. McAdams. This ore, collected as float from the ground surface, assayed
466 manganese and was shipped to the Tacoma smelter. Another 100 tons was shipped by
John Winters and Austin licAdame in 1341 to Ogden, Utah. This lot was divided in two
shipments which assayed 494 and 474 manganese and lU%# and 16.5% silica respectively.
Cre containing considerable chert and rhodonite accounted for the decrease in grade of
the second lot of 50 tons.

Dovelugmunt: The deposit 1s exposed by three open cuts ian the lower part of the oococurrence
and by several trenches above the open cuts. The exposures show boulders and fragments

of manganecse ore intimately mixed with masses of okhert, amphibole schist, sandstone,

slate and quartz in a soil creep zone. The base of the ore zone is the surface of the
Myrtle sandstone, exposed in the trenches and open cuts,

The road to the deposit from the county coad 1s usable only in dery weather, and
mining operations are therefore internltteat.

GEGLOGY UF TiHE ARZA

1&!

The principal rock in the region is the Kyrtle sundstone, mapped by Diller
Upper Juraesic and Lower Cretaceous. Recent work by Taliaferr02 indicates that the
"Uyrtlo formation' 18 too generalized and is the probable equivalent of the Upper

Jurassic Pranciscan formation of California.

The kyrtle sandstone consists of buff to greenish-gray sandstone, shaly sand-
stones, sandy pebble conglomeratee and siliceous limestones. Thé sandstones, predominant
in the area, are well lithified but so thoroughly broken into small fragments that
determination of the bedding is frequently lmpossivle. Near the contact with the am-
phibole schist the sandstone is silicified and a schistose structure is occasionally
present, which indicates a transitional phase between the unaltered sandstone and the
amphibole schist, The limestone of the formation crops out about two miles southeast of
the area mapped, and is a finely crystalline, light gray siliceous limestone containing
no visible foraminiferal remains or other svidence of organic origin, It is the prob-
able equivalent of the Whitsett limestone lentils of the Roseburg quadrangle. The
limestone has been altered eince deposition, presumably by the same igneous body which
metamorphosed the Myrtle sandstone in the McAdams area. This is further borne out by
the ooourrenoe of amphibole schists and graphite schist a quarter of a mile westward
from the limestone outcrop.

1pi1ler, J.S., Geologies Atlas of the United States, Port Orford folio, Oregon no. 89,
U.S,Ceol. Surv., 1903.

2Taliaferro, N.lL., Correlation of the Jurassio of Scuthwestern Oregon and California,
Bull, Geol, Soc. Am,, vol., 52, no. 12, pt. 2, 194l.
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dasalt occurs as several gmall ouicrops forming stack-like ledges gscnerally surrounded
by a sllicified sandstone zone. The basalt is compact, occesionally vesicular te amygda-
loidal, greenish to gray im color, anc occurs in topo:zraphic lorms in striking contrast
tvu v.e surrounding sandstenes. ‘The forms of the outorops suggest that tihe basaltic bodies
are volcanic necks coming up from a larger vody of basalt or gadbouro beneath., Zrosion left
the necks as prominent outorops by the removel of tne surrounding less resistant sancstones,

T'he basalt 18 very fine-grainee with occasional megascoploc crystals of plagioclase
feldspar in an aphanitic groundmass, Chlorite 1s abundant, resulting from the alteration

of ferromagnesium minorals,

The basalt is intrusive in:o anc cross=-cuts the lLyrtle sandstone. iegilonal relotion-
ships incicate that it was probably intruded in late Cretaceous time, probably during the
Chico epoch simuitanesusly with upliit anc toluing of the Upper Jurassic sediments.

The sohist is a variable crystalline rock designated "amphibole schist". It crops
out as small rooky ledges and isolated masses which are the outerops of a large schist
pass striking norihwestward and uncerlying <ne area. The zone of schist outcrops continues
to the northuest for at least a mile, to the southeast fer several miles, and eastward

for nearly nhalf a mile.

The schists are mineralogicaily very diverse and include nica ané sericite schists,
glaucophane schists, actinalite schists, emphibolites and rerely graphitic schists. The
origin of these varied schists is of cansiderable interest, Uiller Eeyu:B #*Their occur-
rence in places along uvhe consact batwecn igneous aud sedimentery rocks nas supported tae
view that tvaey resuit frcm contact metamorphism, and a closer stucy ot them microscopically
anc cheiically tends to show iaat e original rock from which they are derived is igneous

in some cases and sedimenvary in others=.

rhe predominunce ol sericite achists in ine area, ine frequent silicliication, and the

occurrence oi scnistose siruciure wiitanin the sandstone near %their autual contict indicate
that the scnist was probably derived in part cy metamorphism from .ie kyriie sandstone,
Frosumabiy erosion has proceeded fariasr in irose areac waere evideace suggests ihat tne
scniBt was derived princiyaliy from %he bdasalt., If this oe sc, il may ce expected that

the sericite scanist will cnangs, prooaoty 0 a graucophane scnisé, derived by the meta~
meophism of the basalt, at a surface not far oslow tne present greunc surtace. +this is
borne out 2y tue association o. gieucopnane and sericite senist witnin tXe area.

The c..ert ol tie area is a nighliy sl.iceous rock, irelduently clssely resemblies jasper,
and varies in color .rom red ana drown t0 gray, green anc whive . Tae cnert occurs in small
out numerous, more or less circular outcrops alizned in zones parallel to tne general
structure. the atiitude, where determinable, is similar io inat o:; the enclosing schists
and sandsiones. {ne chert 13 uniliormly bedded and occurs in layers whizh range in thickness
from one hall to rive incines, average about three inches, and are overiapping anc irregular
like spring deposits. .ne wnite, 3reen and gray cherts are amorpnous to cryptocrystalline
and are generaily weil vsdued in contrast to tnc poorly bedced znd traetured crystaiiine
red cherte. The reiationship between *he rea cnerts and the green and white cnerts cannot
be determined in this area beoause ol tae lack ol suliicient exposures, out in other areas
in wne region, the red cherts underlle ihe wnite cnerts anuy overile the country rock,
wnich may be sands.one, sciiist, or serpsntine. Tne red ciaert thus torms the base of the
caert lenses and way have formed in somec manner reiated to its original deposition,
l.anganeses, where it occurs in the cnert lenses, 1s invariably assoclated with the red
“Jasgery' cnert une 1s only rarelry iounc concentrated more txnun as stains on seams und

tractures of i.e .nite or zrey caerts.
iearly all specimens show a few minute, rouné to oval, dark io whitish dots t.:rough-

out the rock. These ars residual casts of radiolaria, the oharacteristic fossil of the
formation, <rhese casts are more reacily detected in the amorphous gray and green cherts

than in the crystalline red cherts.

3op. cit. Port Orford follo, no. &9.
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The origin of the radiolariaxn sheris 1s an interesting problem. Features in the
hand specimens and in the fisld relations do not support the theory of direct organic
origin. The chert contains abundant radiolarian remains dbut snows no further evidence
of organic origin, particularly in the siliceous matrix. Lawson disousses the origin
of the cherts of the San Pransisco Peninsula:’

"The cavities cf the dadivleria nave been filled with chaloedonic silica,
and are 1n definite contrast witn the non~chalcedonio matrix. The discrete
character of the fossilas is significant ¢f their mode of acocumulation. The
eilioa seems tn have bean an amorphous shemigal precipitate, fecrming in the
bottom of the ocean in whioh the sadislaria tarived. The dead Radiolaria dropped
into this precipitate; Descame wmbeiddsd iu 1t, and were so preserved."

The chert is essent2ally inorgeris in 9rigin snd helieved to be the deposit from
siliceous springs in tne onvan Lotdem, sizmilar to those eprings well known in various
volcanic regions. Morecver, if tae usnlers were oryganie¢ in origin, we should expest to
find the deposits over wide arens w2th lalriy uniform thiockness, but the numerous chert
lenses are small iu arsal #xient ani o1 widsly verient thiockness. The form ol the chert
deposits thus agresa with the theory of ailieecus spring depositiono

STRUCTURE

The structure within the mapped¢ avea 35 & hemesline siriking northwestward and
dipping steeply acrtheastward £adt of 4he area the sandstones have a prominent west-
ward dip and northwestward strike avd inciceate tnst the MoAdams area 18 located on the
west limb of a closely folded synuline. Tie synslivual axis ss inferred from the work
of Dlller5, from the distridutason ¢f ths rocks in the area and tks visible structure,
probably 1ies a short dlstancs east wf the wuppsi area.

The sohist; bacause ¢f Ats sresiotenss t: srosfon, forms the high points of the area
except in the southern part where &xneion nas expesad cnly soatisred outcrops in creek
beds. fthe relaticonship of tae schist, ang tnerafara the underlying tasalt, to the syn-
¢linal axie suggests that vthe hanali ews intsudsd inuc the zone of weakness resulting
from the olose synelinai {cicing af tue sprodstuns; protabiy simeltareous with folding.
Nhat relationsnip tnis phernosencs way nav: »ad to Sne aanganese deposit 18 not known,

MERERALGUY

The kcAdams aangansas depoeit conslsie¢ ol menganese ocxide massee in a soil creep
zone resting on ‘he normal Myrtle sandstone exposed tn the open cuts and trenches, The
manganese oocurs as pods, nedules and bouiders of psilomelans, rhodonite and wad, inti-
nately mixed with an unsorted; heterogeneous rubble aggrsgate of boulders and angular
fragments of chert, amphibole sohlist, sandstone; slate and quartz in a granular sandy
matrix of residual clay, decompcossd sanastone and soil.

Psilomelane, the principal ore nmineral, has tormed by the alteration of rhodonite.
Rhodonite occurs as bouiders of the pure minersl and as incoaplete replacements of red
chert boulders; but never of the green or whitas chert. Thin sections show that the chert
has been replaoed oy the rhodonite cn the surieade and along seams, and that later alter-
aticn of the rhodonite ircrmed the impure hydrous manganese dioxide, psilomelane. Weatner-
ing altered the pasilomelane to sort, sooty-clack wad. Small nodules were completely
altered to wad, but larger bouldars were aitered to wad only to a depth of half an inch
or less, Bouisders of apparently pure psilomelane usually contain unrepiaced oores of
red chert or unaltsred cores of rhodonitey, and indicate the incomplete replacement of
the chert and the incompletes rhodcnite slteration, Careiul ore sorting requires all
boulders larger than avyut 6 inches in diameter to ba broken in order to keep the silica
content low and the manganege content nigh.

YLawson A.C., Geology of the San Prancisce Peninsula, U.S.G.S. 15th Ann. Rep't, p.425, iﬁ?ﬁ
Sops oif, Port Orford folio, no. b9.
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Surface water and weatneriag nave locally enriched the deposiv, A laysr ot soit,
impure, seot’ oluck wad 8 tc 10 inshes thick and 5 feet wide 1n the main pit overliss
a layer (¢ residual clay %0 1eet ocelow tne ground suriaces 1t 1s evident that ground
water dissolvea sowe of ina wanganese Irom a polnt higher on the hillside, transported
it downslope anc depesiiea iz wnere cnanging conditions were such as to tause preciplta-
tion from solution avews the impermeable clay, Elsewnere the manganese bearing solutions
percolated tarcugin the per#sibis rudble ol tne soll creep zone and precipitated tnhe mane
ganess tarcugnuut ti1e zZons 8.5 alaseminated, unrecoverable noduies. Barite cccurs tneougii-
out tne cnert and raoccuniziz as lamellar crystals in veinlets, and traces of epldote are
present in vein guar+®z seaps in ns cherte No calcite was noted.

The microscooic onarsotesristics 6f the orc indicate that rnodonite is the primary
sineral of tne Jdeoosiy, ai;hOKgn L1 45 evidently not ine originel manganese amineral
in tne arca. DUepudins im n2eray sreas incicate tnat mangsnsse is [ound only in chert
lenses; which ware [armed oy the precipitation of silica from silioceous springs. This
relationship hetwean tne panganese and the cherts was observed by Lawson6 in his studies
of the cherts of thwe San Praneisco Peninsula., Leter work by Harder diveloped the hy-
pothesis of a paragengtic relationship between the cherts and tne menganese. He states:/

"The cavngsnese s¢ves in the Franciscan Jjaspers in their present form are
clearly sscundery sonsentraiions, as is shown by their rsplacsxent of Jasper
and by the ialimats sszociaiion of manganese oxide and Quart2 vYelns, suggesting
thelr coatzaporanems drrosition, Traet the Jasper 1tself is a source of the
ore 13 shown by the Isaks thet St is Invariaosy associated with the ors deposits
threarhout Lhe Jezst Ranges and thet ores do not socur 4n the sandzisnes or

shales in tae Joemetlon.®™
He summarizes by caving:

"This aypetrnesde (:F s3ilisecus speing origin of the cherts) weuld also
aceaunt far fthez srenengo of amagansse In many of the cherd lensag, because

manzan®se in Whc Jove U beg sre is a very commen spring deposit."

Thesge Cacte urz oy derrpictive of the manganese dercsiis 98 the southern Oregon
coestal region se Liey ave ol the depesits of the Californis Coast Hangea,

Meny mangsness tegiiits fn the wealern Untied States have leen formed, according
to Hewitt an< Fardzs | U wre 3lterasion of rhodochrosite to rhodenite 2y bhasic igneous ine
trusicus and probptisr songantiyntive s the manganese by nirculating not waters, In each

of the ragisns studasd, nor Less then 3,000 feet and probabliy net mors than 5,000 Teet
of rock naz Deen 2rolsn axzy and tne deposits are referred by Hewiit ane Pardee to an

upper mesctheraal or lowsr zpithermal habltat.

The oscurrsnce of mangantse cxides with chert throughout the entire coastal region
studied indicatss thet the rhodonite may have been formsd by the alteration of origin-
ally deposited marganese oxides {n the chert, Alteration was accomplished by circu-
leting hot waters relsted to the basaltic intrusion, but the effects of any concentra-
tion of wmangarnese by the sclutions cannot be determined owing to lack of exposures

of the mnanganese in plase,

Manganese depssits in the Califcrnia Coast Ranges, as noted, occur elmost ex-
slust sely within chert lenses: Furthermore as Harder noted, the mangansse 1s frequently
associlated with the red thert. Probadly the original factor deterxining the deposition
of the manganese¢ was the highly rractured character of the red chert, which would
make' it permeable tc soiuiicaz carrylng the manganese, Replacement of the chert by
rhodonite and psilemelars inificetes that the replacement is due to the inherent char-
acter of tne rosk. Lawsor summarizes his discussion of the differences in the cherts
of the San Ppanelsco Peninsila:z’

6Lawsan, A.Co, op. cit, ppo M77Bok
Harder, £.C., Manganese Dapcaits of the United States, U.S.G.S.Bull. 427, pp. 166-167, 1910.

Hewitt, D.F.and Ra*doo, J.T., daunganese in Western Hydrotgarmal Ora Beposits, Chap. 11, Ore
Deposits of ths Westsrn States, Amer, Inst., Min, Engr. pe 682, 1

Lawson, A.C., opc cit, p. %23, Y



"The gradation tnus observed in 2 series of slides from specimens taken
at random seeams clearly to be a zradation in tiie, and not merely a jradation
in space. 1t indicates tha diffsrent stages of a process of crystallization
in a solid amorphous mass, 1{f this be jranted, there seems to be no good reeson
for doudbting thet in general tne holocrystalline cherts, or jaspers, were
originally amorghous silica, and that they owe their present character to a
process of erystallization quite aaalagous %to that of devitrification in the

volcanic rocks,"

There appears to be no significant difference in the chemical content of the red,
white, and green cuerts, The r~ed calor is prodably due to the oxidation of the ircn
contained a3 an impurity in the cherts, end this oxidation 1s caused by thne fractured
character of the rad cherd together with its cvarser crystallinity. This courser
crystallinity may salss explain the munganess concentration in and the replicement of
the red onert,

The de;iree ol concontration ¥ %he manganese originally present in the chert 1is
not known, In all ihe cep¢sits 9xamined »#itain the resgion the manganese is concentrut-
ed at the top o the red crneph zens, and velow tnat zone the manganese content of
the chert decreizses rapidaly, 'Ths menganese was procadly concentrated in a zone nsar
the top of the red chert and svrexd cy rsdlacement of the enclosing jasper. Derosition
of the manganese at the top of the red zhert s provably due to counditions existing
at the time of deposition ci thz c¢hnert tut may be dues in part to the less permeable

overlying white cherts,

RUBLRTE aNGANASE DEPOSIT

The Roberts manganese ce,csit is cas snd cne half miles northeast of LEdson 3utte
near the South Forx of Fiovas Gresk, in the NY. sec. 13, T. 31 S., R. 14 %. It 1s
12 miles east of Langlois and 32 miles scuth of Cogquilles

Thne country rotk cf the regisn £3 Yyeile <nndstone, which is intruded by numervus
large basalt plugs, wnich enclcse many zhart lenses, Tne manzanese occurs in the eroded
remnant ol one of these chert lenses. xhiich ncew ferms a small knoll. The chert consists
of an upper member ol wiaite chert 30 feet toick, and a lower mewmber of red "Jaspery"
chert ranging {rom twe to tor fesi thleck. The thert lens strikes N. 65°E. and dips
from 15° to 40° nortn.

Fsilozelane 139 the urinclpal menganése ninerel and occurs at the top of the red
chert member, directly Lensath the white chert, and as a replacement of the red chert,
The wangunese vearing chert is generally low in grade and assays about 304 wancanese,

The basalt intrusions close tec the deposit are »lugs, probably related to a major
intrusive body at a conslderable depth. Therefore the effect of the intrusion on the
manganese deposit would not Le 25 great as that on the McAdams deposit, where the major
intrusive body closely underlies the area in a pesition highly favorable for hydrothermal
alteration of the existing mangunese oxides.

The Floras Creex urea coniains many chert lenses, several of which enclose known
nanganese deposits, Furtiner prospecting in the arez may disclose deposits of commercial
iwangzanese ore, associated with the chert,

COLEGRCVE ‘allGANESE DZPOSIT

The Colesrove manjaneése deposit is thrae guarters of a mile west of U.,S. Eighway 101
in the N¥; sec. 2, T, 40 S., R. 14 W., ten miles north of Brookings, Gregon and 38 miles
north of Crescent City, Celifornia,

The country rock of the region is saandstone, which, similar to that of the Xcidams
area, contains meny chert lenses. This deposit illustrates strikingly the relatlionsiip
vetween the white chert, the red chert and the manganese oxides. The east-west trending
ridge, at the base of which the manganese occurs, consists principally of white, massive,
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oryptoorystalline chert dipping north at an angle of 15° to 20°, with a thickness in
excess of 200 feet, A small lens of red "Jusvery'” chert about 20 feet thick crops out
at the south oase of the ridge along a creek bed, and dips northward beneath the xhite
cnert., Pyrolusite and wad nodules occur in a zone two to four feet thick amnd thirty to
forty feet long in the red chert zone, Jjust below the contaot with the white chert.

The red chert below this zone contains heavy stains and occasional replacement masses
of manganese oxides, but the grade cof the munganese decreases rapidly downward and
indicates original deposition at the top of the/ochert lens:e No manganese ocours in the

white chert.

The manganese zone is limited. Liinabla ore occurs only along the upper contact
of the red chert with ihe white crhert. The manganese at greater depths will be lower
in grade and higher in silioca because thc silica has been leached in part from the
manganese at tne surface, by sur{aon waters, witn resulting enrichment of the surface

ore,

SEITYH ¥AICARISE DEPOSIT

The Robert Smith manganese deposit is one and one half miles due east of Gold Beach,
Oregon and U.S.Highway 101, in the N9y sec. 5, T. 37 S., Ro 14 W,, at the head of a
tributary to Riley Creek. The deposit is 65 miles north ¢f Crescent City, California
and 78 miles south of Coquille, Lregen,

The deposit 18 unique in that it 45 the first recorded ceccurrence in Oregon of
neotocite, the hydrated mangasness stliczta3. The country rock 1s serpentine, which encloses
a chert lens composed of a white, cryptocrystilling chert and a red "jaspery" chert,
identical to other cnert lenses in the region. The manganese minerals are limited
exclusively to the red chart, but iack of sufficient exposuree proventod the determin-
ation of the structure and the relationsnip beiwean the white und red cherts,

Neotocite is the principal man;annse mineral, Fsilomelane and wad are prominent
on seams and fissures where they have [ormed by ine alteration of ths neotocite, The
neotocito probably formed by the alteratlon of & primary silicate of manganese, proo-
aoly rhodonite, by & type of alteration in contrest %o that at the McAdams prozerty,
where the rhodonite altered directly tcv psilomelanz by ovidetion and leaching out of
the silica,

CCNCLUSION

Evidence indicates that the mangenese associated with the chert lenses in the
southern Oregon coastal region wag deposited as a siliceous spring deposit simultan-
eously with the chert deposition. The McAdams deposit was formed when ciroculating
hot waters related to & basaltic intrusion asltered the manganese oxides to rhodonite
and concentrated the manganese in the chert lenses as pods and boulders, The source
lode will probably be a variably mineralized zone consisting of masses of rhodonite
and rhodonitio chert partly altered to psilomelane,

The extent of the mineralized zone oannot be determined but further prospeoting,
trenching, and test pitting along the contact zone may uncover more manganese. The
manganese boulders probably had their souroe near the present sandstone-schist contact,
but the surface exposures have been so disturbed by soil creep and landsliding that
aocurate predictions may not be made.

Manganese deposits in the chert lenses are small and {requently low 1n manganese
and high in silica, yet if the conditions of the occurrenoe of the manganese in the
chert are realized, there i1s every possibility that other deposits of commercial manganese
ore may be found. The deposits, because of their small size, must be readily accessible
to be commercial, yet it is desirable that under the stimulus of war time prices ell
prospects of this type should be investigated.
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