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EDITORIAL
ONLE idea of the recent rate of incr ?e in for the pIarfts have_been submitted for the
S i o t ut ﬁ%

na tained from aﬂgroval of the P ortug ese Government
ures rQ ucthon rnt ommencem%nt constf]uc(t}ron IS
tes urin ear 1

t
out % was tong ompare Bae 31 ?c\t,rvttolr?eSI or the ral (rra atteCrmltr]n islsorat1
H)? tons in 1%%7 and 4534 tons In 1\& znave cont tnuzﬁ

sjdes of the rrver
MUCH hasbeenhe rdre ntIYOfattemPhts gamgeéldsiw %flgq efcentrrc esgoﬁtﬁﬂg

fransport _from Beira to “Nyas Ian an
el ”ait(te Ofllnd esta |I%?’tn anna reheméttﬂft ern R (TESI y
amon \rr]or 3 roducers Wit _ ,
re ar | tr utro markes -Acid Discharged into the Air from
everd / cur ent l u&esg Power Houses
ro th '0” a cru(e urtnt Ug'stewegqte A lawsuit of an Hnusual characte is at

rsrq1 arn an
et el B o SR
\]n}r]as muc%htegptmr%nﬁsaﬂ% Vtvheentea$ o? l%eet was ?enefrro nt/tsu oser% at t nefi

ItS
results of Over-production IS evrd nt dcci he |36 O e, rae ﬁ
the rstrrc lon” scheme |s not yet m & 9ver|zed jfaces ﬂ
”%

se ce of . Smo ent an

e i i il
THoEreg IO%%r?sf %%{Jhﬁ.r §Jt°d%5'ana”d f overcome to the unhversa ent of he
and |n artrcu(tar ?t r” ere are Sl

o erst ol mmunrt e%h}) are responsinle S rn
'Bt{%“suﬁt ﬁueéjxs'ource Orrnrneraerﬁ%troH 8rec%on the . modern \HPantra PectHc
f)een eer[n insunerah e Th e r ce HP |str|butr stgtrons IS evidence ﬁ
cover fsuI H In eg wana ac 10N a n r. A ur Farns OF

t% z?na Roan Antelope, Mufulrra arnsdt a chester | Orauotrr]b
an To ropertres have, hgwe er, put quite fthmage tt0 IS Cro Slqt ener our-

ifferent” complexion on this b%m and arton- on] CIECLIIC DOWEL
&tere IS. now W ex ecta on tRat tt}ern ttron He sates(s at In the urnlﬂg of

hodesia w ecome the centre of a use

(t)%rgso suq @r |saeye€1ttet Is[%o e alr as
R}ros ! u%i essm?,“”? S'e”r#”nsatt trearn O'PQS acrr%W ch S qwcren orurntrhe vegetation

Etantr rrchert?tant 0SE noww)orked |n ! dt ern elatrrllrgtr & g I# (r)ngwort rlesa? %Wtf
g 0 p r%Sonaan %u?ngﬂgﬁve'ssgen 6 oP anchester ag 3 manutact&]rrpr_rr etre
Ecrrbrng Ll;rse new, ore deposits the an(terr] o agoun %gttot]eswo d m%rl o
mining, problems o ot Rhodess quvsmeean % tPrafFord o
generdily. j ose of the smaﬁer Xn QWnNers, were

HE burldrn\% of rarlways IS a feature, of ro itable as we as peasant ut the city
T oqress.which .attracts the attention rwn a ar as arton re the old

oftnemrn]rngqeenqrneer and. it |swellto drawana w %(n ue otN err dgewater
a

tentron in these caflumns to ifems,.of news crogser Manchester anal,
e ﬂtrnq to ex ansion In ttlrs direction r |sa ar 'Ltﬁ N na e
(% \B r recent artrce on Centra(! The arton owgr stat |on Was 3[/)
rrca aijways, i can now eanno nced cor oratolon and. It 1S gra ua IX erng
th até enya-Ugand a railw ern extended. The orr inal e%u ment onsrﬁte
exten ed om |n to a of three turho-alter ators
t. orra ecere cuttrn ﬁgacr and the boilers were |tt9 Wit
rsts avrng een er or e OP B H rate shokers [ts success is Indjcate
15, Farther south, escheme or q g%e fact that it ha? sinc rt? erectron In
a, railway brrdge across the. Zam esr a itz been ¢ ntrnuous rnte ore ronhfor
Chindio “appearS to be making progress, [low figures for coal consumption and high
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figures for thermal effrcre few weeks orde th t further Ie al views m e
a h %86 10N Was exten Ahe addrtro o[htar[q%1 the mean ime it X Be
B P turbos%en rator WhIC s |s not a case 0

rn ?t ec a 0122 arming n in. the nrt(e atef
are rje(}/ (a o]r rovr lr% t or ut rsa enurne awsuit intended to seft
gn ad rtr na an ent rrex H uestion In enging rrng
oilers 0 the ext ensron Jus ene t ere Ircles. cr entally, 1t ma vide
are two with charn rat ftok rs and one ecrs ve factor In e controversy between
empogu Wﬁu verized coa rom these

irect burping of coal and. Its carboni
detal [ be seen t hat the. anch ser ron %ore rh grfelrvery of combustrl%f1
cit gneerﬁ are striving to g rvetbe producsto the hoilers
service “tor the lowest charge poss

lﬂtat no. coa N lfern HWOWH aw as smoqw The Forthcoming Congresses in South

e acid OWEVET, o o
therﬂ nd, asman 0 the cﬁea 21 [oca) Coals Africa and Future Congresses

are enecessa As has already been mentioned on several

recgnsraerthleefud Ué l0ﬂ n‘mhe EVG? uhi}i FCaSIOHS in ﬁ"ld o€, coqumns two gonge ses

ecrsron of the Taw courts Is In favour of t Inerest to mer are t0
rlm %outh frrcar ear uture (h [rrs
he liti mence |n Jul the te nt na[ e0lo

ation co of | st j ernatl
ear Ihe% Rt]r Jnﬁ cde ya Congress w Ich.wi Eh{h\dpn% ust
anches ter Assiz [d th a e Corp ra an he other is meve I\/Irnrnﬁ
flon must succee be ause the nurshance and Meta urgrca Congress,
been aut orjzed rrame t t at is to comme e rttrq at ag Jown towards
rr% unaerta moﬂs o s It are t] arc ccor nﬁ to notice
sa crone mns- erto cIr uaed n%s an
woré |n the ourt where excursros o t]h these on esses ar
kor Ju ces ruton Were In &rrarég eld g nion an
IS fvour while ustrcE dauvrence sra o X It rs 0 rnterest therefore,
ree with M. ustrce Oh rd

ru o 0l ? ﬁ Etpcr tor [ e %stmorgstreAc Hg%m tﬁ

raseo ?P f e Patramentary sanf(s% r?nerar of %eolo rucM [% hether
revtr rIeS Can enr%r(artrn @E‘tﬁé‘)htﬂ‘)r“e arg 0 2°§.m?a B”erema“%retso“@e' seeeﬁxherrr]td erﬁ

ﬁ %%e this cﬁ acter whrc g ql robalb frt terewr‘ Be no great di rcukt
air houslrt/ not su chentfa/ ntrcroate in comrngt an arrapngement where X

elther the engineers or § E ﬁn?e or nrzatfron couj repeﬁtt eexc rsron
e Critjcized the corporation aut 0 or fear afterwards, wit arr tions t

M
contenrJrng that It was not poss Ibe tO sul
Benerate eectrhcrt or create ower

X ﬁ Ist. osr the ead ) the Ire
urning cqal wi %ndml? |8xrd ss may es ate a ornr
Lnto thi arra aan e cou not ayseve s area carte

e mrr ae e argue that  when d ofg tern tr eexcur ns
contﬁmlp fin em arkation on a sch me S0 out A rr

m]uc eat han anqwg Itherto ago §ted rn our ro ) hodesia ou

eono rc raher ta r‘fure

}r hou ave ¢ the effect of r er st or bny
ﬂr n a uch coa at? oint ang the BB rovrnce here. ca har ean
ke gegera amounts of dolbt that man mrnrn n rne rs woufd
noxr us ases In e st lon ca g mtR W reciate the o hr Ity of Visiting South-
use the corporat on never fonsu st as It rs a ou(? %IOE more
outside chemical a ectrrca experts as ‘o rmJ)or ance the Cape a
w et er ome t miti a Ion oou rov rtr ss enera nown
evrs rvrn ataje J ea o ou to he cov red in
men of g e the orde Sou Afrrca can be obtained from a
ss ssment o ave notice o the time-t e arran?ed or the
& miia Pgrace “”” ems m erartt‘v'%at“tmﬁt Ge°'°§t°a'un%”%t“an o
case sh f be taken 10 the) House o?{i_ords wﬁl extend across the Orange yRtver
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on, whence the .royte will pass in cah sron among minin There rs
Hr % the sourhern limit o the Kala arA certah ?y fexceD% tGeoI% |caPSurve3/
Dese S which combine nrich

towars VA astran atea I?t
reurnln us 0 u ent uc 0l0 |§al Irterature bg f}here IS N0 societ
A ter Vi |t| amon re r N t e rar evo r%\ ere is no minin|
ourne¥ be resumed a the érroo hterature publi Bca Our pont |
s and ertrar volcan eitsi  thaf steps ough e taken fo ound a
vy]r be |ns on the lea alayan” minl % socrﬁta/ an thaht| 0ca
eo an oe Trarnw the mrnrrr; engineers  shoul ed or
%en t0 arr whence a mator trr encou gﬁ t(? take such g step the
WI|| e .made to t ¢ ron o ?ranrte tors, ~powers benind the Empire Mining Con ress.

tin- bearrn% Ipe matlfes, an Ameib tIB

H TSPm fyjour]neeyngvg acgnrerguntee The December Institution Meeting

er-lea rne bern visited and alsb the  As a rule th mee in ofthf InstrtutHof
A nap vanadium property. oo ourneX NHan and  Meta ur hedd efore

aso e mae ort war the nst] as |sra erad occasro Knowrnﬂ
tos a sa &)an il amon eat&en ance wi arnoor the Counc
e Inspected. The return ourn rs Incline resen ers nor
Irect from Tsyme and Karr rbt oek Importance. h ear, ever aII 8
and Keetmanshoo ron g ers w re 0 S er méerest a
Pre ents other feat res ofrnerest |n ad ifion h. cou eII ave o cupre a Wwhole

a]d ose ; SOCIaFtﬁ otNrt |sB1a|Prlgr9 in th nor?h eVWeHm tpoorztian/caent ecov redparp grescovr\tl 5?
t |sa ota ame preserve while in the rson rtg

sout he u hra |es tpaﬁs are among tn A{tfectrng% Me Drs over nes |n Sout
reNte Int ew rh revo an
ewrr n forthcnmr Conqresses eIn |cren Use Com resse Arr in

t e ortunr resents |tse to re er to r]nrn NL FMsse Woakes,
r{ﬁ |n co ectron wit % |char son IS of con
|re inin n eta urgical C srdera e curre t | ort nce owing to. the

Vrs t0 varro S mrnr g centes. Wl%nﬁres] Bvrev ling oprnro the supp\neqs 0 tin
m rre are Important features qf the OlC er nnng S or |n a few. years’ |me

|n due course.the Australasian socie e [t is clear that under such ci cumsta
| |ssu terrr tlatron £15.also desira the rever}tren ofwa erls ssential and the
at ndia and Malaya shoul {orn In actl d reco ergdp dmeta should he systematica P/
as hosts at a more distant r] qrae or anl asemhgr ﬁua
that such tours shall be successful it In sa price at t ealers
esse tia societies to he s f I- s vr

Sl )
C§ rations. E) re%arrﬁg Austral asrg t %r

e no doH this subject

hrs S S rs enced by ‘the fact that
een substituted fo pewter af the
ubljc- ouses owing fo wides rea theft.

merica, where” there IS Y?trc
|ca|

&put the tin Sﬁueeze IS most acufe

osition In India and Mala a |? not qurtg 6 In con(s e the hest. met é
e same. The .Governments of India an ra ns are fe oted to reventrn efa
alaya necessanl view the rner and his % rom orn %t e s ra\ ebaéa
|n n lal sy PO ters rogr a different and Srnce the. war . e(ar SOH as been
errat e towards a visitin efs occuRre in srmrﬁ or this cuntr
wou not edurtet same as In ep rey h apehrstere ore written wrt
Brrtrs cod les. The te% nica ?ere €S srdera aut orrf c%verst droun
ra aso re not oné gam ? namanlwer similar to Dr. r\de son In
Jose in n [h Canada Arrca IS article on Hecoveﬁy of umrnrd
Australra nt at their mem ers | abnd rom S raP % ishe the Magazine fOr
their pu lications ar not o Wre |s riby

rf%m 926, and the two pa?ers ma
tion. . In spite of ee res crons It | ell r]ea In con] rinctron Mr."Richardso
ro ahle that Indra Wou e to res on s P that th e galers In this. codntr a]re

ere uire dts hd) vrsrto theC ess aware ﬁrofrt arising 8
On theoher and Malaya |sent|rely |ng recovery of tin and ave various usefu an
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interesting processes at work, but he is of
opini trh much more can be'done b eter
BT

irection. reat
seoondarr tin an s romt

ro UGers
drs rrmrn
mrxrnﬁ scrap a 5

ractrce
Immerisely to " the etaIu |sts |c tres
There dogs. not seem to uc chance
0 estab shr an ed cat se ective abilit
mon ers o who at prese t
mu furhr an he se arar
brass rom whit me
geater recovery 0 t|n rom trn[o e, thrs IS

ri]a done t ome xtent In connection
cea scra om t e canneries, but |ts
recover rom a\ns a not otver
|n rrmairry tot T and osto
co fact In t atter case it Is
when there E market or t e iron
r sweat ng an dur mg i It gag
ﬁrecovert e tin, a‘t th imilar reasop
oy the dust coIIectors

roposa fto em
ao % or ou tt]e rat sg in sor({rng
out valyable raw materra for thé secondar
roducer does not seem to be practical
eco omics. However, some o

Sy i e
i ennethdy i g
% 63 at[gn 1on, ?OI’ I IS ObVIOUS tH

re |a e calcu trons relatin axrmu
ex ectations o recover st a%ed an
roxrmatrﬂg accurate etas 0 tﬁrs
rrnséance tne economist
eva uest 1dea of the amount of tn&
tetac orrﬁ( mv”}/% em
werqhtrnﬂ ] uc ro uce rg
vrrgn f| ow much om recov re

tin® Mr. ch rso

as a stand aut rta erm? et ec
trate I]FaItISIO% KO al ldé

8 ers . will' co %JHUE th e col eotron an
semination of further information on t
subect and

or Tr€VOI’? Pnaﬁel’ on pros ectrpo and

ovey 0 0
natura reat ue as he has been
orm tof his life 1 tatcountr
as an independent worker, and art
gs a6 overnmenP ector o? Mine P
xperience tells hrm at the day o t eoId
|one rospector IS ot OVer In s te of
e uc rowt InIfn theh tlrel oIoHrst a ef
BF osqtersgst?ﬁ{ eI h hagh S
o te neducated roamer. a sare
over when the prospector can bosso

he mining. ex ert,” for the pros ector,
fer drsc Vering the exratence of' pro |srn8
outcrops, han sfurther uties to the prove
mining enginger. Anoth erh rraortan powt
whic aJt revor pre%ses e Is that t
Fages In the ﬁtory Q mrnes or or Ings

frn(t)runlgr berocslr?gc ndgtf&{ne he)g ?x Igra
tron pr sﬂgdect@ tage, %z eve ogm%nt

co orming to' this Classl tatlo oth
e ot e

eB?emegrsgrdrsrpectmts aant eragtJ I(fe reg oj

axactness the natlre of Iwe work (? e an

orngband the general outfook. He discusses
erage ex?ectatron i eratrons pﬁssrng

trom ne“stage.to anotner qves ure

IS ex errence In |oatrn% noes

such ex ca ons fein Pge out n]

ractre ISCUSSLON mc Bd usefu
emar ro essor ryscott,

ullen, en er%on

essor J It 1S at aII

n}mmgénen Wi readﬁtrhe paper ah)g the report

ISCU
Woakess

uss ;[)]er on comgressed
arr IS Inten ?F to stir up the mine. m nager
and mrnesta

Vst o o r%”s?jeppr%tta 0B Yo
categorrcall h the Ie Valioys Cguss i
s fo

rs ste
oh)g 0 the most frcal sectrons of t
su ect IS ce tred 8 the agvantag
|aonot]e Ischarge of rock-
éna Ines Uﬁln compresse arr
un ergroynd, for t itimat |sc ar e
accou ts for a g reat eal 0 wast]
e |t|mate andillegitimate discharge fhou
nter | to % Iscussion of venti atron
e severehé rF ricted if
e fol

FHICIQ”Oth In |r practlce IS to owed u
grca ?)/ € paper [iﬁSEI’VG ar more
e raetatsrfntgat ot The el

A d

% porty t}/ makin ang comment an

contr tions to the discussion w%
ecessany reitncted oint made g
rofessor~ Holman that gserves sech
Potrce was_ his reBommen h ecte d

te atuarseS nof éjhefH e[:t shouluoge tcoet

t sive, an col ece rgnuremts VF%
ferengs woulad be he lotul Ma

aﬁlgwels oF r%C()E'erm er’s new hook on

nergroun rac Ice ”c] rnrnq which con-
arnss veral i mcrsrve ana critical chapters on
this subject ?

webe
d tpe Inclusign In
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Introduction, The copper market tws Northern.Rhodesia. —Ev ntﬁhave been
shown great actd ]J IateI owin moving ast connectro J e devel og
Hcrease dﬁ oFA ican coﬁper and ment “of _Nort erH . ran copper

eprrcg aIectro tic in America and for res&)ur es. The éa{r oAmerrcan
anddar ere ave advanced. nteother as een forme ort ur ose f
tin- stil (hows sIigns. 0 ness ontrolling_ the rnteret
B ? (I;h over-production, and hee orts merrcaoh Corporatron o out ”h

e e fact 15, that this new

or'rse ; |ces e onytemBor]aeldys éranch ofste Anglo” American busrness IS

ment

%’1 rf hu Brc re‘he# this g enough to w% ant it seoregatron rom
erwrse the ‘state of trade In Ran and iamond . Interests of
arrIy hopeful. com ah]y na(d rtronéodrrecéors ssoga

Rand and oar
Errtrsﬁr

rssu Cgﬁﬁrcrent t%
inter, but qt
trs countr rs
vaa —T g ou Put of %gld 89 the WrtnJ

urrn eceme 81a]sg . rAnf
A e Sl
ear Wasthus 08,188 0z. on the Rand no om any t atentron is
rn out srde rstrrots and the total rrece rs the odesian
on Tr st whrc was formed last Ma
he accompanying table rves etails. of Beatt n ass Clate
the divide ra v o mr rn ac urre fr m eB\rvan 0 er
com anres rthesecon rnrn 0, the benefit eN ana
IS N0 notahle v riation 1 these ures as oesson and to Inance t ros ectin
%on}p)aergrswrth ose of t e preceding two eveIopment of this reg? cePtt t

n
des representatrves Orfnt% OUt

Kana copp [ [jnrne It 1pn
Dividends Paid by RandGold Mines. cession severa eosrt are nown o
s ot oS rIar natueto thato he RO?\H e]o

ﬁealfr br 16 Sla. W Ich Is d'iSO COﬂ rolle ter

§ s ) eatty an artrc lars o w ich were glven

( Jat e ast rsfsue emost Porant of?hF
eaosrts so far rnY]estr%ae ra
ambi their develo men
Pornts ) t e exrstence of equally large a
ortant 0sIts.
erha w;ver the most interestin

News, aﬂ {om a sen rment}a stand-
ont, is't thg
&ﬁ bwa and t 'Kana mines diamond

i
L —
OX”Q:;%%%‘? g Reef . i
o Masﬁ """"" : ':':'

m
Q:

ect that both at t eBwana
rillin vbas [evea edt e presenc cﬁsu\p Ides
th.  There is reason to pelieve rom
e evr ence S0 far aval ble that the co
Pﬂanrhw Ich has st ugg un uccessril
earswrtht xr{ oref ome
Into r own b mea s o the sug ide ores
tt ese two m wan ro ert
eexrstenceo suI eore ass
* Tax paid.  %5s. shares. emos e te
Fo ther Rho esia. Th utput oJ e or whrcht/s P/ % ?
go drn ovem erwasdp cr r rte c%pﬂ P rba }ue Wi f
t4 %siﬁ arg 3 3 380 ver 8ft
and uz in ovem r, 9 0’ ove

In Oc
The numéer of pro 136/0 over8 tth RJ ana more

cers was 136. Qther

Q-(J'P_"M'I

%uSd) urrn g‘ tcernsWecrherom%”olﬁer (r)ljslr toase eeg onee oraenso far, rssc ee;
12 34 tons asbestos 3616 tons: mica, t nearI %86 (SS r}s averfagrng\ Jl%
14tons. over an average width of 315 nother
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favourable feature at Bwana is the improve resulsof furtherdevel)opments adrd examina-
ment, I the reductron ammonra rérocess tions will therefore be awalted with keen

rntroduced Mr. CW. Dowsett new Interest.
ma er, w ereb the process of solutjon India.—T e o er trons of North
astene e prefiminary separation Anantap ur e some
o { esan an slime. trme aqo arnrng asset com-
Readesare aware that the nsrste of arsrn the | o er
ol Pre te ock rn on the dissolu or oratron een reso ve
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GREECE: ITS GEOLOGY AND MINERAL
RESOURCES

By D. A. WRAY, Ph.D, MSc, F.GS, FRGS.

ntro uctory—One of the most inter- f t au urs Wel for he reater stabrlrty
e any k leidoscopic _ chan es the ne bli oves one of the
o ce an an urop marn ca ses rrca res rn e_Near
ars and s bse uent eyents has, bee . East. The prese t popula ro Greece
owth and exp sron of the mode at 1S approxrma e and a a mr |0 s
area e%e Greek re Bb?sceannt st{Q‘tS |stae FStxar oﬁteo0 Ir0 e er e%om It sc
mate? uare mﬁg featu %s EEfree stav | unrivalle H ra
racd% ou at o reece IS cear ece |n It rcate
rrq %he rrus ne[et outHrenr‘rarrO aclg onra geoo Icaca?rrtlnceruer%e see g(t)r ﬁba suncocegspoe r
wer |nco or ter? |n |ts rontrers N ? str |n con rasts I%ertrfe {racts WIIH
as a result ft Wars wr v ears olive-groves, and thrc Torests
s se uet t reat ar Western  alternating |t arren and precjpitoys
Thrac ecame an integral part of moun arn 0 sive [imestone lar
modern reece evoid of any sur ace soil or water.

st Coast of C
The island of Corfu consists of a high %Irfed se |eso M ozorc and Te trar rocks. The smaller isjand off the
coast IS tradrtronal‘y regarded as tpeg s|¥p which rou%ots e@gﬁses fo ItIraLa a%d was afterwards turneJ Into stone
id

These. changes have been accom anred broken character of its coast-line is unigu
: Hich
X various  &xtensive ra lal mr tons while the reat mountain ranges wnic
tn?evr"“”ra%ra” %Omrgra“”y ! ﬁa O 2% an, e, I penimetlar Greece
R)frnog ﬁave reP ”h Pormer ﬁ P rJ ?(edbpenr suPa or In c?harns 0 strr
g ulsqarran esrﬁents in estern hrace of | g grrn ssca e ewrct m martel(rJn]arEa go
? (nea }2 ree mj ror] BH qarr ns, Greeks earaess th the ar eiproduces sceneﬁ R%
AN ap0I0acn 1o & eérﬁogenor reeﬁr guce  nencing chaym, and velety, Scengs Wich
nfeart)uretﬁat 1S t0 be particu arlywecomeg musrg have exercr? a very pro?ound

ern Macegdonia. e transfere ce fil’le
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influenc F %n the artrstrc and poetic develop- mrou hout South-Eastern Europe as the
me to ancjent Greeks, rﬁ]

The eo ical stryctuyre of Greece has e Zone of Pindus.—|n agfeneralmanrﬁ
een arn Investigated. ]ra he zone of Pindus consists of three parallel
erman and French geolo |s Some rt%/ etaorsub Z0NgS ;. an eastena a Western
éears o extensrve 1ese rc iwere con- band, eac consrstrn mar %C% renaceous

d euma ﬁner Teller, Hoernes, strata re grre t ormaron

h%r A strr ologists, wh etched and a broad centra area ofmassrvelrmesR eh

n the he I sc sandstones and sae? IC
the —easter orm

een ?oun u“megrreagu t se §Ve? constitu

|nv st |ons o enzy hﬁg son, nagom elt Od ver Pt ﬁt Zfrt?ed strata
unacy rt in recen B P show evidence of '”1@ Re movemenJ

tate aI epartment een

eo e westerp margin o more r
Ipstituted an? essor Ktenas and Dr. d]g ’Qer mas?P m t?astern (Sreece ltgn
Georgalas, 0 t University  aof Athens entra ?ne of Pindus cunsrits mainl 1

ave . respectlye m estigatéd In greater rbrtorda and um ulitic,.limestone
etall the geolo mineral resources.  Lower Tertrar e the Rudistid |mestone
In a genera reece may be read| IC ract n lonian zone bein
divided Info two r lons, an edstern d sent imest ne IVeS TIS
western, the eoo rca strucure to an .al os u mterrut arren

two areas pein con rast. estern mou tain barrie ormm e. |n us R
eee cQnsis e m portign orthern  Gree e iEtoli ,

In ndes utam d he | "assl of Olanos to t e sout

sout ate ong o of. Corinth. the north 0
8 Greece rt conti {tues as mountam

sem trendl sout
t h r natr
an\ue a ss Albania an W stern Yu
est

eeeasr’gg{gl’ns rGeESCGOIS C x of ol
(5 more . comp |ca dfjl POFI? ern ub-zone 0 Prn US
arge ge SOt arenaceous strata[

Hether with t racture crydtat Ine consrsts

Stsor  massifs whic grve Il rl ”aﬁ[RW areas o
Wester freece—Accordrnd to P I“EE %om arativel Iow re g axes o0
son, o]ded area. of Western e Tfolding In ﬁe Z0ne 0 Prndus m mtarg
Eta]ybe fur ther subdrvrded mtg tw drstrnct on whole a very uniform north an
efts: an outer zone erme the lonjan, south trend.
rnner and roa er one ftren IHI% Eastern_ Greece_ and the /E ean

rom \ ountams ac oss AStol Island Eﬁé ern Greec g
the Gu m (P estern  veniently su |vrded Into |ve In ectH
oonnesus an eterred to as the zone zones 0 Hucura areas; These Inc g
the 8r sta |ne massif . of Thrace ap]
he lonian ZRne —This system trens ace nia; teTch/ tg ine mass fi
in north-north-west  and ~ south-sout ¥ca es: 0 zone of Centra
easterl drrectron acrpss. Epirus, Acarnanra

the lonjan Isles aH the "extréme westerg Teaﬁgiaan Qa |Eastern0/&t SE‘%{) %dead] arga]s

gromontones of t Ifine ManS Nort em

tt IS 1tS greatest W Lo O{meSUS aﬂy gean hrace, % onia, an outner
- i e S Ve B e s 20
T Ru IStes regomﬁrae in %oru %Zkanwde ranges of the estern alkaﬂe

promontor Acroeeranra Centra rra res ectlr

\rfre Lrassrc |mest ne§ and shales are sot ortron trs cr{at1 In regd
aso re resente orfu rther south r}c astern T essau‘ e penin

carnania, Z nte and t etgg 0 aIkrdrk Western ‘Thrace an t ﬁ

IgPon esua wide Flts of h'[%hlé/ e |sa T as?s and Sam thrace:

Rudlstl Num % [imes soccr wrt m the confines odern Greece
The numerous. bands of |imestones in the The dominant rocks o th |s aea coitlsrst
lonian Zone qve rise to. lon mountarnous P mrcaceous schists, phyllites, and crystalline
rampants, while in. the inter enrn% narrow mestones.

furrows occur strips of sandstone neissose rocks ogcur. in Northern Thessal
sHaIes o? Lower pTertrary age, inown on tﬁe hfkdrtI(e penhrnsula and
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55'%6grﬁ”h'éﬁg?é‘n?ea”‘tﬁe“”%%e 'R Sl et omena KOf it by
frend varies from north an norhwes the Q uaternarR/ fractureﬁ Wr?at\{cem”%?

fo east, while In Tnasos Samothraee ) t (e] ea The exp
Western Thrace, t re omlna strl t reat ver3| |n the rran emen(s
in the o er rock ’\E ser é axes .o f%ld| hont em |n|a
sout Eart 0 %rt ern %ee h the islands 1g dou tles to be sou
X%H]e orFor massl has g fou |n the ver\/N %rymoq deaB streases
le X fe ertlarX uater ar ovements which “would he pro y
aulting, and the abruptness of

ts outline ockr?aultmg on so extensive a scaﬁe

Th |sIand of A dros K os and Kythnos,
Y mgTyhlJlslusgﬁ}ﬁg Obl? fan ntrasts to etﬁer WI'[ Sou thern Eu J< E

Bﬂvé’? Ief]lnﬁ arll. SIX SanltjiS af%eae tﬂi} ﬁa consist In the maln 0 IT]ICEl SC |§trsn

respectiv ractlcal Sl 1tes, an arbles: e in. .the
ﬁdpres o? he | é) Y)V eg In he|r P aining dlsqanys am hlborte %%stg
rOXImI'[y ept hs over 00 t. have heen gnelsse an nelssose gramtes with beds

ﬂfec!ef i og} &en Greece entra

QPthe ry t%hne h&assn of the Cyclages—

H oea, Eastern Attica,” an I(:‘;%ece Inc msq Attlca orth entra
archipelago _of the Cyclades,  with uboea, and , Southern Thgssax consl s
exce;?tlon of its souheastern extrem|ty in"the main of a series of sedimentary rocks
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é:r tace us age. These beds re stro
oI e co str ens S 3}2
area th

e o[ rrt 0
errupte yt ctu es %r erlr
eo 1a. an orint
orrentatron of the fo s olows an arcuate
ourse cos IJoroxrmatrn the externa
orm o ea |s most
nse outer rrm o t e Zone,
evr enc o to sronal movements are

ver ronounce

Its  north- wester
ma Large |nt Ve masses
ser ntrne cha acterrze the more northern
ons o hIs ar
eFo e S theS uthern Egean—
Mic sc ISts, es an es oceur
n.t e ster onnesué are Ever

stéheéy %rar cterized as%rve rFe(saSceigus ee_
Arcadia anri1 Iaaconra are

arr U fegions In w Pc ythea”v?/ro
rrnc opnfain” ranges are
Y. tus an arnon e centra

tus, cul mrnan Haglos Iras
r,94 . consrss 0 onP rawn-out

d ridge of massive Rudistid i estone

?I?e arvva on either s etoamore ate
ke type of country. Jhe strata
it Bk i by
arnst th eastern/ ar tn 0 tﬂ %F
stern reete e 1 e
enrnsu s of Maina and MaJeg constitlte
e, sou ern contrnuatron o |s sy tem,
while. moun arnous | an rete.
n In- Mount lda orrtrs
t resents an easter ectron
se o s now 1solated the sea
rI ast in the picturesque island
es the .same oceurs,

CCes
gnd the 0fi ntatron of the ??drng eré
ecomes Inort

The Folded stem fthe Eastern a(n

IS area empra es the Wes ern n
Asra rn rexéen ing from t e D a
aP %rnt nort totersH

Ios Inarchr e?ouo rncﬁ mert erglands
&Jiesgﬁs Qr I\F}Irt Pne C |osgan§

gre omrnantr CKS thnsrstofacr sta rn
seg overam a_ thick succession o
? entar rocks rnc luding rePresentatrves

Paaeo oic, Meso ?orc and” Tertiar orm['i
tronsh e axes 0 fol’dr\ghere r marn}/
north ang south, or transverse tot e coa
In some places, however ran rnrq f
east to north-west.. The Im eve Orpn

ment of Palaeozoic rocks In te Easte

ﬁE%ear?r area constitutes its most distinctive
m@?%%&%HT%ﬂay
relationships  of tp ertia Loc
Ratthot ee Oh 0onero at e ave E%?h SaT«an
%]rggﬂf\évrt)h tEe excegéro?n :f ?t ﬁ crysta

orthe
ﬁgpdean has been gtron ectedb earth

monWements ||n a/r ertrar trmes
Beac the several zones or areas gt#rned
ahove o t ere ae severa| different
s ste g it wou ear
ere ore tha re were severa nct
eriods at whi ese an entra eart
vem nts tQo ace tern  Greece
fers { é arnrn areas only I
eh arfecte er MOVEMEnts,
It IS %renealyr conceded took p Iacg
IH Miocene Ena he Tonian zone a
the zorle of Pin us rep refsenh act the
southerey contrnu ion Inari es
r] trma reIated to the main
rne earth-foldin Vements.
the close of thie Miocene errod these
tan entrat earth-stresses Were uceeeded by
as rheso vertrca Qvemenis an fractures
Whr , a arnrno elr maxr um Intensjt
uaemar Imes,

! mes operatin
?%t s of

e
PGX foundere %nate from
ese Intense

the tersectron of aasree?e %rﬁ

Farth rac fes some of which run or or

% araL to ﬁ% arH axes. o H

\(r}/ others, Wwhic ave ]p%

| gctrons rntersectt Fenolnsu a of Greece
an0nm Jﬁ?t@h

et

as the
o‘1 arissa hasins In 5essa¥? oore
wit uaternaryc }/san san Iacustrme
rrﬂm Ter rarg uat ernar
0grrte % iown als o ece

me ont efoorso man oft e e sun en

aeas w le the amo S Procene ac strine
ﬁt’ Yc? Ikrmr In Attjca,

ch ave ed so pro camammaran
auna, .. 0rig anner,

nate Jn SIM1igr
SOﬂ fﬂ

ooy 4 e, W Sl

%OI’I%tt ﬁ‘(e ngetaarnevcr%%sntceasnof d SUCCG?SIOH

ste nw ovements of at
?ﬁast 000 ft., VY F tooﬁ place In
the Quaternary perro
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These profound earhmovement were place along the fractures whic rder
ac ompa P(? nlc SUCCESSIOH 0 Phe 0n| ng st the 1l (\JV Th %oea
vo canic and |n rusw neous rocks, a Conn ens
mlnera deposn of tlc Uy ea t |n|t st ave |e
tPean esI ta h a an e 1S “HS a)ndttﬁ ?ﬁg ”n?” raﬁpe nattsurraﬁ”tr)]eerﬂltjs
Icnvemra ar erear%aes in tn enilroa o crogm 0 %e lang o? He?laspa}s a direct resufl 31‘
gad occur on the maéPnt such agencies.

ISH 8 e rehi , ome The Mineral Resoyrces.—IlNe more
trnese VOECHI’]IC ? ﬁclndS suc g Santorin Imporant minerals WOH(ed In Greece at

have been in active operation within historic the present d}/ include ma%nesne emerx,
the ores 0 Iead zinc e(romm Iro
rrﬁov ments anr}% th(g main. fracture i es an manganese The wor n em rz
st r Greece is one of t consthte a te monopo ut i
mos se|s |ca active countries in te remaindgr are worke P rvae. comgames
In" ¢co Panson for its area t Feﬁ est records 0 a mmg

reman peninsula exgenences fﬁur ti oenlglans w o or|g| 2\
as man earH qlu I]oclﬁ of the hi ls rlfc ore La r| n in PI a,
|nten5|t while there are nta K hrace a os an many 0f the
seven . times as rison wit N |sa ere IS aIso ever |nd|c

In cr%mpa %ea
a_ similar rea IH ﬁ/ ain mave- hO that Jﬂ centuries a er ar %
ments Wlt istoric times  have taken the mlnlng In USIR// continued to be 0
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onsjderable importance_and that it only Turkey. The mported from Great
?rnaﬂ ceased wit?'t ah Qrurlérsh conquest, y Brrtarh durrn q}u% ﬁ ter months of 198
der e mrnmg ates rm thﬁ amounted tons.

mi eo the last centlry, E e rc te Present fime there are about
sIaPs of the ancient Layrion wor Ings were t ent rnesr Gre ce h(utt eyﬂre
yrchased and . resmelte a “Frenc nratrve sma un er Inqs.

Inin conaessron Tg present. . Gree grrncr mines are in . Central técea
F/l“un Law dates from 1861, and thrn thg nd Western Attica. This area pr(i ces
ollo n twentg/ ears severa undred a mu re ter amount of brown coal than
concessr weré dran ed for working a an¥
varre o mrnera a{)ro ucts. evrII eof Oro 0S On the vvest coast

n ett PO litical condrtr(?ns have for of the X us and tg miles
Past or Vears rt)rove a eerenA nor of ens rs he centreot brown

o ex ensrved velo mens eﬁcegt in 1solate coa rn ust rz/ ttica.  About . seven
Instances. ~ Sever glhs French  hundred mrnr In al are emploe in hrs
mining com anres ave,”however, been In  district. arnest % 6%%%5
active” operation for many tﬁ]ars in some r”nnual o uction of. about tons
cases with marke succe]ss eIar e aeas while a 56% ler mine a r“nrng rod uries

t 2 tons annua ree. miles

tHCOrr oratedeau\gr are evereeto cgntarn gor?t -east ropos is t essr r
ﬁonsr erahleymrnera[ ﬁh r\d an attempt  with a ear(fx outtgut oi 8 nme
as heen made I rs artic gtve a two sm allow workings at aa essa
somewhat comgrehensrve ac oun the loroduceun er tRnsa e aessa
mineral resources o presr nt- a%/ Greece. astaﬁron} on the Athens- onrka ral %/;
Coal and Lignite [esources ﬁ rar way, nine miles n h
OB Greece are cong)aratrvey all, an the as en bur 0 ¢phnect the 0S m

ﬁnee”r‘%% R slion e |sra;asgyaastmwlrhaer 0ir 53

an ensive
eYe 0 mentf Gyreeﬁ coals aP consist Orop?s where th gnre can be transferre
o ow-qrade nrtes beIon%rngtot e Tertiar |nto hters an trr

tern ormations:” th eX have, ?]anI dpea there are three
reIat ver heating owr and, owrng centres oft | nrte strty ?nd of these
{0 their tendency to rumble, can stan fne most |mg Aliveri ﬁ
neither trfrns ort Hor stora? ern% 8 the west co |recty opposite to
outhery atr ude there 1snot a reatdﬁr extensjve wor rns at roHos In ttrca
or coa omestic. consumption, an Th%a bverr mines have an annual iriro uetro

0 tons, eLyoare two miles rn] ﬂ]

ew Ind us rre working % yeece usua 8
Lo an a mrxture of Britis coaI wit ut at%ht arIvYa)/ nnecs them wrt
me proguct. n this. Les ﬁ Greef]e % IVerion.  On the east coast
Bom ares una t]tara X r]e\ﬂ Eu cea the ][ re two rnrée mines near
states 0 % rra an ROS oumi, one o his ledse renc
afinua Broo uc ggrte | e rrHJaV\)/a( th eot er to a reek s ndr ate
und ? out one- | o orkings are_ about five.m es
t al 0 B Ig I, and ess than one-tweltt ec ast, and the French mine is connecte
that o \?g avia. rror tote uropean F]th eshore by means,of an aenaLropewa
Waf ong out own while a ght rarIroad servei k
coal were o ﬁrne annua reece conceesron he to % PO uctTt
At that time, however, a %r at e ort wai oumr rs a ou on
made to anreae the ‘outglt of Ioca ot er min oea rs at sac na, t
roduc ut the hoe at trs m \ ort hacr 1S qurte s nall
elieve sdpnhewhat the | arge amorints 0 a

\ rown coa PS In. e
Imported has not X]et maerarze ?recose othe sea, and the lignite 'é a]r
import. of coal from abrqa annua dorwarde by boat to thePrrae s and Athens
rncreasrmg n amount a wrt in recet IStricts

ears t as amoun to ov r 6 % The other Iocathr s in whrcg brown coal
ons a]nnua f this og about wor ed are wrde scattere throu ho é
?omes rom reatBrétarn and the remarnde ece Thus at Me ararn Western Aﬁt

rom the United States, Germany, an mres west of Athens, there is a sma rgnrte
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mrnewrth a]nannualou utofaboP t 2,000t0 The o%g area.in Greekﬁ/] edonr Where
gﬁ q ocal requir menti na srmrpar lignite is |n mrned |srnie erres srrct
WI ner Bfe are two s Ines In. t retereaetreesma mines

estern Peloponnesus.  One fPt es&rrs at gUI'E(? ocal I'E(]UIH’efTbe(S] tOﬂS Wltsﬁjpf?/ q

Koroni, in_the extreme sout R ece .output O I nrte IS

ucing In some vears as muc 0 ap ern Wore on some 0
Wi S e e e he b

GREECE

Map shoving

A Lignite.

O Iron Ore.
Lead  Zinc Ores.
Mé&gnesiie

0 Chrome Ore .

%ﬂrg anese

the tre of the currant industry. In I'ron omparativel eakrn
fp arn of tfhassal r}\iorthetr Teece Greece IS ?arr rrcch mprrnorsan In th%
arge argsh be rn ormatroni estr aes mad Iternatrona
ccur and these are worke on aver smal ogrca con ress a Stockhom |[]

cale. In wo aces ne of h? IS at e actual rron-pre reserves or

r nrﬁta thirty-fo rﬂres north of .Lamia, Greece are stated .to be 1

an ¢ other’at Pasha in the vicinity of with an estmae ron conte to ?(n

tons. In t ades on the Khalkrdr
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peninsula, and in Attrbca there are extens!) worked %y two co |es the French
e om

deposits, byt the absence of a su aurion an e Cretoise Minin
naPrve fueIu for s Ftrng has hrtt\er %ocbet The'orsla/ndl Th%sos IS aﬁso stateg
Frevente the deveopm nt of a loca h in uoP ores but none are at
ron . | usr ofe IS ex orte resent erng worked.

An important mrnn t coverr

%rrncrg (ﬁreat Brrtam Anherl l? dtrrc
ermany, a the pros errt of 5 rron ore an area of some two hundred square m
mdustr in. reece |§ )Yent epen ent IS tTrat o] [zvoron on the eas er so

w”freigh t(h tive prosperity of the Cholamonda Mountain ﬂr
o e 1ro |n usér in tﬁose pcou fr sy enrns Ia 0? rm “d‘t hrs area |e?
mount mined “annually varies ﬁ ort mres to the east 0
ﬁ ra ¥n In some reﬁent yg IS as muc das aonr a Aﬂcrent isused work ﬂve
a] |II|on tons have een ex orte 8rown slag eaps aBd aban one sharts
while i efs [0S erous ess than gocur throdghou the |sg|ct
on tent th ta ount s een mined. ~ times ron” and Silver- earrg ores
here are at the present fime about appear to have been mine

on a ver
|ten m}on or% mrnes N active o eraHon eQPensrve sca1 Y
of t e more imp ortgnt re those The assan§ra Mrnrr“; Com any, formed

on he |s?§?r Iphos and at Izvoron ont I
Peﬁ merc ans or} Saom ﬁas mrnejd'i h/r ﬁ

\::]ee bﬁﬂ?o mSH %rown iron ores iron ofe, irgn pg/rrtes silver- earrnq
P the numerous JEgean gistricts . occur as the c[tromrte ntrmon’y ar} ﬁ te 1n
arge Ienjzshaped' nhsses n ma?srve Ime- Brs distyic Hron h Irst " Tiftee

or |ea8nment

stone.  Those the 1sland of Seri h er a million tons of Iron ore were ex X?taer
were worke y the a cre ts and m arn wor Ings..are close to Izvoron,
Were reopene ht r |wa frve miles Tong.connects
endeavo re uns cessf t t e rt of Stratoniki on the
?res uért fn, i ma Orrlom m| m uboea. 0 rrs?a here an Iron ’%rer has tf_een

taken over ﬁ rench se nmrlcngtse chrenrg lourIt rttgt ir ﬁ"'tate tralnsh(;gcu at seve a?
reaﬂ ext enggd Withi theynext en Ta%gls aon th O%ases%%srg enrrnsua
ears u wards of two m (o ons 0 % gerra ropewa |s ror cted to serve the
rade |ron ore welre exporte ile in rec A erous scattered su Feg

§8r8 heorasnnua productron as average Wh eengrew e\r/eeraIro orgs toar ethew 0n rth
Amon[g other islands in the C clades rammatiko _mines are on the soHes
wsetre alreon oremgas been workehnS 2 nQ?\/Aoun agro Elias ana ahourtalo/\ugm es
Lt(ermlza KS ﬁ Zsé M}ﬁg Xdrds |fes lon, Ahlash const ﬂcted t? nnect
ew )Hoos e mines  at go] teworrﬁswrhtesma porto |m|1oH
the southern end of the Is anddej nos rom whefice the orBOut 1%xd)ore

In prw%r ears spmetimes yie smu annuaL roduction | ? 0 tons.
ons_.of iron or annuag n r] grovrnceo Locris areh mrnes at
a(t(]er are frve rincipal mines rm%ru){ talantl and one%t]Larrmmaw Ic 5)(58 uce
orke Ustrian  company, rown Iron ore %rron ore In addition
t ese are now stan \n IS produced at each 0 Hwese mines.

here are Ssevera [l mines on the tteetre e south-eastern end of the
|sIan of K t nos whrch have not been  Gree enrxnspa ?n atika district

i e e Rl e i

Ste anos,. While near Port Irene IS another Iron P tes—T g mjnes of Izvoron on
irofi-ore mine " glisuse. the 'Kha ||ke peninsyla consfitute Fh
I(on oreﬁ are Ang Worﬁed on a.small ost im or tsource |ron rrtes within
cale on the island of Nikaria, while on ereﬁr |co Greece 6 | pra uctror}
Let there are |m ?lrtant Iron-ore deposits whic avera es 5 tons. Two o
h e ol MG [ more gl e e s o
yros. a IV
and near Kissamo Bay these are being tOPhge Cgulfo Cassan8P gAt the sout hern
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end of the Ca&sandra pﬁnrnsula Hon Pp){ln s and a na@:ow S%uHe railway conpects the

also, w 1l aliourr  Mings, wi ler. where the ore |
|str|ct h W othe fcalrt |n which P3 edressed ore is mainly exporteé

éfn &yrrtef |sat8etrgg Vggntﬁgrns ae?g) e”PIOH . egKo\krnr mines on the |5Iand ofAndrg

enrlenSlnf wo ngoslsarle] btereng %oisrge]?ggfg or} 888 nysegr‘sﬁreaa/nenu%ri) Uced Upwirts
exte ﬂ) extensive: wasning an qmmar nfear Marat on and
Hrng % \3, thrrt mres ort Athens, tere are

I Install
o e s e St

nd on {he islands of C (5 T aso? and anﬁanese otre In the ast nteextremg
ndros there ‘appear to be deposits of'some  southi-west of Greece, there are small disuse
Importance. manganese mines at Saratzas, four miles

_Thera, the Principal Town in the Island of Santorin,
Built at the edge of precipitous cliffs composed of volcanic lava-flows and tuffs.

Man nganese r come west of Koroni,  Man anee ores  have

prnacrpa rom Mhegrs an s 0 ?\/Ielos g V\iso begn | recorded raro%r ,fands of

ros also ron} rammatr aros iphnos, err 08, |mooii/| £0s,

mines near arathon hirt \% earsaot nﬂg nos. The osrts on nos

anrb%% ro uction hn Greece a ave en mvestrgate I[ are stae {0
nstou withi re ears rthas e ver?/ siliceou amoun(f J

Jﬁn esst a one -tent th mount, manganiferous |ron ore are also produce
Bani s mrne on t\}e islan of at Laurion in Attica.

VElDS e cloge (To be continued )

man anese ore ere occurs rn P%ocene cIa ,

e Immedjate vicinit ? frachy The wort cret (nll
tuﬁfs from whrc pﬁeﬁ the ore osedo ers o |tw rh cho ars
? utron? are e6r|ve emar an es |trons ed |ss f annua

ft. n t hIC ness, W oratr%n |mv{ orn urant

njang%ngselscogtent”\éa les r%nre . ncas R tecemﬁ : r Ivtns, o ess
n and Hornsh ,occu N

WorkrngsT%nd V\}as?nn f# d V\P sea- g[es|8 ntia 8ha|r X/%r g\)\//ll ? Was

water. ~ There IS a maI ressrng plant,  elected president for the year 1929



UNST AND ITS CHROMITE DEPOSITS

By C. STANSFIELD HITCHEN, A.R.C.Sc.. B.Sc.

The author gives an account of the geology of tnﬁom?tsetarn Jtrt)rleartll ulrsnlarrnde gfs the Shetland group and of the occurrence of

nst the most northerl rslar}]d of he pcean in Partrcular Unst ljes aboutadaP/
etland group, IS srtuai {ourn)( om Lerwick, and_it Is to this ate
tlantic, ‘some es west 0 hat we myst henceforth more close
orwe |a coast, an% IS arnproxrmate g confine our attention.
the sa atr de as erq iIn Norway an Geology and Topography —From the
Cape Frewe “r reen anﬁ It remains, remarksmadea OVe, twrlfB parent that
everthe ess, still well ‘south” of the Arctic there Is ang ustr Icatlon |scu3ﬁ|ng
Ircle fhese two Su gts 80n joint ?r W er
In_fair weather, drrr(}g the summer Intense anng enudation, cou e wr
[)non th, a |srt to the isfan gro des a short ordinary rfr ation, actsu on a ss
eno a e]trr hetr Ve Ierw 0 a% omgose or_many. va es 0 roc
ese the cpastal scener

g f 0 t Bmushrntecu
etland rs magnific compensates.in - affecte % action a[r bear |rec

some . measure Tor '[ﬁnt gareness ané
terest |n% appeararlce Of IS Iﬂt rnor w

t coun
panse rland an pea og evorg %common ith thf remainder o
Lo ST o ggehr% g v arrr?at

Rer relation t0 the geological structure 0

ainland aéarns an aItrturFe of the late essor Hed urin
nd Saxavor nUns 938 tt] Mosto tﬁ g of te Inerala g the IS
rid mrneqv Iandsg owgver mue r rom N bse vat rons
owt elan hsesrm20 50600 e earlier vY%r oters
apove t e Sea, Whic mees aeolo Ica which, alt o i e(fen rng

LR kit LG bk

ere re TO$UCG

adily seen tha Shetland 1. essentially that of

?specraﬁ |syt IS ?n és Westerg Psts hrcw r]i |t|ons haveybeen ma e dtor he

N oHe lace on al eat ers Pté o this accounth Ci éfe
several hﬁn Oe t hae hg |sstra\rersest ers rom north
ver cll th n heignt, an t Qut or a distance of a? Iles,
erever we 0Ints rndt strat or o ormrn? e core of a crum | Ine,
rng valleys occurre tesea as and ac |n asabarrrera% he A tlantic
déep rn rsron ormrn ecase 0 tﬁ here muth Indented, nld
atter oes s sgme of whic et er vordo habitation. 1t held litt
are severa mdles rn P(Ir r\ Intersect ﬁhe or Heddle, w owrote of rt as follows :
more evat a]rts of the 1slands in SUﬁ a nerss . orms a_clitfy bulwark
a] that ﬁ gaces are more than three a arnst he west ern ocean This séems never
m es rom the sea re ose peace Its eet but to be

ourneyt) nst is not a drrec ? nce sr scaHny d‘ grrn in ﬁr %
Boats eave "Aber an twrc? ﬁ Y\l ero fas |ch r ruggednes
erwick, he pnncrp town of Shet and  absolute repulsryeness 0 appe rance,
t e traveller sﬁt rwr ceed a sma can have ew e%ua
astrng vessel w rn ewee Lerwrc E neiss com osrnr? this western ridge
ore nort er{Y Islands. . The direct s |&h m cafeo f r]arns ti ani
Bisag rom Aberdee Lerwrek occupreé amn oca% sltauro Ite, a hou%
X about 18 hours, If normal sea omewhat defrcrent fe gar much of whi
We |t]her revall, hut ma ta e e era 9{ as sufrered conversion to muscovite mica.
n the stormy Seas which not In re uen
occur durl the winter month s 1Pu\7|rcat|0n of Prof Heddle’s WJk on Hj

nera etland commence
Is#(ngrr%grm)t/ agfteaate SPrare% Weno erng yelrr\]/ert?onasycvslerthagv%Zeloeer fcarrrrle%7o thaes Iorrrid a00
fich are orohe o affect this r?art of the L {825 s Tong &g
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Haal Cmrseil

Fig. 1. Geological Map of Unst, Shetland Isles.
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It is doubtl ss of pre-C Iedonr e as
Indeed are aJl th e ro% ks o?t e ls an J

Ener sose M e SO S %\N Ke a[b ;Ee%)ﬁf

n the east
meséonewhr ere nsiderab
orms t a vall

nudation ?
er c are i]uate two reshw ter
ﬁro the two bein s%net ree |es
In len Ht venu narro trts northern
extremity the i e]stone S. u\n erlain by a
Huartzos Ica-schist, ‘which “appears ~ to
ave st mme the encroa? ent of the sea
ac”rg e Voe of Burrafirth, Tra eIIrH
st eastwatds the Ian r| es agah {
most art rom the centra

%Ug[ é essron S the OUICI'OS 0
a t ser enting.

[T;y? s ctit gl ﬁ%t i

one SUC
I (Saxavor risin nearx 1 0 0 ft. ab ove
the Surroun g oean and " presentin

hn gntrcent spectacle. Th eroc oufcrop tn
ere 1s a comsact vardett{J mrca schist,

ex eme %BFGBIS ant to dation which

Yve sﬁant e moz or%segtfentirgnece\pﬁrtg anon,
o? SC rstt eaﬁb“t ceu rtesg ee\égtnetreogtcrt%g
astern side of.the slan arro
owever conti ues south war

neis unt out ern coast ne |
ac ed. eoutcroH 0 ser ent rne coverin
apout 10, squaremile

ents the usua
characteristics of such’ ocs a Serr te
alpﬁearance |s obser e

ere ete
as mostl%beenlgh mrated%xdh% e S

aleancelraafon eeWs ect at a com aratr er]
ecent erV\(I) LLP?H Serpe ﬁne pweath I%

te vegetation  anywhere  a
to a rusty brown colour, an as |t support
re uent ne |n epse laces, the

earane 0 ere resents an
ext W b\e ismal aspect.

croﬁ e north Eassgrpa1 %en ouls
which |sr utedt be the urralt ace o?thg
once Haro Ha]ar agr o subdue
the | centur
anoth er eﬁrs t e remarns o three stone
I, eso still more. remoeorqa

uvant;enr;a%rtt L |

tiener u aso ebg
[lustrate some of eremars adea ve In
connection the to [t was
taken from t esummrto eof gneiss,

and one is I%ohrno in a norther drtectlon
towaﬁds the 1Sxavor YV Ac IS Seen
on the harizon. TefP ral depression,
carr the |50ch of CIIff IS t be see
edr e aove he peat stcs In the
centreo e ore round, Wil % e low hylls
on the rrg_r ar 0 tedsergentrne
ntours

et S e

of the outcr o serpentine lies
thato the [o whicf, COHJU ction wjt
a_Series o sc Ists and slates’ 0 oubt
ffrnrtres orms .t e S uth easterﬂ section.

rehaebr?ou'sgh‘) n ewn”setsté’ st entiely

ex

fﬁﬁ?s If?gt}ir r?r)]fck ?a'aseeﬁ‘”ﬂ SSEd e: hlr%g

PQ ea}st of the vsrllae ot’g galtasloun

n tgeh mile In th
Int

E 50 srtu o convert the Voe~ o
alta oun
s it oes

harbour,

ngﬁ rotection [ m easterl

ﬂ]ales\ alta, alt ﬂ small,
atro |nteres minera

COHS' edb o et Sete”}fﬁ i faye su??e%'sé

the waves
an are cut into d efts or eos
In.-which reexose nso am |oe
shestos of excellent

ortunate does no occr rn U] crent
uantity t0.warrant commercial ex oratlon
n assocla ion with these veins 0 estos

occur a ;fte 701sIte vernﬁ contarnrn arge
cr stals of dial ae T ese two t Pes
ns a ar to Yepresent lager extrusions
ro- mag aan to bear

a fine natuFaI

e tro to it as atites t anre

a are(nt % recentY s

ﬂeolo%rﬁ% Ig drn the fie dsS n Unst

can cross to ta and, arn

It 1S un t the a cren Inh3 br nts
V ress t e ruins 0

uld bu
A v%o 3 cans e seen uoon its easterr&
u on an |s and S %rt coul

e easily éurr unded by the craft ﬁ”
Invader, % as it may houvever t
land 15 a arn t reatenlrn 0 spht r(q 'two,
or in one place It IS on g yar swr el
Litrle "remains this  brief
8 rap caI ccount 0 Unst before con-
e 8rognrte eosgts ‘Mentjon
ema owever, of an intrusive
roc rch IS In contact \nH the mrca
schrst rn the norf east o the island,
which n} ong {nontor runnrn
out to sea for about a mile. It consists 0
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R |
this. Tock 5 2 &) phyritic syenite
it 5, oW, revr_}a(e a5 rth 0-gnelss,

ﬁo sibly ~ deri a senlte T}
ererce 1S, 0 ?ourse meo[yré one of t

superimposed ~ effect  of mic  meta-
8 i,
He Serpentlne'and Chromite Dd: %sns
pne|s as already mentjoned, forms
the cote 0 r% cient .anticline . n
conjunction e sc Ists, etc., orms a
ﬁ -Series P ‘e aled oma}h age ' alth ou%
the mutua l]IOH the ¢ |ment(ﬁey
members is not always apparent.

wntmg in 1876, staAes that the rocks of
Unst “were re arde htetamor h
rles assigned ot lhower Silugian e o
ore modern views,. however, avou
tbn that the gnéiss o the west IS gre
morian i aﬁe Prlor tQ O
ston tlmes this rock series was mtre
into as an |ng| co 05| lon rom
ramtc to sc t at wass
onstrat ed tefact tha ro le les
tese | neou rocks together wit ose
t e me mor hic roFk?] are oun in the
a con ome es of the O Ff series
occrlnot er parts of aH .
serIp e crr g the chromite
orme to Intrusive Terles and
as recen Iy orme the subject of a com-

- hne

re ensive paper by Dr. Coles. Phjllips
p n)t h)ws that the serpentine fﬁh)
?s was 0sed

orm OOI‘I“HGI'ySBJB 056% i lSetaiToSrg arate
mtrusmn exh%ntln

% ts entire West]ernC r:flgr |\t/arI téce)tq%s
the j aracters of an aItere ur]tte{e t\?
roc olivin

.2 cerfam amaoynt of
E;Hoa{nln unchang JT] -H]IS vafr %tgl ?rvl\Jlgl\é)er{

e O i,
v nsfe aﬁe% Oir?%f?fgrstgg Wlt?trtmen gx@ee%g

en | on t
or t ﬁ patc unite, the serp?ntlneot
east has more the character of peridotite-

ser entlne for ps udomort%hs of a rhombic
oxene a ear ere, and on wmn? ehss

roc a“éh omﬁ%'tté‘%%ta Jiﬁf °”'Y°”u%n i
T h%tthelﬂntlt,e) ermer mseeew}s“c% es@es

lmn ?ocaf segre[% “o s, also
cr tfs set n?sltsevea hreeren ?nar chromie
yrshe cotnrperma? V\(}? l%abe dlep SIES of
f hromite tall nto two casses,, na jg

cal se atlons or ﬁs ?
[a vehn he ggrarac erw IC wmdtort ous
re

entine, apparently wit ot
atlan to anytﬁlng as re%%rds dlttectlon

19% Quarterlg Journal Geological Society, Vol. 83,
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d th
aséAolcPaoruo%h %rctﬁmﬂrg Ta iparree?rm%rlxh Fnavtﬁebseeertrms e|su%?nt eeBnarh

sl entrn?esotchsr%tr)rr]rllte pe menioned ¢ (’ st 8‘9#%5?0[][]%29&4 o Thece fuse o f orm
. i i

ser entrne“rlrghrch Iy ?ﬁen % 4 (eviitgrlrftgreen ?erS]E%aIS Hf s%?a%eg Ilr]S a}tter mode(?OU%CfESS
our T Isrjbution represents the chrom te the act

0 reenrs -White ¢ fse
larger ore-bodies will e rea seen  gatin r cess which .was In this ase

rom aﬂ Batt e g on Whrg H) uts ortb cmso rdﬁtron of t emag
epres sae res an s” | could gather, It was d

otice they te to orm unéCJro Ita Ie t(()j work” such’ ore under the

ate
entic asses w |c as regards positi revailing con rtrons
Lear Vrtte reslatron to the n‘?ar mpotJ %8 P a a consjderation . of thg
s ﬁer tman ItS situation a
Ind t twas or}e of tE

ser entr e. Accordin to t eor¥ one wo mera rat
ex ect the crygtas Earder ormation to T“n bulk, we

wrate fowa orders, of a con- earlier substances to cr sta 1z ouf Trom t
solfdating magma. r Harker demonstrated magma and is consequently associated wrth

e ore.exp oseg
varie g/
e ser ?trne

Fig. 3.— Island of Balsa, with Castle Ruins on Right. ’

E'sgas o otgt’:attotﬁg%'tLtt“”t“"’éttV'tF °t“nttan%ttéys ecks of rth}th't‘tt%% fr%titt Ey
uter portions o are rr een in most § ecr en eore
earlier r ucts of cr stallrzatron |h eing a. me the spinel ous
a r%rrrerrt] Q%E'n” otr Cesre reOWEVStr olrS uset rr]rog ds rts 8 tc%n\eerlrrt COHSI ecraroa/trte
dp ot ttr Jocality qt Xibits tHrs %arnssomeG /o mrtc e |te
azar |s ibutl n Q arger ore- rmrte pigotite yiel s
|es S t[te atree ?)Irzera?thryresvver”e]ajogc %rr?rc arenty t eet Fentag guc
% 8eraq drm nsrons eddle states that Em(r)s In (% erent gm Yes al %Nw?rrch c n
e arge . pot Hagdale was 86 ft. In a similar rn cr
and .6 f wre [ uarr ear sre ardrn the H|I uar |es
e ouse indicates, a cor n illip nst The ense a to Wor In
ofmer ma s 00 ar slon nown . the size 0 the wat r- u I es an
et and there eseverlmoreo similar  the uangrttylo tra(r)c fteaoesun eaaSS %re
esmaIIer vejn-like occurrences, ajrea Fnse sible radatconsnr]nto Icotite, ttreavera
ﬁ s at least unahle to |scr|m|R|aCﬁ

observed In olter
E Pween the two minerals.” Anaﬂyses W

where trials

”FSISES noratqe freg thgl una,
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?e made of the richer ore afforded the cracks Fr% . Dresserl has notic 8 Q
ollowing figures — menon rn chromite from Canada
s stso n that th outer orpeaque ortion

Analysis |
17@%2 M%O Eg Cips 3%2 I())ﬁfleetr Ia]ntrecrlnrﬁgr traﬂg ucent cprorr(rJrr)EleC
t

4 44-56 1109 Ips rather favours the view that I
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HYDROGEN ASSAY FOR TIN ORE
AS EMPLOYED AT PENPOLL

By WILLIAM H. R. ALLEN,
General Manager of the Penpoll Tin Smelting Co., Ltd.

The author gives an account of the assay methods employed at the Penpoll tin smelter
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ORGANISMS AS GUIDES TO COPPER ORE

By CHARLES HENRY WHITE.
formerly Professor of Mining and Metallurgy at Harvard University
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Raymond m| for coaI one N aymOP rogresFt a as he a elnt e esnino r‘n
g erizer Pr copper ydr te 0131 % OJ or ﬁoa CIus ng as we otherinci nta
arbonate ? magnesia ; two 3 ft. Raymon fmJ\ ?] boilers (suc Usco-Murray i
separators chain-g rart"ne %esh After gassm

r unknown y
HoTu,Qee %lnﬂ\d%n ?chme% C% E Sal|sdbury ro oguhntrpre i emac Pe tﬁ ulsaetewsRm was
articllars. of their scraper oaders 2 artlcular e prime o ecto ourv|s|t ere are means. for
e of which is shown In the accom anyl hoto- rr out crushm ang. sizin tess In a variety
raph . They point out that sc er lodding or with air classiticatio a Hum-mer
us |n S It 15 some |mes ca ed, has entfre
assed _the exper en . d as . hee Ouratten |onwaspart|cularl netd owever
ccessfu pp| |n co an ore mlnln to theus |c |s now being m ardinge
ey are aen gvmgeectn%motors conical _ ball- coa u er|z| nit,
outputs of 10, 5 2 e methog. sso |at|0n WI the n ws Ir classifi t|on
operation |sn dIIS tlar fro Eat of a k |n sown in |
cavator, .the litt scra er bu bein e overe T IS |s |n en orte n| SYS
steel wire wsr gans o W 0 whic owdered fuel firing, ame that Fl esn
tife motoris geared, and a system ofpu eys. Cases provision for internTediate storage of t epulvenze
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To Burner

Fig.l.—Arrangement of Hardinge Ball-Mill as Coal Pulverizer on the Unit System.

Fig. 2—Raymond Mill,
Bull-ring. F, Automatic Feedin Mechanism. d,(frlndl Chamber. P, Manganese Steel Ploughs.
/ ’ R RoWers. S, Fee %pout. ’ /
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{uel There seems to beaqenferaltrendof refere[rce We reﬁroduce here also, sectional drawings Ig
, system on account of Its sim tCIa/ d3re£resen rag res Ftrvel It e Raymon
nsta{ Fn ncost ot ort rrrInt 0 ilers an aymon § 0 the: latter

an rnaces upnecessa ?}ormerF [kno a3 t eLLh e mi eing an
I, eE D nnesrrtt“an o e Tl L b agrtﬁﬁmtr of e rrnrratrnt’r%doét
e

oL e e ¢ e
In i dEar

te Brnace £ v?rre instantanegusly an Pt quf stic ;ﬁan ultra m rr“t erra ler
here P/oversrze articles are returned to t F mi F e 10 t a}/mon \ Ul oun an

or reg ind IS mechanrsm 450 contros the ?rtrc cr |ng Wo SYS %n of b0| er

eed of raw coal tof : Srmrargt eseconfdar% iring in the Magazine 0

air control may also be arranged to operate fro It will be noted that the crushrng element,

thhs same motion. In thrs wag/ the ra]e and all instea eing a ber of ep qums with
other condrtron of f rr contro e rn one roJler ases at syvr centrrfu %e ajnst
eratren which is ac me ns 0 Ixe t”r -in sr ts rrng re oves
crrcu garrﬁurr nt Iandmovea gV nes orizonta arg0 lns which, are a num er or
the fan serves uwose Jawrng rn Brmg udp te rs rotatin rvota
secondary air and ee in 6 a]ra in “the rt his rran ent
stem i coHstantcrrc atr nt currents rm ortant a va ta that w er J’tf u] ms
Bovv ered coal I or e to the burner in an 'ﬂ cannlot be rrcat whrer
mo nt e@en mg on the ehree to which vane in P eratron the present roller s stem ? []mrt suc
the burney feed aré op ened t eext ntt owhrcht rcatr nwrt a rease qu X ec anne
are 0 en In turn control rn? rrect¥t g amount sho entre of the nfft gnclrned
raw oa] entering t e mil the vanea are F sa ordrn contrnu“t
uite cg ﬁ oal enlers te mill & o cus|on it 0 8 ment_ on the
owdered coal the burner, p] lr treTm eeprng [) r eexrztansron w ich een evidenced
tin consantcrrculatron Within the mil y this organization in the course of but two ol
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three Xea(r hegroup if thesubsrdrar companie Euro ean (produgtron in the ea\rlrx art of 196
are rn ed, arments evoted tb uIverrzed tf % ofts from ca are to
f burning, mec anrca stoking, furnace desi ? |ym% aneouslg restrrc ?notaltogethersuspen ed
O\f\hdrtnem secraetellnrren CSF %nrzeartrrca assifi catroﬁruoS H h h urin ethgmceurset "t mao g year
%t %v ethey for metalliferous ores or other I\/I% while, tt?e very threaf o control Was aIreaq
products. fte rices 8m apout (24 1" October to nrfear
¢21 by the end of Decgm er. The extent of the
control measures of producers will be regulated by
METAL MARKETS the size of world stocks,and the price in Londor.
Average ean price 0 sPeIter December, 19&8
r—AfteTr bein farrly stead throu\%hogt b ovembe 928 6s. 3
tp I%erbpagtnotoDheacredrin rungPeBV\omues 10 5 eGCezr;t Ieéd 1927,726 4s. Bd. > NoVember, 1927,
inrus 8 teCor(t]trnent an andg Steer—GeneraIIy speaking, the

on
ikl e fraua.arrr?ea T Lamhg%%?hdof”ﬁ

In UStI’Iﬂ

IS usualv ﬁstrrete came as a SurP gavl uced recent months, an
a&pears been rhqf unconnecte t] ep [t Bale re re trrcted home demand IS su
pt earthquake. In e th ich will B ciently brisk for ma ers to pro ose to rncrease therr
result in 4 urarment of s rpments r outriut further. in t e near uu(re r(ees vver%
countr Standard values wen with a rus evelan

i the’ closing days of ihe ot while dying 1oL t(f Jing. e montn

mainin ga atrte wa

December t port Huo&atgon for electrolytic a moderatey 00d spot vvrth ast Coas&

In New York was advarced from 16 00 to 1660 uoted at s t QU seller apep

cents per Ih. | nec %sar to shade 9ure P
mcrease As egards mrs ed iron and

Average price of cash standard co er: December, ronrs
1928, 9 ovemds R?Z% E 3d€'
Deeem eé 192 660 28 3 :

¢

ovember 1927 %t?ee teeresceunattlopacrérltS bee nuorrrr]glr%?frsabsl IP E{I%\éeg
ders ”‘t# ountr% hc will result

Tin. —T e buIIs suffered some reverses dan% coyrse in eavrer del |g steel at the
December an esbrte] occas! na {nrno B olling mills. Export sa es are str oW, however,
Errces F e clos e mont ecte alu - an |trsd| icultto oreseemtich immediate improve-
tantial decline rom te 0 enrn evels he ment In this regard. Fol

owing the settlemen
ownward, movement p rect jus%ﬂgd of the lock-out in the German. Ruhr (ron and stee
t estatrstrca r[)osrtron 0 t emeta as’nobo Lndustr the market for Continental iron and stee
rea ere(ve rﬁrrces should go up at ti as hequn to sho wsrqnso £asiness. )
8 consumption aIth un o te X Iro Ore — e b weeks of the wit-
g?o incr asrng |s de |n|e elow the rat nesse ver |ttIe resh ut both ro uc s
out ut an (sj dt vrsr le and rrhvrsr e and consu ers seem gvere or tde
ae expanding dan erou v However, H fime bein a grrce arg stea y at 225. 6d.
%n aveP h/ heir. Iast]word and the perton c.if. for best Bilb Iao ru#
Possr it urtiier advances in t(e quotation— Antimony.—At ose o Decem er Englrsh
X orary —cannot eraqnor ?us was quoted at 8R \Ber ton.
T . TSt Gl il 05 B
{ ' '
D2e62erh§er9d182 1, (267 4s. TO& November 1927, 3 4 use agg Cn?eta? for shrpn%ent f5rom ch |na at
{ ( 0¢ -
Lead.— After receding quite appreciably, London sen.c Z A quiet business is pas t about
lead_value sugden?y un%e}went%ps urt art ecFose 616 5. per ton fqor mines ?or 99‘P 8 Rrsah R?te
of December and actu sh ow Ight ﬂarn Bismuth.—There is no ch#age to re ortt A fﬁd

overt e month as awh 0 rrrv Sln %hls country dem%nd continuing at the official pric
vvere eavier than revious Ut there was. a

ir amoun ont rnent despite _
ﬁ bof o E ahrn T erPas Cadmjum. ﬁather urfer c%ndrtrons prevailed
£

the approac period. durrn? December, an a dJQa he un ertone IS
ear as 0 fou se nt een a very rog still firm, so |s no red at around o
ne for the lead mar et ang natura nou ile forwar sh|pment mrg
everyb?d y 1s th erefore rg ling to ta 3 be 0 tarne at 43

view 0 Ft”OS ects for 1929, This fe rn een Cobalt M e# There is no alteration in the
accentuated Oy the nnouncementt at r0 uce posrtron the official prrce remaining at 10s.

ropose to h urther meet |n e t Marc
Bv gn stegs ma be takﬁn to trghte eir present 35 per b f%rmgck andfg”|t rn?ver s reporftdedhat
and has

very loose control overt esrtuar n ltiny ontinue duaness oy
Ave Je mean o r|§ 0 soft Tore grn 6%%2 ecem re({ 2 further reduction in the offrchprrce of

P)ecember %&271 Novem er, 1 mepcehdanTrerttraanttr ¢ ssgrg gerrsozstrll £ing § radefhd
5. 10 ¢1 g ?

Spelter.— THi§ marke twas r therfrrmer durrnq Palladium _tASt '

the astmonth here was a ten ench orsentrpen current range of prices, ‘the atter berng the official
ecome trnge wrth optimism h VIEW 0 rate.

defrprte step |§ producers h hout the Iridium .—This ma quretl St%aZdy er

world have ecideg to take in t Jectron Q[ spon e and powder or abo 6

market control. Itrsapparentlypropose to curtal &
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METAL PRICES

Copper, Lead, Zinc, and Tin per Long Ton ; Silver per Standard Ounce ; Gold per Fine Ounce.
COPPER. TIN ZINC
Scandard. Electrolytic. Best Selected. (Spelter).
Wire Bars
Cash. 3 Months. Near. Forward. Near. Forward. Cash. 3 Months. Near. Forward.
Dec. £5s. d £s . d g£s.d g£s. d g£s. d g5 d £s d g s.d g s.d £s d £ s d
1 88 2 6 68 8 9 7415 0 77 5 0 75 5 0 7215 0 74 0 0 22715 0 225 2 6 2612 6 26 15 O
12 68 7 6 6812 6 7415 0 75 5 0 75 5 0 - - 225 5 0 222 7 6 2615 0 2615 O
13 68 5 0 68 7 6 7415 0 75 5 0 75 5 0 = 226 10 0 22317 6 26 17 6 2017 6
14 68 5 0 68 8 9 7115 0 75 5 0 75 5 0 7215 0 74 0 0 224 5 0 222 5 0 2018 9 2013 9
17 6810 0 6810 0 7415 0 75 5 0 75 5 O - - 224 10 0 22310 0 26 17 O 26 12 6
PR ERR B ARE SR IERNEEE PN PR NN 1
%8 69 12 6 69 1 3 7415 0 75 5 0 75 5 0 - - 223 15 0 223 2 6 2613 9 2610 O
21 70 7 6 6911 3 7415 0 75 5 0 75 5 0 7310 0 7415 0 223 0 0 223 5 0 2615 0 2611 3
24 7012 6 6911 3 7415 0 75 5 0 75 5 0 - - 224 0 0 22315 0 2613 9 26 10 O
27 77. 0 0 70 2 6 76 0 0 76 5 0 76 5 O - - 226 5 0 22510 0 2615 0 26 11 3
DOABT AN Bl AR AR Mo o RS M RN L BES
31 - -
IR R R R DR NEAR S8 VAR LER LY
— = 2 2
2 74150738978507815078150761007715022015022015028122213
7 7410 0 73 2 6 78 5 0 7815 0 7815 0 - - 223 0 0 22215 0 20 2 6 26 6 3
DRSS RPIRISREIARY PO RIS HYT B4 Y
9
Selenium .— A very fgnturnovens mov ﬁ)h LEAD. SILVER.
blac %vvder unchanged at 7s. 8d. to 7s. 9
ex wareno Soft Foreign. GOLD.
Tellurium —HardI .any interest is showB in English. For- Cash.
tlhzls 6odpmmlodltg rices are nominal at about  near.  Forward. ward
s. 6d. to 15s
SRRSO, e o
v| uyi Vi . 4 £sd £ d d d s od De
quent}/ fices are. hger nom tiut bgst 58S G0 B0 50 a6 sty b
A 30” . ?d H']'”' gralfiary 20 59 AE S %08 & & um B
rades Is. while ordinar radles . . :
%ussmn ore mlght be obtainable at 5{1 ghgly ower 3 29 4128 2100 28t 260 sin 17
UreS 21 6 3 2115 0 2210 0 26* 26* 84 111 19
i 21 6 22 10 * * 20
préelunvlllhnllcuhmre_rn’\eluonscgfn(, e5 phearstoonccijersrse?helnus[uhael 53 § giﬁ g 51 § §%| 2(5 §§ ﬁl %
ot T SIREER IR S L
haeofCo e r|oeo¥ IS commo- 20¢ "
dlt\}/ Has naturaII Poeen mcr sed ,Lowm e 200 263 2550 2 26: s &
an n COp prlces Eng |5 mael‘ 22 5 0 2213 9 2310 0 25: 261 84 11| 2
now stan sata out (21 o 027 10s: perton, fless 22 8 3 2233 8 #1009 200 4 il 3
5 22 3 9 2312 6 2310 0 20‘! 26| 84 111 7
Nlokel —A st ad busmess cont mues at the 22 3 9 2311 3 2310 0 20g 20* 84 il] 8
Enanereg rice 70 % E%rt Or both 22 1 3 2210 0 2310 0 261 26* 84 11| 9
ome and export usmess con idera elnt rest
Cowever Et g m the ntﬁrnatl % ickel
Icke £ POSs . .
b%ny of this Wectm%rprlcess oudpot eig Hpo d’ Mol f ra 0 re.—Rather easier fo dItIOIas
Chrome Ore.—There ? resh to re ort have eve e here owing to the small deman
busmess remalnlng on a alr sca H %OIS 1ons S%rjl oonoe trates.?re now 0 fennﬂ
gltered at 4 (T odesjan bout d. to bs. perunit c.i America
an 64 10s. to"¢4 155 CI for good quallty Indian
ore hlte —OThe market continue metLy stea%
cksilver.— rrhoderae business is passm W|th 5to 90/0 w Mag agascar li
numers but (i rrent rrbrket uotat|o r on and hgrade ey on urﬁps
2d2 5s. 10 422| 10s. 1 stl r pelow the Ina[ ou 4
car by the'selling agenoy o the panl talia the maerkﬁ th%et mber 1sﬁot barrs were 26Ad
I v
Tungsten 0re. —December showed a éurther se(guent |a came orw?(Jas %H% l) ‘1
sl b D B el R b Sl B
- . Durn
F dﬁa;got aterla Very sc rce { gsa va ce ecember t%e m? Was rathgr |I? eless th II}T
toa out 20s t0 21s. Qer unit for orwar? un e[)tone waa }éﬁ better and on December
ment and 21s. to 21s. 3d or prompt materia spot bars stood at
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September.

Tons
Tons
Tons

Copper, metallic .
Tin concentrate..

PRODUCTION OF GOLD

Else-
Rand. where.
Oz. Oz.
January, 1928 808,209 36,648
February, 780,038 36,095
March 840,837 36,543
April 789,823 36,084
May.. 849,155 37,031
June 825,113 37,220
uly ... 828,482 38,729
August 854,172 37,691
September 819,341 38,390
October..... 858,945 38,775
November. 832,461 40,023
December... 821,582 38,179
Total, 1928 ... 9,908,188 451,408 10,

NATIVES EMPLOYED

1,434,957
249

190

October.

THE MINING MAGAZINE
STATISTICS

OUTPUTS UNION OF SOUTH AFRICA.
(Other than Gold)

1,448,465
985

194

November.

1,422,320
991

181

IN THE TRANSVAAL.

Total.

Oz.
844,857
810,133
877,380
825,907
886,186
862,363
867,211
891,863
857,731
897,720
872,484
859,761

359,596

IN THE TRANSVAAL MINES.

Gold Coal Diamond
Mines. Mines. Mines. Total.
November 30, 1927 188,879 16,686 4,329 209,894
December 31 ... 188,516 16,590 4,668 209,774
January 31, 1928 . 193,063 16,720 5,167 214,950
February 29 197,340 16,696 5,664 219,700
March 31 .. 199,487 16,943 5,742 222,172
April 30 199,820 16,870 5,650 222,340
May 31 198,461 16,695 5,189 220.345
June 30 . 197,186 16,553 4,839 218,578
July 31... 194,584 16.724 4,535 215,843
August 31 194,788 16,767 4,807 216,362
September 30 194,936 16,803 4,889 216,628
October 31 193,147 16,506 1,762 214,415
November 3 199.570 16,241 4,481 211,592
COST AND PROFIT ON THE RAND.
Compiled from official statistics published by the Transvaal
Chamber of Mines.

Work'g Work'g  Total
Tons Yield cost profit  working

milled. per ton. per ton. perton.  profit.

s. d. s. d. s. d. £
Dec'ber, 1927. 2414950 28 7 19 11 8 8 1,044,800
January 1928 2,428,600 28 2 19 9 8 5 1,021.891
2,357,900 28 1 19 11 8 2 959,824
2,552,100 27 11 19 9 8 2 1,039,078
2,381,800 28 2 20 0 8 2 971,128
2,571,900 28 0 19 7 8 o 1,084,465
2,500,100 28 2 19 10 8 4 1,038,851
2,528,600 2/ 1 IP 8 8 3 1,048,432
2,580,700 27 1 19 7 8 4 1,079,152
2,485,700 27 1 19 7 8 4 1,040,365
2612500 27 9 19 5 8 4 1092162
PRODUCTION OF COLD IN RHODESIA.
1925 1926 1927 1928
oz. oz. oz. oz.

48,159 48,967 48.731 51,356

48,284 46,020 46,461 46,286

45,858 46,902 50,407 48,017

47,386 51,928 48,290 48,549

48,686 49,392 48,992 47,323

47,647 52,381 52,910 51,762

uly s 49,453 50,460 49,116 48,960

49,245 49,735 47,288

48,319 48,350 45,833 47,716

48,896 50,132 46,752 43,056

50,364 51,090 47,435 47,705

49,307 48,063 49,208
Total 581,(04 593,426 581,428 531,141

TRANSVAAL GOLD OUTPUTS.

November.
Treated Yield
Tons. Oz.
Brakpan 83,500 £137,794
City Deep 88,000 ,
Cons. Main Reef. 60,000 22,788
Crown Mines.. 71,377
D’rb’n Roodep 13,577
East Rand P.M. 37,783
Ferreira Deep 6,457
Geduld............. 25,796
Geldenhuis Deep 66,300 14,573
Glynn’s Lydenburg ... 6,100 2,012
GovernmentG.M.Areas 198,000 £387,232
Kleinfontein ,200 10.984
Llanglaagte Estate . 79,000 £106,835
Luipaard’s Vlei... 22,500 5,
Mevcr and Charlton 16,700 £18,910
Modderfontein New 140,000 72,025
Modderfontein B ... 69,000 25,610
Modderfontein Deep 44,200 23,360
Modderfontein East ... 64,000 20,208
New State Areas 77,000 £137,193
Nourse ... 60,500 16,
Randfontein 209,000 £207,048
Robinson Deep 76,700 21,509
Rose Deep. 55,000 11,417
Sabie ... 3,450 £3,735
78,100 19,069
67,500 £140,924
5,000 23,36
Transvaal G.M. Estates 5,308

Van Rvn

Van Ryn De s
Village Deep s
West Rand Consolidated 75,000
West Springs......c....... 0,000
Witw’tersr'ud (Knights) 53,000
W itvatersrand Deep .. 44,000
Wolhuter.......ccoocviennnns 29,100

RHODESIAN GOLD OUTPUTS.

N ovekIBER.
Tons. Oz.
Cam and Motor ......... 24,500 12,126
Globe and Phcenix ... 6,044 5,448
5,200 2,898
6,400 2,976
47,000  £27,477
4,700 £7,975

DeceMBER.
Treated Yield
Tons. Oz.
81,500 £134,934
89,000 23,986
58,200 22,389
207,000 69,362
4U,300 13,997
141,000 38,050
29,100 5,206
85,000 26,262
65,000 14,313
6,300 2,078
192,000 £378,389
50,600 11,175
76,000 £105,420
22,300 5,85
17,200 £18,805
142,000 72,911
69,500 25,728
43,000 22,643
62,000 19,018
73,000 £134,502
54,200 16,
209,000 £206,703
77,000 21,673
55,700 ll 179
79,100 18,463
66,300 £135,706
25,000 24
14,540 4,691
39,000 £49,123
61,000 £101,251
58,000 15,653
81,200 £87,289
59,000 £76,712
54,000 £46,347
43,000 9,236
25,300 6,298
December.
Tons. Oz.
25,000 11,041
6,400 2,943
4,700 £8,319

WEST AFRICAN GOLD OUTPUTS.

November.

Tons. Oz.
Ashanti Goldfields .... 8585 9,068
Taquah and Abosso ... 9,300 £12,629

GOLD OUTPUTS,

KOLAR DISTRICT,

November.

Tons Total

Ore Oz.
Balaghat 3,950 2,389
Champion Reef . 9,625 5,075
Mysore.......... 18,002 9,450
Nundydroog 10,500 6,351
Ooregum 14,000 8,399

December.
Tons. Oz.
8,710 9,305
9,730  £13,257

INDIA.
Dec
Tons Total
Ore Oz.
4,050 2,735
9,770 5,729
18,254 9,991
10,675 6,367
14,000 8,401
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WEST AUSTRALIAN GOLD STATISTICS. COPPER, LEAD, AND ZINC OUTPUTS.
Reported Delivered Nov. Dec.
for Export  to Mint Total
Oz. Oz. Oz. Value £ T lead
Broken Hill Prop........... ons lead conc. ..
December, 1927 .. . 168 38,673 38,841 164,990 P 1Tons zinc conc. ..
January, 1928 . 248 28313 28561 121319 Broken Hill South ..., JTonslead conc... 55746 3,895
February 99 32,021 32,120 136,436 1Tons zinc conc. .. 5,3866 3,918a
March .. 614 22.939 23,603 100,259 Burma Corporation j Tons refined lead 6,500 6,546
April 213 36,274 36487 154,986 " 10z refined silver 603,918 604,784
M ay 72 29192 29,264 124,305 Bwana M’Kubwa.. Tons copper oxide 595 725
June 348 39,101 39.449  167.568 Electrolytic ZiNC..oe.  TONS ZiNCorvvrrror 3,811g 3,824/
July. 184 29,215 29,399 124,877 Tons copper conc. 1,344 1211
August . 120 37,871 37,991 161,374 1Tons copper
Septemb . . 426 31,871 32,397 137,613
October.... . 75 36,490 36,56.") 155,317
November . 390 31,076 31,466 133,658 Namagqua... (Ions Icoquer . Slgg
December... 547 35,550 36,097 153,329 i ons lead conc. .. .
gocrjth Broken Hill . lions zinc cone. .. 5920
0derosa ... ons copperore.. 1,059
f : 393 414
AUSTRALIAN GOLD OUTPUTS BY STATES. Rhodesia Broken Hill.. 1505 s1ap zinc ... 910 932
f ; 1Tons lead conc. .. 3,000 3,538
. . New South San Franus&fo Mexico . 1Tons zinc conc. .. 2985 3680
Victoria.  Queensland.  Wales. South American Copper
: : /Tons lead conc. .. 2,0024
oz 0Oz. 0z. Sulphide Corporation .. 1 Tons zinc conc. . 310234
January, 1928 891 3,906 1,336 . /Tons lead conc. .. 498
February 2,276 886 1,108 Tetiuhe “ (Tons zinc conc. .. 1,132
2,098 1,339 4,176 Union Miniére.. . +Tons copper .... 9,250
2,311 846 318 Villemagne / Tons lead conc. ..
gggg 431%%3 ig; (Russo-Asiatic)___ 1Tons zinc conc. ..
) . : /Tons lead conc. .. 4,898 5124
gég? ggg s ii‘; Zinc Corporation ...\ 'Ton¢ zinc conc. .. 4313 4,653
October ... B _EM _364 b Four weeks to December 1. 0 Four weeks to November 14.
November — — — d Four weeks to November 17. / Four weeks to December 12.
December — — — d Four weeks to December 29.
Total 21,843 9,902 1,787 IMPORTS OF ORES, METALS, ETC., INTO UNITED KINGDOM
October. November.
AUSTRALASIAN GOLD OUTPUTS.
Iron Ore.. 330,569 420,158
Manganese 17,481 16,923
November. December. Iron and steel.. 261,404 232,767
opper and Iron Pyrites.. 30,829 29,535
Tons  Value £ Tons value £ gopper 'C\)/Ire,tl\lllatte, and Prec. . ..Tons .. u1,190 2,686
opper Meta 14,392 15,644
Associated GM. (WA) . 5532  86'8 3957 6314 1 Loncentrate s 1128
Blackwater (N.Z.)........... 3,605 6,628 2,782 5,044 Lead Pi d Sh ! Y
: ead Pig an eet. 21,499 19,620
Boulder Persev’ce (W.A.) 6,987 19,991 4,128 12,083 Zinc (Spelter) 10,941 13253
Grt. Boulder Pro. (W.A) 10,305 27,825 Zinc Sheets, etc. 1,620 2550
Lake View & Star (W.A) 8,213 14,268 Aluminium 1435 1188
Sons of Gwalia (W.A)) .. 14,270 11,608 7,100 7,724 Quicksilver Lb 728,072 114'079
South Kalgurli (W.A. 9,100 16,447 ZiNC O Xid@ o '962 1108
Waibi (NZ) s 182496 /37839 258649 188100 white Lead 13,603 15,437
137,214s ' 70,851s Red and Ora ..Cwt.... 3,961 3,504
Barytes, ground ..Cwt.... 53,207 78,872
a Four weeks to December 31, D Four weeks to November 17. Q;rt:)?t&si'ﬁé;'a' S _ 3912 Zléég
Oz. gold. s Oz. silver. Eor-axsj AAAAA _.Cwt.... gggg 3:220
asic Slag . , 7,959
Superphosphates. 4,651 5,301
MISCELLANEOUS GOLD, SILVER, AND PLATINUM Phosphate of Lime ..Tons .. 23,146 30,641
OUTPUTS. gﬂllcpahlj'r' 11 55‘2‘ 1 igzzt
November. D ec EMBER. Nitrate of Soda ..Cwt.... 90,041 130,132
Potash Salts . .Cwt.. .. 321,163 305,3.33
Tons  Value £ Tons  Value £ Petroleum : Crude . -Gallons 59,426,728 19,565,851
24,693,047 12,081,236
52,386,292 43,291,406
Chosen Svnd. (Korea) .. 7240 9,839 8,25b,795 5,122,829
Frontinc& Bolivia (C’ Ibla) 1,720 4,134 1,740 6,008 7,143,605 12,746,091
Gabait (Sudan) 400 2,345 410 1,455 Fuel Oil 34,576,47= 37,388,111
La Norl(a (I\I/Iexu:)o) 12,850 1%9‘888(1 - — éspf}?lt wd Bitumen 1;&3;(2) 13,120
Lampa (Bolivia - s — — araffin Wax. 8 103,355
Lydenburg Plat. (Trans) 3,510 48]) 3,330 671p Turpentine 40,389 23,369
Marmajito (Colombia) 87 é%% 12%,.(%1; 720 3,765
Mexican Corp. Fresnillo . , Uazc - -
Mexico EI Oro (Mexico) . ° I - _ IMPORTS AND EXPORTS OF GOLD AND SILVER.
Nus River (Colombia) ".. — = = - October. November.
Onverwacht Platinum. .. 2,363 476P 2,260 495/>
Oriental Cons. (Korea) .. - 90,5004 — 90,5004 Imports.  Exports. Imports.  Exports.
St. John del Rey (Brazil) 12,480 31,200 11,800 33,500 Gold :
Santa Gertrudis (Mexico) 55,155 130,044« Unrefined Bullion £ 174,615 191,673 -
(F:ZE_med Bars .. 2,995,835 9, 187 057 1,805,998 7,978,833
oin
d dollars, P Oz. platinoids, € Profit in dollars, 5i||\,er : 81256 182486 2574231 649,419
s Oz. silver. Unrefined Bullion oz. 2,611,822 - 183,871

Pato Mines (Colombia) : No. 1 dredge, 32 days to December 21, Refined
i30,289 from 203,200 cu. yd. ; No. 2 dredge, 38 days to December 22, Coin
i26,171 from 204,385 cu. yd.

-n e 4,140,372 7,819,031 4,321,593 10,]:43,675
E 91,842 30,693 165,312 551
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OUTPUTS OF OTHER TIN MINING COMPANIES.

OUTPUTS OF NIGERIAN TIN MINING COMPANIES.
n Long Tons of Concentrate.

In Long Tons of Concentrate.

October.  November. December.
Oct. Nov. Dec.
Tons Tons Tons

Amari ... 71 10 - Tons. Tons. Tons.

Anglo-Nigerian.... 60 65 — Anglo-Burma (Burma)....... 17 28 19*

Associated Tin Mines . 255 252 — Aramayo Mines (Bolivia) 359 327 —

Baba River.... 8* n - Bangrin (Siam) ... 32} 32* 33}

Batura Monguna 7 6 — Berenguela (Bolivia) . 30 32 —

Bisichi 42 60 50 Briseis (Tasmania) 27 28

Daflo.... 7 6 Consolidated Tin Mines (Burma) —n 84+ 107+

Ex-Lan 65 65 - Dolcoath (Cornwall) 12 — —

Filani. 71 4 2+ Eastern Siam (Siam). 9 1

Jantar. 40 40 East Pool (Cornwall). 82+ 81 —

Jos. 251 26 25* Fabulosa (Bolivia).. 115 125 158

Juga Valley.. - 4% - Geevor (Cornwall) 60 64 70

Junction ...... 12 21 Jantar (Cornwall) 12+ 1

Kaduna Prospectors 371 52* Kagera (Uganda).... 23 23 23

Kaduna . 291 30* - Leeuwpoort (Transvaal).. — — —

Kassa....... 17 17 Levant Cornwall? — — —

Lower Bisichi 7 01 McCreedy (Swaziland — _ _

Madubi - Rooiberg (Transvaal) — —

Mongu 50 50 San Finx (Spain) 37} 38 —

Naraguta.. 57 43 Siamese Tin (Siam) 80} 103 117+

Naraguta Acq - South Crofty (Cornwall).. 67 69 781

Naraguta Extended 25 25 Tavoy Tin (Burma) 35 40 —

Naraguta Karama 371 31 25 Theindaw (Burma) 5 6 _

Naraguta Korot.... 14 15 - Tongkah Harbour’ (Siam) 51 81 87

Nigerian Ease I\f%talsd. %8) gg* 2 Toyo (Japan)....... 30 25 —

Nigerian Consolidated. i i _

NN Bauchi 150 150 o Wheal Kitty (Cornwalll. 29 27

Offin River.... 2} 3* 91 ¢Tin and Wolfram.

Ribon Valley . 20 18}
opp.. 83 84 8(‘)1

Rukuba 5 4%

South Bukeru. 61 7* 6 STOCKS OF TIN.

Rﬂ E:'glpde?t _7 13} _61 Reported by A. Strauss & Co., Ltd., Long Tons.

United Tin Are 10] 10+ - United Kingdom Stocks : Dec. 31

Yardc Kerri 10 10 — 1,878

OUTPUTS OF MALAYAN TIN COMPANIES. 99
In Long Tons of Concentrate. 5%%
Oct. Nov. Dec. Banka Straits and Australian Landing ... 445

Tons. Tons. 1lons United Kingdom Afloat :

Ampang . 211 25 — . 1,438

Chenderiang.. 21 26 24 Australian 45

Gopeng ... 71* 74*% 771 i 76

Idris Hydraulic . 46 47} 38} Continent :

Ipoli....... 501 46} 12

Kamunting.. 115 110 97 1,826

Kent (F.M .S.). 57 58 591 . 625

Kepong 26 34* 24 Other Countries :

Kinta.. 31 341 341 Straits and Banka Afloat 618

Kinta Kellas 33* 34} — United States Straits and Standard :

Kramat Pula 20| 241 241 8,500

Kuala Kampar - 145 — 1,733

Lahat ..o 17f 20% 21} 695

Malava Consolidated 72 75 79

Malayan T in 148} 148} 160} Total 23,508

Meru ... 291 30 -

Pahang 207 203 209*

Parl i 6 H s SHIPMENTS, SUPPLY, AND CONSUMPTION OF TIN.

Pangkalen. 60 71* 65* Reported by A. Strauss and Co., Ltd., Long Tons.

Petaling. 209 192 178*

Rahman 41} 53* 59* . o Dec.

Rambutan 14 11 15 Imports of Bolivian Tin into U.K. 3,663

Rantau 36 40 52 Total Shipments of Bolivian Tin 3,237+

Renong . 50* 57 601 Imports of Nigerian Tin 856

Selayang. 23 26 25} Shipments of China T in 680

Southern Malayan 80* 92* 104* Shipments of Straits Tin 7,958

Southern Perak 53* 107} 80* Shipments of Banka Tin 1,080

Sungei Besi.. 44 44 46

Sungei Kinta 411 35} 29} Supply : )

Sungei Way 32} 32} 35} Straits United Kingdom .......cccovvvivinnnn 1,248
aiping . 47 34 35 i 610
anjong 41} 46 41} » United States 5,570

Teja Malava - - - ., Other Countries. 530

Tekka ... 46 18 48 Eanka .. 1,730

Tekl.a-Taiping.. 48 49 51 Australian 75

Tronoh 65} 89 108 Standard U.K. and U.S.A. 3,086

PRODUCTION OF TIN IN FEDERATED MALAY STATES. 12.849

Estimated at 70% of Concentrate shipped to Smellers. Long Tons. !

Tons. Tons. Consumption :

January, 1928 - 4,877  July, 1928 5,488 Dutch 1,238

February 4325 August... 5,499 utc s 920

March 5174  September 5,071 ghited States I 7,155

4772 October 5,101 et i 809
5321 Novembber.. 5483 ther Countries w e 590
5,478 December 5,249
Total 10,772
Total 1928 .. . « November.
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OUTPUTS REPORTED BY OIL-PRODUCING COMPANIES.

In Tons.

October. Nov. Dec.
Anglo-Ecuadorian 13,306 13,378 13,679
Anglo-Egyptian 20,351 20,342 25,442
Apex Trinidad 28,900 33,530 31,9"0
AttocK......... 2,665 5,150 -
British Burmah 6,013 5,520 —
British Controlled 22,656 28,880 37,559
Dacia Romano 3,120 3,110 -
Kern Mex. 1,720 1,541 -
Kern Rive 5,729 5,359 -
Kern Romana 4,187 3,732 -
Kern Trinidad 4,134 3,64 -
Lobitos ... 24,455 23,604 25,722
Mexican Eagle 69,285 78,286 100,714
Phoenix 31,168 29,502 29,236
St. Helen’s Petroleum . 4,849 4,626 -
Steaua Romana.. 65,110 63,420 64,430
Trinidad Leasehol 38,050 35,350 35,150
United of Trinidad ........ 4,411 4,570 4,883
Venezuela Oil Concessions 445510 445,295 575,666

QUOTATIONS OF OIL COMPANIES SHARES.
Denomination of Shares £1 unless otherwise noted.

Dec. 6, Jan. 7,

1928 1929
i £ s d £ s It
Anglo-American 313 9 3 2 6
Anglo-Ecuadorian 150 150
Anglo-Egyptian B 218 9 3 0 8

Anglo-Persian 1st P 17 3 18
~ord. 450 4139
Apex Trinidad (5s.) 1 3 9 150

17

British Burmah (8s.) . 7 3 7 6
British Controlled ($5) 6 3 6 0
Burmah O'i 411 3 413 9
Kern River, Cal. (103) 8 6 8 6
Lobitos, Peru 211 3 2 7 6
Mexican Eagle, Ord. ( pesos) 15 6 15 6
8% Pref. (4 pesos) 14 9 15 0
Phcenix,'Roumania .. 15 6 15 6
Royal Dutch (1,000 fl 3310 0 3315 0
Shéll Transport, Ord. 517 6 516 3
5% Pref. (£10). 915 0 917 6
Steaua Romana n 6 12 3
Trinidad Leaseholds 317 6 4 00
United British of Trinidad (6s. 8d.) 9 0 8 6
V.0.C. Holding 450 489

PETROLEUM PRODUCTS PRICES London, January 4.

Refined Petroleum : Water white 8£d. per gallon ;
white, 74d. per gallon ; in barrels 3d. per gallon extra.

standard

Motor Spirit : Inner London Zone : Aviation spirit Is. 6fd. per
gallon ; No. 1, Is. 2|d. per gallon ; No. 3, Is. ojd. per gallon.

Fuel Oil : Furnace fuel oil, £3 7s. 6d. ; Diesel oil, £4 per ton.

American Oils : Best Pennsylvania crude at wells, $2*85 per
barrel. Refined standard white for export: in barrels 14*25
cents. Refined water white : in barrels 15*25 cents.

DIVIDENDS DECLARED BY MINING COMPANIES.
During month ended January 10.

Figures in brackets represent par value of shares and the dates
are the days on which the dividends are payable.

Apex (Trinidad) (5s.), final 20% less tax.

Cam and Motor (£1), 7£% less tax.

Globe and Phoenix (5s.), interim Is. 6d. tax paid, January 10.

Gopeng Consolidated (£1), interim 9d. less tax, January 7.

Idris Hydraulic (5s.), interim 10% less tax, January 28.

Kamunting Tin Dredging (5s.), interim 6d. tax paid, January 31.

Kinta Tin (5s.), interim 3d. less tax, December 22.

Malayan Tin Dredging (5s.), interim 20% less tax, December 19.

Onverwacht Platinum (10s.), interim 3d., February 4

Pengkalen (5s.), 10% less tax, Jéau?uary 25s.

Rezende Mines (£1), interim 2£% less tax.

San Francisco Mines (10s.), final 2s. 6d. less tax, January 9.

Shamva (£1), interim 6d. less tax, January 17.

Sherwood Starr (£1), 5% less tax.

South Kalgurli (10s.), interim Is. less tax, January 21.

Southern Malayan Tin Dredging (£1) interim 5%
December 19.

Southern Perak Dredging (£1), interim 10% less tax, December 19.

Sungei Besi (5s.), interim 5% less tax, December 2S.

Tanjong Tin Dredging (5s.), interim 3d. less tax, December 22.

Tronoh (5s.), interim 5% less tax, December 29.

1—6

less tax,

PRICES OF GHEMCALS.  Jaary 4

These quotations are not absolute ;

Acetic Acid, 40%
80%

Glacial.corciicciceeccee pei" ton

Alum
Alumina, Sulphate, 17 to 18%

Ammonia, Anhydrous
0*880 solution
Carbonate
Nitrate ...
" Phosphate
Sulphate, 20*6% N
Antlmony, Tartar Emetic.....
Sulphide, Golden

per Ib.
per ton

Arsenlc White per ton
Barium Carbonate,92% .......cccoeeeveviieeeerenienns »

Chlorate per Ib.

. Chloride per ton
Sulphate ............. "

Benzol, standard motor per gal.

Bleaching Powder, 35% CI. . per ton

" Liquor, 7% .
Borax "
Boric Acid
Calcium Chloride

Carbolic Acid, crude6 0% per gal.
" crystallized, 40° . per Ib.
Carbon Disulphide per ton
Citric Acid per Ib.
Copper Sulphate per ton
Cyanide of Sodium, 100%, KCN per lb.
Hydrofluoric Acid . "
lodine........... per oz.
Iron, Nitrate per ton
,, Sulphate .
Lead, Acetate, White .......cccovvvinivicriciiens N
Nitrate "
, Oxide, Lithage .o
" White .
Lime, Acetate, brown "
», grey, 80% "

Magnesite, Calcined
Magnesium, Chloride
Sulphate

Methylated Splnt 64° Industrial per gal.
Nitric Acid, 80° Tw per ton
Oxalic Acid per lb.
Phosphoric Acid per ton
Potassium Bichromate per Ib.
" Carbonate. per ton
" Chlorate ... per Ib.
" Chloride 80% . per ton

Hydrate (Caustic) 90%
Nitrate, refined

" Permanganate.... per Ib
" Prussiate, YelloW .....cccocoovvivicicecriieienns
Red "
Sulphate, 90% per ton
Soditm Acetate per ton
., Arsenate, 45% "
Y Bicarbonate . »
, Bichromate ... . perlb.
, Carbonate (Soda Ash) . per ton
" N (Crystals) ..o
. Chlorate per Ib
,  Hydrate, 76% .o per ton
" yposulphite
. Nitrate, 96% "
, Phosphate .. "
,  Prussiate
. Silicate.
,  Sulphate ake)
(Glauber’s Salt)
5u|ph|de .
Sulphur, Roll fl
Flowers

Sulphurlc Acid, 168° ..o "
free from Arsenic, 144°____
Superphosphate of Lime, 30%

Tartaric Acid per Ib.
Turpentine per cwt.
Tin Crystals per Ib.
Titanous Chloride

Zinc Chloride per ton
Zinc Dust

Zinc Oxide.. S H

Zinc Sulphate

per cwt.
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SHARE QUOTATIONS

Shares are £1 par value except where otherwise noted.

GOLD AND SILVER:

SOUTH AFRICA :
Brakpan
City Deep
Consolidated Main Reef
Crown Mines (10s.)..
Daggafontein
Durban Roodepo
East Geduld
East Rand Proprietary (10s.).
‘Ferreira Deep
Geduld
Geldenhuis Deep
Glynn’s Lydenburg
Government Gold Mining Areas (55
Kleinfontein .
Langlaagte Estate
Luipaards Vlei (4s.)
Meyer & Charlton
Modderfontein New (10s.)
Modderfontein B (55.).
Modderfontein Deep (5s.)..
Modderfontein E ast
New State Areas
Nourse
Randfontein
Robinson Deep A (lIs.)

Rose Dee
Simmer & Jack (2s. 6d.)
Springs
Sub Nigel (10s.)
Transvaal Gold Mining Estates
Van Ryn
Van Ryn Deep
Village Deep...
West Rand Co
West Springs
Witwatersrand (Knight's)
Witwatersrand Deep
Wolhuter ...»

RHODESIA :
Cam and Motor

Globe and Phoenix (5s.)
' Lonely Reef
Rezende..
Shamva ..
Sherwood Starr

GOLD COAST :
Ashanti (4s.)
Tdquah and Abosso (5s.)

AUSTRALASIA
Associated Gold Mines (4s.), W.A.
Blackwater, N.Z
Boulder Perseverance (Is.), W.A.
Great Boulder Proprietary(2s.),W.A.
Lake View and Star (4s.), W.A
Sons of Gwalia, W.A......
South Kalgurli (10s.), W.A..

. Waihi (0s.), N.Z..ccooenne.
Waihi Grand Junction, N.Z.
* Wiluna Gold,. W .A...

INDIA :

| Balaghat (10s.)

, Champion Reef (10s
Mysore (10s.)........
Nundydroog (10s.) .
Ooregum (10s.)

AMERICA :

Camp Bird (2s.), Colorado
Chosen (Korea)
Frontino and Bo ) .
Keeley Silver ($1.00), Ontario..

Mexican Corporation, Mexico....
Mexico Miaes of EI Oro, Mexico ...
Oroville Dredging, Colombia (4s.) ..
Panama Corporation
St. John del Rey, Brazil..
Santa Gertrudis, Mexico. .
Selukwe (2s. 6d) British Columbia.
Vipond ($1), Ontario.......ccceeceneeaee

RUSSIA:
Lena Goldfields
Orsk Priority

Dec. 6,
1928.
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DIAMONDS :

Consol. African Selection Trust (5s.).
Consolidated of SW.A..
Dc Beers Deferred (£2 1
Jagersfontein.............
Premier Preferred (5s.)

COPPER:

Arizona Copper (5s.) Arizona........
Bwana M'Kubwa (5s.) Rhodesia.
Esperanza Copper, Spain
Messina (5s.), Transaval
Mount Lyell, Tasmania...
Namagqua (£2), Cape Province. .
Rio Tinto ‘ES) Spain...

Roan Antelope (5s.), Rh
Tanganyika, Congo and Rhodes

LEAD-ZINC:

Broken Hill Proprietary N.S.W.
Broken Hill North, N.S.W..
Broken Hill South, N.S.\W ..
Burma Corporation (10 rupees).
Electrolytic Zinc Pref., Tasmania
Mount Isa, Queensland
Rhodesia Broken Hill (5s.)
Russo-Asiatic Consd. (2s. 6d.)
San Francisco (10s.), Mexico
Sulphide Corporation (15s.), N.S.
Tetiuhe (5s.), Siberia
Zinc Corporation (10s.), N.S.

TIN:

Aramayo Mines (25 fr.), Bolivia
Associated Tin (5s.), Nigeria
Bangrin, Siam .....
Bisichi (10s.), Nigeria
Briseis, Tasmania..
Chenderiang, M alay ..
Dolcoath (10s.), Cornwall
East Pool (5s.), Cornwall
Ex-Lands Nigeria (2s.), Nig
Fabulosa ($1.00), Bolivia
Geevor (10s.), Cornwall..
Gopeng, Malaya ....
Idris (5s.), Malaya
Ipoh Dredging (16s.), M alay.
Kamunting (5s.), Malay . ."
Kinta, Malay...
Lahat, Malay . .
Malayan Tin Dredging (5s.), Malay .
Mongu (10s.), Nigeria .

Naraguta, Nigeria
Nigerian Base Metals (5s.)
N.N. Bauchi, Nigeria (10s.) . .
Pahang Consolidated (5s.), Malay. . .
Pengkalen (5s.), Malay
Petaling (2s. 4d.)
Renong Dredging, Malay
Ropp (4s.), Nigeria.......
Siamese Tin (5s.), Siam
South Crofty (5s.), Cornwall.
Southern Malayan ...
Southern Perak, Malay.
Southern Tronoh (5s.)...
Sungei Besi (5s.), Malay
Tavoy (4s.), Burma .
Tekka, Malay .
Tekka Taiping, y.
Toyo (10s.), Japan ...
Tronoh (5s.), Malay...

FINANCE, E tc.:

Anglo-American Corporation.
Anglo-French Exploration
Anglo-Oriental (55.)..........
m British South Africa (15s.)
Central Mining (£8)
Chemical & Metallurgical Corp. (2s.)
Consolidated Gold Fields ................
Consolidated Mines Selection (10s.) .
General Mining and Finance .. .
Gold Fields Rhodesian (10s.)
Johannesburg Consolidated
London Tin Syndicate.
Minerals Separation .........ccoceenene
National Mining (8s.)
Rand Mines (5s.) ...
Rhodesian Congo Border .
Southern Rhodesia Base Metals
South-West Africa..
Tin Selection Trust
Union Corporation (1
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THE MINING DIGEST

A RECORD OF PROGRESS IN MINING, METALLURGY. AND GEOLOGY

In this, section we ?rve ahstracts of rmp?rtant rtrctes andp pers appearrng in technrcal {ournals and

gro ee rngs of sgpret s| together with brief records o othr rtic e % pa ers; also no |ce% new

ooks and pamphlets, lists”of patents on mining and metallurgical subjects, and abstracts of the yearly
reports of mining companies.

COPPER FROM MINE WATERS AT BRITANNIA MINE

The November Canadian Mrnrnﬂ and M%t whereas scrap tinplate usgd alone %ave an 80%
Iurgrcal Bulletin contains a g p g utt cover E us it wafs readily seen that scrap tin-
. Seines on the itation of co g the mosE ficient {te lHrtatrn g medium.
rom mree waters at t e rrta nia copPer r e ar t ere has_been no tY tarnrng
rit rsh olumb ra grvrng extracts rom t rs suffrprent scrap These experrments n 1924 mv%
@E é ma% be mentrone th at th ean cong usrvey hat copper iecrrprtatron co
cribe R ur g ges in Se te her and Octo er carried on as a o rcra terprise, but the
1923, and that the extractio opper from the terH %rar% rrmen ant wds dismantle
mrnﬁ waters rsamoerecent eveo recove g% it was feared that
ewaters treae forco pe are errved from the erwrset antwou e ost owrng top
Farrvrew this wast ”Sd extensjve co nearpy. In 1925, a p] prp tation nt—
BFO ucero e rrtannraoe ies, an consrs W is st rn th efe perrme ta ta e—was built
anumb F most paralle] veins, carrgl to etermrnet e profit to eobtaéne overalon er
co per values, t e or consrstrng cop rrte period.  The site chosen waf un er%round on the
and rrte rn 2 artﬁ ga gie The rocs are 120 IeveI and two par rs were ullt
? e re aIter the “resu mnt rock heing a continye rstance 0 2f65 t._These a nders
Issile uartz sericite ok%rartzc orite schist, The were J)orne and colrnu ma mg a

or 36
mr\nera iz on mvarra occurs In this chorhte tota The h de
at Fairview

aun ers were htonﬁ
eins outcropged on t e of 0-5% to facr rtatet low of water t p gn tmem.
annjia mountarn at an elevation of  They were ma 6ft sections, simi rtogt1 0se

summit of Brit

4,208 ft., wrhrn th ree iles of tidewater. Mrnrng use by the opper ompany of Bingnam
the Fai r\vre ore- 0 Was carrre out ngo Utah e e Magazine T0r Nove

S stem of s rrn a eso an gor y-holes an as but are feren? crpsss Honlal are
te rTn %or écrus ed area of g ateria) use wasng %un ers

roug fteen acres pn t e sa le of Brrtannr inside, dimensions of de t 32 m wid
ntain, angd a partia crushrn ang cr U o Lin. by 1211n, dthe uprr ton eac sre

rid S u on
one uch 0 fne SC ap was p ace rr S

rds
arge parfs ofdsevera er evei r]% fh ottom su orte
ter nin Iowgr
ave eco e tarnish e ma e n ectronshg ”?/ strr . ?ace

f)?h)arte coarng. a uantrtres of soot Strips, tred gther wit é
C%%Ietr (ﬁllfllttC?aCckr S(I)E} SOF? Wcaqrsp%l’f SOL‘(P?] Pé have ]hrn apart, [?Igus op enrngso }) Lin, [Pel’

p ? Ln [ men ert Jte to t he hottom of the
Rainfall amounts to an annual average o ut aunher T rs qrr was ound upsatisfactor
100 in., made up almost entirely of heav autumn as the oHenrn were 00§ and from time t

s with 0 enrn s arg%r cross -sectiona

srrr\D rains an dee rnter SIOWS, te time qri
summers eg thrsC%’Pecm‘!tVtFo ruﬁs o%ﬂtam greeara“(e)rne %ﬁ)gséruentlen re apout \ e
FhCEf se%pi rou the crushed zone pTo reveni rap %flaow oP ater, gaf?ﬂesé%
oles aoorciave areas const tute a hlgqrtatef t% aced %etw eacw launder an

aﬂ] hol rn roun arge quantities o SN0 I eset rn% oft e copper ang prevented

acts a a Teservolr aH ensuf a 00d los rameter ere bored Bear e

pe[colatronthrought ecrHshe zone i we nrn En of eac ectronfroma eigh r? in, anove the
0se 0

pvreﬁrprtwateh (t)uﬂ on tﬁg raeﬁg Qﬁ’é on ot e flon p? Ogrpermmdr g eegﬁtoﬁlnnt precrrpH]aete Lirqp(t)ﬁe
at first rea

e water came In contact, It was not aunder and also, to draw off the water Fore
Hzed that t e water contained cop er remgvrnlg1 precipitate, The scra t(Jn was placed
values wort ecoverrnP % 3, for the first t In t ers a ove é ¢ grids and the cement
serious, thought ng ﬁ” to.the matter, with the co%per H h/ settled . as rt was precipitated ;
result that samples of the ming water were taken  an the passed throug
at various points, the assa s in catrn? that t e

Orlt

grrr s s me accumh ][eld ont ¢ scrap tin an

ater contarned apprecrab amounts o lp eventmg the water rom coming Into contac
the form ot cop ﬁ

! copper in h d |
In th mePo f19 4a?|ume%asburltnearthe er atrﬁn or hincers precr Ao

000 Fuf?1 Portal até ¢ site of 3 scra ps%ep] 8 the same eI?Qctcoalhe t%g
éperrments were con db

mp. er t
to detjermrne w etah rp E these Inju ouseffects(at a minimum the scrap
er precipitation cou e made an conomrc was strrred ail
gss, and severa preCIlpltatlon media We[e The launders erecleane about[tevery%wo weeks,
utrIrzed Tests ¢o sin scrap |ron on ndto 0s0t e agswere cut off from”the . sectio
ave a recovery o 45/0 . sgra rr an scra eing cleane the re arnrng water drained o
nplate used ‘together yielde recovery. yremovrngthesprgots The scrap tin was removea,
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and the cement COpgttwlaced in Shﬂa” cars and rtrses%entralthatthe Teunant?oluton erncont%ct

ta 0 drying o tanks, where it was t h the scr ficient length of time. This
stana for ayfgr(fv da s sttre after whr‘cﬁh he H a%comg rsﬁ % aserres of bafffes.
us water w oned off. The resultrn m of the launder has an inclination of
ent copper, stfﬁ d’tammg a out4 0 0ISture, ho the foot and slopes towards a door thFou h
d aced in a s con arnrnclr four 100 each w Ich t ecementcopper IS removed At each sjde
transported rom the mine for shipment to  of the door are placed I,V recesbavrng
th Taco asmI we es a ed oovesrnto hc te oorIs driven
(I 1926, th? irst gear for which recor a][)e a et oorwatertr oft rubber gasket,
¥ar|ab|e smelter returns show that ?[ 0,000 Jrn 1rn In chtroP ?ace Eround the. door-
ar copper were produced, usin 400 ?O? b. of scra onshderabe aific Xhas een ¢ perrenced
% ear's returns we lows : To ;ﬁ ee ing the water from Je out, an errov
expense §f/9813 gross revenue §32 050 ; profrt ?o?onﬁv?/amrgogntﬁriﬁtlos%tﬂlacbgﬁ cessary before this
rds w support the scrap tinplate are
twas found that Jhese I%und]er were rnadeauate made 05 mppma orial troFr)rs 4t

Efo”ec%tndrter }r]vsate he ugrcn errp was 9 forr(i'a‘nt with Wi e and 5? an) having ogenrngseg . sguare.

watertlr/[s declre seurettae g;re”r]ag onsrt eer )Iret?n I un egrrd}sﬁag oS\}I tht?rt?d d]eprrpets?rvﬁrct rntrof dth
ony the wat t Ilg e throug tche aun?t the al rtatro se Ipes, mad ad

an avera ; o{ a0 lons per “hour being t fhe  exten rom ne, 5106 of 10 layndér t0 t e the
ggg there bein gs t0 eac unrt Hoes are rrIIed

%O 0%2 wo rtronaI Ia der h reater  at rntervafJ SIXdEPn staggered s t att e alr

a depth ere const{uc é eg f out c”r eac side and I? hrou ater, he

rrrrnér the trn te wase § Installation for suppyrng alr con&rsts 0T WO unjts
rtatr ower

on, w rmrnate rhecblalnzrlcn gach comprising eveoprn 3450

ect arr rl)troduced belofh/ the rrds% rouéh revolutions, ang eac rI)

a number o IH)r hodseus at r% reeessmre ?re vvater Btotor One unit ma %she alrcrent arr t e geclo g
ger squdargnrérct surface d)fwth P I h runs araIIeI to the

3 nplaté free fro elnng S%eernmrgsgrvee
goratron was % ng emrnent[n g?ant from vvhrth heqead pipes rntroducet
| E a cement co%per ﬁon rnrn§

t
%OE})ESSU %re er, as compared with 35% t In o eratrnﬁ dIhe pIant the gre nant squtroﬁ

50% forth,g Iaundg soEeratrn \(thoutarragrtatron a ow to rup down to the 1,200 1evel from where

This was due Ho t ht el % ept s é)ednsrog grvere to a 12 in, wooden, stave-pin, whic
instead of settling in the launters runs (hWP ountaJn side for 2 istance 0
ecover tog, inereas d, it Jras necessar nearly a mile, lea rngct e water to £ large
clean these two rtyh is decreased and;

the sit an
ttles ouf. ev%ater entersa hottom o t
ge tank, and les are Eace to dreta
two more au dersrdentrc those ustoutr ed. crt This sur e tank is constructe H two
[t was evr enét at ears passed, as compzﬁments % e water can run throu
the cr shed an Yvore ou area rncregse rt one while the other Is erng cleaned. During hi
would be imp ossrW e to co e with t e em of water in e s rrn ound that the® surge
gmcrﬂrtgtron in t e Htrte amounto ace avail- tan sco et Ie su rc|Fntertfromt e water,
erground. e preci rtatron pant rn the anda ot er sett ing tan will be constructed rnt e
ine was o fime lar ee hto'treat all of near uture Wat leaving the sur e tan 3 ewrs
tevvate rt was er th t a surface ant a flume 6 hn in depth rurining te en(? 3
wo '3 gct economy 1n t e operation as well as glaﬂt soé at th e ater max e Introduced into
af equate s? e for ex nsron as Recefs Hy ach |aunder separately, or into launders grouped
emanded. hesre chosenw S to the rrg In serres as desired.
200 Porta s, and a series of twenty he storage of tin ent coppe

ea e and ce r
Eaun ers, dﬁe drrrque\hls(r%ns I(Ef)tft% fttwg contp%rtments %burf in was construct dla[bove the Paunders artt)d

Ceﬁ)n Ué) from eac avera rnlgurrom 1,000 "o g

ther capacit
Was affor ¥

aun ers ever our or five da s sur e tan ere th
J % daea r‘# F er orerqn mater 1
cement
in June, l Y econstructon
wrh

aving Insi g0 door the cement co h) r can
were onstrtice The r]aaerra sed. was cedar rfte g tﬁr erh ist. Thetinplate c%( e thro
\avnld a{ T 0tI ris were el| mrnate as it was found 'nto a small“car which runs_on a trati abovet

rea dily attacke r})t utrh g r%‘h”n n t Ehs”otrr]er\tvtfl h‘éfe %Sealghtralusn eerIn it %Sustltr)tlrtffrmul(ge IVTeretheemterr]rt
gst tIor repair woufd) (hggr ﬂ f(h ry cogper is scrarpe out t%rou h th )% lI oor at

ﬁre urtwrtht e wal B n. cedarp an botfom of the launder into settrnﬁr un ers
avin Igr oves, f in rn butté ether vv ere t e cement coPp an be washied free oI
and_tarred splines, fr rn were driven in ater is drained off through a pumber o
(t)o fo []m the Jornt The X COPement cop er escaorndg sett es rn th e

alls are reinforce 190ts an\g
ey rg httrmbers joined to the sill r% %ts in.a ge settlin t th rouq
ortrs an te [r ints. IS 'f made rigid w r the tails must pass before going 1o
avrn% a Lin. hole through the sill and driyin was

rtre arIs Acrosft e to softhe Igun ers, bra es It was not un[rl the middle f January, 1928
3 F E in are alg one esdrven ina that the entire antwas ready or o%eratron but
E ectr ar dow e 31n. srx Iaun % ere avalla charge

¥ pran s a d?fofdt esrges oft e Iaunders }) e, water turned rn on December 1
itmly.” To ensure maximum recovery of copper, 192 These six launders were unable to treat thé
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vast volume of wateh which attalrrr]rsedjulrSIrt)OOt gltrl)[nsst

e[ ho rowrnp to the heav
f anua}/ Howeve er( operated satis-
TN d‘tt'c”rgd ‘aeeo”t/tyrecoe ery from. the
ater ? Ht rou tem Janua {f when
attery rnto oEer tion, the
Eercentage recover tmaea uig ap an ve]rc
E il R
ecopperc ntentfef rams per lifre
tjo %ﬂram? oerﬂtre [t1s (t)o tagé nkuef)t%%eous
cont nt%hatr IS sgdrPf dlltto jesmﬁnaplantcapagf
gf treatin t}re wgter ef ectrveg under ah con-
\grtlonse N, plaarng th aetes or tréatin g -water
r g em is t

aller. qua tdt éturrﬂg
weather, o gcide |
economic limi etweenhcover and plant ca acws

Scrap tinplate purchased  from ‘canneries
be(n Pou T % rh)ost ts)atrsatory reci rtah %
?ﬁgm 150 to Z\%O c[r)aplso o?mg%art angs ail

A 'rothrerd

A e e

Originall F] launders Wee tr ae as

a? ar%te u ItS the W%lel’ enterrn unele
ent

erng acte upon. by ?scrap ern

to escape as tailings without further treat

was n cessary to vary t ‘ﬁ ntdty of, wat]er

enterrn Iaunder in orde to determine the

proper ea regurs te wrhh a reaspnable recovery,

and twas found that, wrt aquantity of 300 gallons
our, a L

recover. 90 coud ecte
nder these condrtr}hns theO entire pFant cou

MINING METHODS OF
trn of the American Instrtu
Nlrnrrr? aln eta ur rcaI En rne r to
i New_Yor xtmont FgraP W resente
on mrnrnr%] &o S att 0 rerr 0S, c er mrne
of the Andes EH rnrn Wrr
Grenrn ger, mrne erinten ent gr artcu arﬁ
oft IS eno[]mous eposit, of low-grade re whic
un er g coan of the Ahacon CopBer
é % W)eare the Magazine h
ﬁe uary, 1925, Mr. renrnPersmper
lengthy one, an we give a brief outline
1§he otrehrrllosmrn ofthe An es Co eernrn

0. IS in the cenlr ovrnce 0
taca -5 miles astward bé rail from h

é:harrTaraI and 1S at a mean e!levatro(
e ore occurrence een known
or m

At the com

A Bt kel R
ow"étst i e”’R“tyst”sraa qu”erde e ttsth“e‘
syr ?ace were rﬂg rremt)t)r(ve methog 9

after sorting, r uct assa rng around

copper, wa ue a rstance of

ahout 50 mrles t Pue o Hun Stt

ailway. system, ship tof anara
wate[l

trdi and thencg to E r 8
?513 n ram P n ac urur?j) trtZ tB he
mrnrngc aims 0 th # nera de Potrerillos

916 he sodhrse tire interest to the An es

Copper rnrng

53

treat only 6,000 aIIons er hour or only half the
guantrtly necessa sdo errmens ere conducted
onnecting th e unders in serie twos, t rees
r% fours. ¢ data obtane rnlgrcated that,
vrr]ereas two aun ers in erres could treat rnore
F twice as muc as eac operat]ng sing t reg

coud treat SIX rmefs as muc o any
apgrecrabe owerin th e rec ?/
o0r rﬁerr]su reen 0 tar ed f ke (t) elrr}r25 0r(r)voate!trjs
bg Rglse ?hods rh ?Imvvrng taQFe gives
rictars of resul Old Plant, New plant
w .
t\&lonthsrn Oé)eratron 92612 192712 [1)928
it
L 19,439 38422 52,892
Total cost per Ins 8 4 29
b, ofseag ussi™ itl 10l eedd
Scrap used per Ib.
copper 1-80 1-72 1-62
rr ay, 1928, sof t eak mo
%osts for tﬁ’\?se/0 netrhwwaesrep ro I?ows Brﬁa ”5&{9
B g tgg-gg
icrap trnplate : . 1%%% E%
m]ce Ianeous expense . 3,1194 98
Total Cost . $6,343 +46
POTRERILLOS, CHILE
sl g B A
é scbeen forced (u rou t g
E ded sed rgn n(tarres an t e se imen %t
ave heen bro of t

en apg 6}5 a [e H{ty

upwargd movement o e s face
Pea of the i trusroR mg ures abo ert ]gl ile gfrom

orth t? Ht as a maximum wi mile
enera IX Width 1s. g atest near t r%ortheé
limit, and the intru sr avrn a rou

i Bl
ut a consr er bIe Ptd/ fcthe intru Oon rs oe 100
ec nsidered as ore, ern rusion
t te sed ntarres— art esto
ndsa dstone—ti te at a
hom the _horizonta H ore o i8S wrthjrn
glrntrusron generally have the same dip as t

sedimentaries.
The copper is. found in the form of mtallachrte,

azurite, cocite, and chalco rre wr an
fe “HhicoCite and  chaleopyrit
oiner o U e, dommon, cOBper, mineray
5!’/0 rnsrnthetormo o id esanug%S/o in the sul Orye
or orunae the amount r re rs
al the chan rom Xide to su

At mos Ints t ere IS

etween e oxide and su

es an Fu ortr ns o thesu hrdemeePs(ures
orrv the effe ﬁr eaching t rou_[gh secon ar}/
enrichment In su rde minera he zone of
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ec ndw enrichment is generally not more than Accordm to he plan aii(opted an aditwas to b

nveg nown ore. Drivin o

hen the Present owners be e |ntere ed the adit was starte |n May 1917, an(% the tu

in the LProlp campaign o courn Was &)mp ﬁe to t e ion of the first ore %
was Ina an was co tmue or a nu I The enera ayoyt was %o Gonsist

)(e rs, g H f emg put d ow ese ,\/I ln adjt, at eeva IOH 2-17 miles

vr rom (iu }273 t |ntermed|ate aul aeq evel elevatio

el%;roun dsotan well sulte to ?[%or%tlon 10, “)Fsses conp C“”ﬂ ore ms H
by is method, except that cavmg 0 oles inte ate aulage leve ing of sulphi

Fig. l.— Representative Transverse Section, South Sulphide Ore-Body, showing Haulage
Drifts, and Main and Branch Rises.

was common, L%S makmg necessar freg %nt nd .oxide ore ahove mtermedlate haulag% level
ch anﬂes hn size casmﬂ nd reducing P sibl riving. of a second level at a[}%omt to” be Iatg
th of oIes Prior fe ear 1918, exporanr eter ined, in order to serve for o sul e
ts'and rises were driven  ore bejow |Etermeghategaulage eK f |s%nera

Fe)ga“tnogtsalmot %rgf(%%o tT 1S work, together wit a ered to,” wif P dditions
(H ? g opcnang ave seemed adwsag

0

fo een ﬁ

the. churn ing, ,served to prove the geneira es as e from time

B”e'%ﬁrgl‘ddef%%p%etn? \(/)vraesmdeeacs|léree ua[glon earw The undercu caving system (sometimes called
t%e year 1917. “ block cavmg wasga opted (b n}a Ilgr mining
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of waste, This system was first
used In etallrteﬂclIn tat %St trne c nneecrttronofth
n adol ted

nferrous
%(hro Co o In U ah do(taterwas
the InsP tron Consor date P
tion rzona as srnce ge use t cet in
mo ifications, 3/ eva a onso rdate at the
mine, Mraml( opper Co., an ?]th rs
Cre it forproneer ork In_ctonnection wé this
L L e e
ipten e fort ?nsprratron wnsoﬁdateg Co per

o at ns
a)tron by chérrn drrIIrng shovy]ed that at
some ornts th e oxide ore reached tne surace

%%tg}mrngr? rht%tt oenresovr’naeS barirleonn ca{ Ih]g ore- bo
Hwe ca(orn was compara ve ovv and cou

ore and reqmovgrl

remove while rn other Jocalities
the over ur en W % ﬁ to permit P its
removal. Generally the northerly "part of the

Sl s B e g

{/Iéern?en%efa?eg]t%tue tgatorrnernrgrﬁ N’ao usr ecaétr%?tze:e
ecr rpto he m worﬁ t the south of the ore-
as mini c I he started t ere wrthout
vvar ing f r rem waste or oxjde oe s a
att of fact tere were several milljo
rde orern this locality which, while not rrecty
over ulphide ote tg pe mined first, w
t e sur ace outline of t e cave that wou
I mrnrng operations ressed.. It wa
foun thrs oxlide ore ¢ u mined a
tyre recovery, in.time to be out of the
ore the
reorefe anﬁer
or

éy ave ra “rng from the mrnrng
iratron mi rng ore rn the sggth sulphrde
y Wwas_starte
Plc oe 26 ore roductron was tarte

e
répresents a transverse sectron throu
o g- bos\y here mrnrn ¥)vas started, and also
0 as ghle Pr

h Ings gn and a ove tpe n ermegrate
ﬁ ulage leve Ig%vrn Stﬁep gnagrfnt eo'nt oG J 5
Faru ge drrgts are driven a rntervas o 9 tfst

and are tg ned I\Rff from the g therrng drifts

togcaer Penot dayrersm%sce age o C ti;)rgn

rzz ﬂts are sggace rr\om centre
to ce tre ocated above the hatflage
Lifts. Bran rses ar drern at Jnt rvaﬁ f
-3 ft. along tpe grizzly drifts, and the block
eer t? Branc rﬁrg stem meas 21-3
%Xn tﬁl rtrrdercuttrn%rfrﬁ re s atceH %er3 ft.
fevee %ec%q%cek P{st mrned aexote/ndege %tﬁélz
?ross g ore- rom west fo east, a distanc

56 ft. and meaered 29-6 ft. fro Rorth to
E?Ut Experience af emonstrated t |s
ock was somewhat ar er than was advisa

n ﬁreewmele?scure%ut tetan\/qng ) fengehxterg%mngogt %
soot
n anch or drawr off— rjse, thﬁre is

constructed control set tha}/ our chutes.
Branches are driven upwar these chutes

and connec wrth the undercutting level at frxed
Intervals. tE and 2 Ptn1 and sect |on

P g N
st e
aﬁpnrs ma&err as prove muc

moesatrs ctory
nercuttrno is accomelrshed h drrvrng
ort cros rom a %r H un eouttrng rift
ee wor rs to tarte ssct IS
use rder to ro r e room or (I] on
ftee to avohd e ex ense of suR tq
e openran; er or Inary vvrdenr 0
J] 3 oir sscut IS driven rn
a lstanc 4 nfd irom t rs c
CUIAJ ercuttrnghoes9
ercuttrngfa ances ragona acrost blo
in case 0 Boc 1, was started atthewes{ r}x
{n Lan carried across to the eastern side of t
0c It was co pete
ﬁecauset e ore-ho ¥ s at an an le of arbout

507, Jt 1S rc]ecessar |oro no tron the

rizzly cutt1 g o nr rrv
Ee ooéwa e for r(o here rsa

roken sedimentary, crushrng and closing ofgrrzz
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rifts and branch rrse have. caused much trouble contrnua repairin 0ft ers | rzz
?, 3 ft havorb t rs grf%rac%ﬁ Y, recentI |1 !a%g%eregdgfour(rj p:teve feép rgrr]rzzcyusirrtts
§1rrzi Xm” % aveaneeeq rnecawsr C“roun TWe r%%‘ r very ?rttle trouble is causeg Z superrmposegd
nsio tlnt?e B is 7? nd m.Aor wqu htin br%nch rises and control sbs
S Vimestone tharrr on the surface IS aulage drifts are supported by 10 by 10in.

Fig. 4.—Transverse Section on Main and Branch Rise System.

used for thrs purpose and it is placed in cement Douglas fir. Timber sets % Elaced 5ft. centre
de Ineers are also ex{perrmentrq to centre except w cute are constructed
wrt rern or?e oncrete for suppor n% grizzly  Chute sefs rfe Bace t. apart, as 3dr
drifts. S0 3 ystem (usrn? masonry o pan is used for buil 9 hutes the rnsr
ﬂncreteR ,has grove highly sat sfactorwy, Pr ute 15,30 1, timbering 1s ﬁtan a

a houg It 1 expensive, "It IS less so tman t ramrng and cuttrng berng done“on the surFace
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herg a connection | made etn/een haglaﬁ)e thre iece segrpent set is used over the grrzi]lg
drifts, 8in. by 10n. H-beam steel IS use the b sts of the segment set are placed
ca b as the span Is too ng tﬁ germrtt use of % b/er angle an used as bearers for the cri brng
b er where the drouq where ove the grizzl
the ground I exceg jona heavré drn b ﬁ As min d ro re seg toward the south, tt]
stee [-beams are used ao ractical the ﬁottom 0 0 ec mes  progressive
main or tra ﬁr rrses mus be timbered;” as.the rgjher above the h ua eve an rans er rrse
ro onder T ese rrses a! |n timb ere

gTOU % unsta e n the ises, st be
|n crr gJS used . the sectrPn of rise  with reat care, as th E ?SSO only ate WSSIS woul

|s 3f X : rrbbrn\% s]paced skin esu rn cavrng fan closing .of"the rise. Where
to skrr] and F ¢h se |s rofected |t four preces ranc es take "0 arn or transfer rrseé
of an estﬁ 8in Bare to the URP ervr mare t an one rrzz , the sets areprotecte
corne e6n b in, tim For Taste eams o revent cufti

geestee agrn by 4'in, chisel- Rornt ike |s used. obt of thetb/
hese nails &re much better than tHe ord mag are sudpdporte masonr 8 here IS
wrres ike for this Eur ﬁ s they are anneale nger ? crus rn erdcuttrng rr ts
not nsually timb when, driven
[t s, alfo |nec s ar bbranc(h rrsre\s above un dercuttin |s starte gvrn dt rs
the grizzly leve cose so etimes ecessar t at timbers ace
s?gsetse tbsa ulsse i b eernlse?m Ser(brrrt ; trarascee ?rcuntdlenr utt r?nlr undus) hbb t?erten”drrlled0
skin to skrn and p%tected with angqe s(t”e) A bp (b‘ ’

b%rs Asnote(li re, ngZZ{Kee?th

THE TAINTON ELECTROLYTIC ZINC PROCESS

In the Ma azrne for Ap rr(] 11924 zix description Cﬁncentrate omes rnéo the Pl ant on the u%p
was |ven te I'Ph acid electrolytic. process aI ISC a? direct into the or %
Intro ainfon for extr ctin zr c. below, w C 308 ernforced concrete a g
n ot nrneerrn and m”b urna or capacit tons. From th ese 1t s, delivere
Deé rR r gr nton egcr £s roc ss h a rgn eders to a conveyor be]t whrch asses
a the Rlant er cted by the |vaér Mrn ng aon the front of the bins. d 5
Qr treating zinc- earrnsq ores in t ceur lene d tometer through a sFt ofdrsrned afin Is
drslrgt |aaho L ullivan . [Ytrnrn CPI IS cg and-up_an elevator to the eed brnso h
trolled joint b f eBunke Hi g ivap Co, The “five rg st s ar &) standar 8
% h%Hec Mrnrn Co an Itsh ou bementroneg canstruction, 2 %utsr raJneter an rovr

his c |s in .no Wag acss cl te with seven roasting hearths an %n% rying heart
wrt Irvan ead- ine jn.Briti To secure mcreas ggacrt tter . oaftrné]

wne onso ate Mining an trng so ﬁra attention é e crrcu atlr1 n
o o oft egases mthe unace oearg

AIee oes c nnot be cIassed as beeng eatl ge %rrarm ieéarovr ed on
t [ower eart avrn oles drilled’.alon
orm an unusua tof len uce crrcu ar motion 0

ar |cuIar(be fav urable or e tic treatment
Be ey dend to iR
ir for these rms |s
t’ i i

ns U 6 ZAHC Frrrte In. the r ab 'cl%e at Ouna Is0 ﬁasgs 0?]0 t?ts ?t g

re consr erab duantrtres 8 detatrngus sl |ca n rovhde the co%hng alr from the rabble arms
e eac |n%1 geraton n add on they contain  on the ug er ear rab le %rms are alr-
ef r amounts of,_ cobalt,. which 1s one cooled % ear s the arms. and

ro esome of impurities from the ra es’_are maﬁ Iges ¢ erature resistin

stanbbpomt 0

oH tic zinc treat ent. For R/IO' Firin 9 e furn one b leanso
tes reﬁsonsthe nCom roahntem loys afir ol hurners, and. tem eratures are taken on
'egt acid process mentr(j) this r CESs  ea heart gfrecor ing b) mh
£e r urn e croJ EAJ or eac rnP carrre aster gases travel “thfoug a steeI flug of
free acl t eectro SIS IS carrie st%n ar out
ensity of 100 amp ees ersquare 1,00

t, Ibn b 80 treJlPtreat(ef ﬁfﬂb pIate ahnd-

?mtatt?octb”gp these two amouts beMg goout ret s at t ue at
i i g 8 i gr pbelsac BPSiag b

three trmes af reat as the COHSSEOH n frgures ase a that i extensron Wlﬁ bzstgeénu”eé

in or mar% tre zinc ractr desig ne
tis at %a&c about two miles en the érnt capacity 1s increased to 150 tons
sout estbofthet v¥n 0 Io an(d atan eeva- érnc e rb
% ceur dAlene alcine fro the r%asters is drscha ed to a
|ve[ This site ose eca sert was aIread conv thence to .an eeva r. whic
led w|th rarr ad frac S an or ed a con- de |ve s 1T to y screen ur b)es 2 0-mes

wbﬂrcbnt e stbrb]meoual F? bne t Et paqévg 8” o”rb sloath |s r etbsrlng rt%mthe roaste b Ca?crne
ecured, . toge t 250f el assrn through the s ren irectly to W
stac ermits e rs ro ste ase at a rc s P r tor eat erill cross
orn "aboyt, 1,000 ft. a ov the val ottom, an |n S anu acturrn an
gs 800 insurance a arnsts P da d
r

e amage The emarn eto eac c ve orr
the Rlant consists, chie b g %n entrates hr%s a rated cap a |t 8 cacrn
om oef mines Itrs adntrcrlpate t 'rttt aversg g se araoris % to 50% o a?ne ¢
grade of mat rra g [I"be not less than 40% aterr ﬁ |rec y. 10 t errite
d the plant was esrgned on this basis. ns below. That porton whic |s non- magnetrc
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drogs over the end of the belt anﬁ goes to the 900 {ts on the direct- urrﬁnt side. There are
>1( Fro these bins "t alcine s +Oc s.in acrrcurt eac ta rn% 800 n] res
ta enb stem of screw conveyors and elevators esdnc ronous motor Oﬁer t 2,300 vo a
to the erg gbrns ahove the .primary agitators, hrae at4400 va Eac ce contarns 10ca g
here are” thrée bins above edch agitator—one Nhavin asu e areao 4sg. Tt Pn each side
errite, .one oxige, and one for manpanese ore  and Inqg eres in_normal operation.
These bins. are of 10-top capagity and are equ|prp Thect1 es are ofor rnar%commercralaumrnlrér
with_individual feed, the entire’unit b ernd car% ShE%t aving an aluminium conductor bar welded
on Fah anks dial scales so that c[i e We gg Ett UJ)J) ren Currentrs e%rntot etco[rduct
Into t e agrtators can be read directly “by t he ar ?S rB the side of the cell,
p and t g the rs co[ﬁrf ated to provi
he rr rtators tree in number, are a %OP contact, T rs co tructron prove
fr r et nd 6in. deep. Whe %re su erior to the tg rRrevrous used wit
dto a oaf the cntarﬁ ouH o%er bar rr(Yete tdp inium g
Pnu at ea arge to produce 8 tons oﬁ ZInc e capo S sIr e | oved w oden %urdes
r e ce room. In start 9 1 carge WI[Irrch are rxe nt ece] awooe ramru
return ectro previously heated to 6 i§  This frame sfo s the ano es] rxed
um e into, the rtator tank. A char eof errrte ?OSIIIOH an g nrt%s acing romt ecat ode
en r nin, a man ane e added to face. Two anodes are ween eac ca od e”eso

It
xrdrze £ Iron, i theytan to agitate t at the electrode (Spacing may be fea If){
j’or one hour to pernH] ecomp srtron 0 the' zin AN0des are perf oa] 0 e mrt reecr culation
eder of t e %rn rst n starter %t ¢ electro te and decrease the terminal vo tageII

errite. e
and the addgrtron conti ue untr t g Iron is rrn o er tron soFutron rs circulated to

recrprtate as s own es% vu]rt th roc an te ce Isr aTJ under direct

? paper. eore e en the reacr %ce te each L eso utron drops t |rourrr

é) %ni es up fo or Ing. temperature an a con- a I e {0 t e ceRtre of the cell
idera trt of wdter IS evapora stack overflo s at e ch end, so t rou?h a'qd -rubber
ern% rovr e alvvr(s t esteam evolved. ~After FI ? sum elow. From this sump
the arge IS lneu}ra ize P pis drop ed Into lows . t rou e]ner where an anese
a stora am s the rtators droxr g is reco rflow t 58S
and thence rt es t? the urt rte are 0 asora etan nown asa ance tan rch
§IX 0 Bese edch ht. ameter % to kee ecrcurt In ba ance when'a R%
driven by a varia espee motor whic a,ovvsa wrt ra utron From thrs tan
rotationa see o rom fwo t0 erght revolutions ﬁo lution ISrP rY means Antgsel IYR

ard-lead mstro sstem 0 r

rtrr tﬁgtgol tron se gra)tfe ut!r b the (Pa ewlgsﬁ 3 colls and backt the elec roI trc eIIs Thes%?otrog

it wat r,after which_the resi ers repu circulates at a rate suc the entrre V0 ume

te ent tp, a Dorr thickener, m t r sse around th urt once gver

Ic enert g &esrdu (i, F to an Oli er ter an frs the result 0 r]e % osrtron o
oes cally t

ence drier,. which reducri e so ution Hn all cells p ac e same an

g mois éure o o]rntt at ma esrteasyfto handle produ‘ces uniform .con rtron [ electrolysis.

e res| or's rt)men verflow rom the S utron is admitte tot e Icrraurtn atcheg
Dorr thdc}(ener rs ?e as wash ter t#t IS a out %n eyery 24 s T 1S redyces the acl
returne rre U els car?e e washi % ngt the rrcurt rom a out % 1o
Isrc]rlﬁ ez clrﬁ tseS(r)e 0 eteWt tgr rtseun?rrrntorlrjrntan? When\l\thleC aclrsd aes nlosremna Rg prop ereCto(rrt/tsIS

Tﬁe solution from% epB% ?rlter oes Rto th hatch is withdrawn from the crrcurt andp 3
purifjcation s%stem where. co er C mrurn Er to. the acrd sto[ ge tanks., orJes on rnﬂ
copalt are e|i rnatrfed This rs oner mec aérrca ntity of neutral ¥olution i t en
Iagltator 22 1t in ramete an le erf bring the volume of the crrcurt ac to

drng s utron suffrcrent or roduc

a asas rom
crtrrtates these metals. co ete (e] % an repa for ~ market

e purified solu ord rnarr contains r]rnarr the manganese dioxide as produce
mg. gerlrtr? of ca mrum and co pper and esst other scarrress muc as to rt out
th obalt. Aft er& %metas are precip r comm rcra vaue and it st re ore returne to the
the resr ue IS rérmt %/ means 0 centrr aag crrcurt Int e#rresentcase the Jnanganese dioxide
ump rou iver filter- presses havrn Practrca free from lead an excellent con-
rmes each 36 in. square. After filtr ron the drton ? tance, for use as an Oﬁ' 1zer In hatteries.
ﬁ“ ion qrops to] t}w storae tanks known. as One of the most'important of the recent develop-
(h tan tons] Bo ution. ments [n the process has been the production of
so utron rsc c e by the laboratory hg Psradde zinc.  The author recounts thg
tanﬁ eqrnrocé)umpe over o the neutra storage orr hn 0 th Iscov %e A reEearc was institute

oes (o e cfe clreuit. IS e laborator Bunker Hill o gana/ t0
Xftem mrnrmrzes t e danger of getting. imp uig etermrne whet er i mr%X goss‘e [ower

ution into the electrol trc crrcurt here’it wo the discharge potential. of e peroxige
fowert he ora ) the zYnc produce ﬁ posery suquace ygt e ad dr tion tgg h]e anode o? sorEe

LR rrEetreVn el U resed'rgrrsrfec'rrensrguru:rrrtu'jrs's

at

grve trou ern electrolysis. ot er elgment.  That rmRrove ent mi

T e e%trwtrc divigion contains two crrcurts ossr e.in re%ard to preve trng Isinteqr ron of
each of 4 ca acrt¥ Each circuitis SUP Jr arn(! anoe and tarnrnlg a f'”ﬁ
by a motor-generator set giving 8,000 ampefes at deposit and a manganese droxr owerl in lea
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I]an had heen obtag'ned in the ordrnarﬁ/ about 5% of its éormer amoun[ A]fte it became
also ; g § I

he research

k ilere 0ssible to . produce E/ractroa ree z2in¢
many eIements in fact that could pe alloye %re attention was given to the elimination of
wrthl ad mefal. thou trs wor 'f not yet other impurities. ortu aeI the oondrtl a
? pet ﬁ as be n possib % ogmo an o the IiIO gss, on acgount of the hot scilu 10ns
a g % I re resents Jmo %, hews ves to _purifi catron of the solution to a
o rt eterm|na %o tag ny5% an as? to obvratg h ? e result has heen .the pro uctrg
most entire rhsr ron 0 I zmc of so high a. grade t ;t |t re a||red t

urae ¥y rsut t he deposi aevelo ment of ecraq i
inc bout Sne-tenth of WR th J Et Sy | t ag has?he averag raae

S
rop a
resent reviously, and at the same time tﬁ ?ar roduce een consistent
% %on entd)of the ¥nanganese dioxide 1s only a ove [8945%0?0 P 4

PORCUPINE METALLURGY

The Canzédran Mrnrng Journal for November9 Thes Frtat IS handled 26 to 1 dilution Pr
contains a escrr tion Of the new treatment plant over owfng the duplex cIassrfrers and atr]‘ter [
grecte BI uru mrng Porcu ine, Onaro e perl q itation reﬂurrf the q art
ThrsBanth een designe enn elivere theo 8 the Dow 0' mesh

gen for some ers asocrate with t uar}tz Hrom t ver lowe vvrt Omes rrte

B/Iclnt){re Porcupine new plant rs to t ecantatio ant w re the sul e
ased to some extent ont e most reoent cintyre  discharged as a ra ro uct to refgr

returne to thefa“a rs and. rv n furt era rtatron

tt I(\j/I rXre and ConraurJ mrnes the Hta dition to furt rrn g efore finally over-
du are rsse rnated thrOU%h the te owing fro ecantation.

uartz, t |s err As g res to these eotrve rindin ndagrtatron

a
conent tjtan the uart Th, the rich but re fractor irte re%t Ine
easrx verrze tﬁan t e pyrrteq andZ th gog crrcurt ab ut four trmeg aps as the Fow vaﬁue
ine %uarz is more amenahle” to easry ea artz resgnt, whth one |ess
eac ing wrt | e S0 utron t an tlhat in the tube-mill and two ow cassr ers, 't rrngmd
menesgs 9/ roduc

rrte rvet e oret e dif er]en treatment capacrty vvas Increased 50%
&)ﬁ e c araoter of its two chie constrtuents rom. 92% m|

h for tu emrIl fee

eq careful ){‘ as 1 e rgera

has evote ahrmse ?ore{nema\svt It ree 'ears at 60 0 rnv Lue anvglIh ofal mr rn cot
% minus 200 mesh, |” o1n|a rum adopte
red%ce ?szasmoc@gm ,é‘ht ”hthoﬁt FL:S% %g Er und In a%avv crusher. Attt\es rface rt is further
agity ﬁ cuit with a §in, Lealy vi ratrnﬁ scr é e
an rrndpllrooDn?ersh U'Pher)e(eCSSI ?assr?rreer o0 erf ot\?vs rn rlrrr] mlr Sare 'l %trtuted f%ret res ugyt?s edmdar
P ﬁ Cﬁ Ee watc }

to dec arnwsreuce
enn eh % minus 200 m sh tailings drop
I\/Ito was
McIntyre.  One the Tirst o an re U(ied th this bac nv‘yre
Iﬂclnt re was to rscontrnue t evelo ments it WA be easler o un ers an
t re Eresen f stem.
Eractrce att at time, an rearran e the g onraurum ore iS partially crushed under-
ectrong so that the cst ugrtz rfortons
de uced in 4 gyratory and delivered fo two sets 0
rly rolls, the 'secondary roll operatrng In close
the mill ca ut esame time § uttt) % g ﬁ nd th
own two 0 te Ive tu emrfs The three tube E aryrn ? en circult, - It s to & note
ifler rus
umpeq to a Dorr assrfrer Whh ine eno tmg costsw
ase ef eotgd a. concentra&ron of the e]aY]E s egure n

vaII es in .the rake product. oniaurum’s dry-crushin

sulphr

on
I overtlow 70% md%us 200 mesh contarnﬁ ytoward settling the gues on as to 0 ardrg
mesh quartz a d mesh gxrrte due fo t ctron can e carried” profitably in competrtro
Ifference in spe ravrtre p ssed on to grrn rng
?ounter curre o owed Sy vacuurH e eo rse-crushi g equipment _is dlesr
totrgt}reon th e tu em 0 UC > Fetteurgvas ndIe etot%Staoe %Iem”émaI‘s{ tro rea
i el ey (I Bl ngurermt
oF yrite Vnt ecrrourt burIs to about(Irve trmes ﬁte coarse c[r)ushrn %anto erdg E
Ehe ooncentratro th orr inal .ore, Mrc 15 a mentart sh stora tweeng the
If rndroatrog e re Iatrv Peerd 0 etentro ana hle to %geu te their ? Wer-
? quartz a P] rrte In theag crrcurt whic rs one of the governing factors
act, it ound that sOy tevarrorlr err ower COSts.
Dgrr c|assr |ers rake P oducts show ap Pro>i|mart g |n8 rinding | carrred out in two 5 ft. by 16 ft.
3 oub Ing ofthe pyrite content for every classifica- I hialm ers tu enH Is rrect connected wrt
step. 50 [p m ors Each tube-mil oFerates mCOSSB
fier  several changes of a minor character, a cui wrt

orr duplex ca?

1

T
ange was made to’ provide electrve a tatron f t. long,. Classi
i ot ;

?r tny%w is al

c t, ler

0 ﬁ rz anld yrite so that | |n a rttog o selective lvg mes an at a |utHon ote
8r 8 tb% t/ent e erig (tation  An In te%esérn pornt |nt 3 ringing Iauout |?
ema |ts eac rd/ Ifators }he et ee in t]e crus ore Instead o
eeaccor Xmg rom their osrtron etween eedrq rom the crushe ore rf]s rr%e to the
|r t an econd. fhickeners an o t\ueen m] S orus ed ore 1S sluiced from the bins to
ube-mill classifiers and the bow classifiers two class Ifiers. In this way any material crushed
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frnge ou hin the roIIs 0 erflows fronr the classrfrers thlrs thrgkener is carrfrﬁd in a 30 ft. Hardrn%e sand

-passe te tupe dmr IS a oget er it eoxr ized t rovve vacuugn ste

assuring the de-slimed feed to the tu emrllswrth mixed with zmc st from errill feeder,

Its us agdvantages umped by a two-sta g ofurho _centr fugfr
(he classitier o erflow is then elevate ?/ ump to g Merr | pre or t e coJIeotron 0 u

Wiltle san Ptumps toth e first o %wo garrs 0 J udge. The god sudge is refined In a separate

i
ar(t“stﬂel[tarf]t A ”hel |rrns? St(t ese Rarrsédrtlgtsetsaltlee wogDorr duplex dia hraﬁm pumps are used for

over owo Prrmarlygrrn g itan rsohartrtes drawrn the Irme g gfe orr tra
to the bowl cassr Ie rake .disch ﬁ% ckener, hesesr esare to ahn f, g
returns to the se ond arg/ grr \ng upit, . w merf)can vacuum er w ekrett e are wase
el et o bl ok e B
op rated at athr her syee n is standar Dorr ag dlameter B rltje ri
on account of t g s mJ) t0 t(tLe secgndary vacu terwhrc |so
charact rrstPcs of t(he ulp, which are ﬁg % |t% ame make srzle as t?L rprrmar ane.
08 ilution an e coarseness of the ore % nt g secon aer ustepraart g rt 2 sNoagtrlcrr]n wgrslh)drs
: ¢
rth e B S
t]trec eears Iolrr?rrl Thrsﬁowlc%ssrgrer rs?noga ﬁ tjon wrthmawngfr ecrrc)urtwrt t%eoaﬁe%rom

aoetetuemrssot dtsan tesecon% E)
ohaﬁ%e ma& Hnravdr into the ee 5hoxo one |trate from both frltxrs is coIIec in a weak
Bet een éhw t Kerenoernspec ravrtﬁ solution storage tank rtion o this solutron
ecte

T%ZO‘%H CE’iSSI]pgl'rlteTg g%lrc OVUHIIO t?t em[acnte?omuge/%glged al?rgnstepn%sﬁtet t?.l ee?nr ?S %EJ

t
thel mesrh1 thtzt e pyrit must ere u]ce classifiers, for, sluicing, th e( ore nto t
ass, 200 mesh, otherwise 1t is disch arg nt { classifiers ﬁ” as a backwas or ceanmn g
roquct an returne t he ead the mill for ?assrt er rake roduo Anot erporbtro |su u
urther rm in etn dditional a itation. It IS utrng ? cassr ier
ex ecteq t at Wit a s C r]tarn g 4% e] trmess me ewea soluctron magl emry]ed
t) Byrrte conteth In t ou e closéd orro r wrt nreg{rant sou otn In_order o adjust t
proba or more. . , stren% southon efore p re ﬂrtatron
concen atron] IS reache the rte i not ong % mrn U ectr the Conigurum mil 1
ground much finer than th artz, hut is als ?s een tarn ra tr aI entrre 1ssojutiqn
ﬂrtated in cyanide about five times as long as the values eoret % est egrrn n crrourt
artz The attainment of th r #nt eli mﬁtes 8
e selective qudmg and a%rtatrn Ia[y out r(s ?ressr e extraction usua ound ? e way
ﬁ |(§r that all the & u me f an g pant and results. i more ef cient separatrﬁ
ake and in general yse in s In thedrstrrct dbearrn? solytions . rg ?
T g arran ? ent ?one rs rrerent as it fakes lndrn% cire Ers esired to~attain .not forhlz
a Vﬁnta e ct erentlal sett queoharacterrchs ctiv vqrm in R ut alsg see tIve aﬁrtatron of t
8 t omrngras in orger to give each.one t mr eras with which the values g
ePr rin % a] eac Ing which its. assa us associated. It i obvrotés that consideraple
va warrants T e layout o varrousuntf is suc savrn |n rn rhcostrs secure wrt outsacrrfr mg
th ato esrn lowsheet may be very readily made t ron ang that an average gump |spro uce
as Just experrence gained” under’ actual no qu ﬁr extraction Js demand P
Op a con moreFver \rf gre son H[IS co rsen ss |s moe
Ht nus 200 mesh E V&I cIassrtf 1S QVer- read ?t washe tered.” These |atter
fo settle rnaDorrtrayt oenero e extra Hor gnta vant es aret nosmalextent ue to
q% conneeteﬂq ra h) £ in di m?ller 8 uction 0 1grrn ing to a minimum by
. deep e pregnant squtron overrlowing  providing ample class| cation.

CONCENTRATION PROBLEMS IN WESTERN QUEBEC

heDecemberCanadraanr and Metallurgical ~ carrying values in the c| us metals. These
Ei]uTIetrn co %ms a pa er on. tﬁg concentrati 8 # mix uregs o? %ase metal ?Bf lﬁes of copper, zin
Ee 0rgs Of rstrrct Westen Due ec, T

Fnd iron resen Severa g ems 1o Pe met(i
yL {7 Mines D epartment, Ottawa, %st pecray in" their cncenﬁratron into
e mlnln eveo P Hts ln western’ Quebec tabJe” prod ucts e awt or classifies. the
have shown g ores Oh IS rstrrcft to be more ores (n t reg - (1) Milling ares, 32) direct
coRr ex i char ctet than was at ustdexpecte smeltin n 3 co
en % initia |scoveres Were made it was Grou i[ling Ores —
thought t ?t the oreswo imilarin character %rsen(i Syrt is t e “predominatin |Bhrde In
ot Pse 0 tht land % ﬁorcuprne re S this class of, ore the %d occurs in fract res Ih tpe
Deve ogmens ave s]mce shown that aht oueg| guartz and is associated to a lesser extent with t
ores a e Ht ern marrtrrn of t ere rsenopyrrte an p
somewhatsrmrar those within the belt, constrtutmtg b . Ores in |ch yrite rs t redominating
BX far the greater ro ortro are vastY Hre(p srlhl n gori Pr valuable constituent.
ing complex mr es o base-metal su smayaso be classed asaconcentratmg ore.
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suléth H% “o c'ée“ Sm 't'r%i Prrr%hmhadteHeavy on'\/]rltcehseeX e”:Leth%lreV\sm”anBas aIre%dy beer Feom]g

chi
d content sagove : ornta/v ere trs untered In errconcentratronare as f d)[ow
more eco omrcaI to smelt th ﬁ ores rect a e(! The concentratron of the grecr us-metal
roastrn ahn 0 cogcentrate the ¢ pFer and do values with the copB concentrat \rf ere t

es rno rade concentrate Be roas In greatesé monetar retrn oréhese metas will
gn e economic gornt cerve e cases gold and silver are the
rrect smeltr and aconcentr%tr tiorevvrl deg% c (vaues n \Per Is.of secondar rmportar]ce
on the amount of containged values and whet | cases t erec ofte recrou meta) va Ues
these abues are reﬁovere rnt ecoggerconcenﬁrate In the copper conc ntr te so qre%testrrﬂg

3 sRmew ere about 4 (P arge nce to t e net vaue of e ore mine

ortron of the Waite-M ont omerv r% (? g and~a they can a eto re rt with or o the cg P
umber of the Horne ( da ore-bodies are in concentrate epends ? err assoclation with the

varjous constituents of t
ITghI err ] us res carryrng vaIuesrn co 5& concentratrora ofthe cog er- zrnco%esrnt
o re urre or UX”}QE}:HP ses mt ecoE §

marketa eIe copper and zinc products wit
con rtors ore-bodies, rec verre mrnera his has een ou
angue 0 rc IS a oIre wrh I g ont e metal ratros na e
erc ntage ree silica, Chad our tron o rnc a rr n sulp srn e res
re gngr ere I?ascaascsonc Itsracrrérlssoore Orreovnr]rfg aso anLtlhoenstoucro o 0 ea oregba]%[t]os (rr\)r(rjl e end
oI values are recovefe rﬂnt egc hal d)p rite. T e on ver care ul contr ?g eratr | Con rtP S,
onna eo t rs cgsso ore to he smelte orconcen rrndrn QE ens tres con Prng 0 t

%ate on the smelter regurreme ts for PO er{ ents an amounts of rea ens

Ux and eritis more economr al to sell such Iar eed, and man[Y iher factors

an ore as I x or to concentrate It. ect the otatron of J” erals es ecially t g
rouP — oncentratrrh res — ag Jhe dis- se ectrve flotation of admixtures o the “types

semrnaded Itaco rite-riyolite  ore-bodies not pres

require or uxin Shr f ran%rn[% from_a hundred Pounds to
b) Disseminate orgs rn rch i onp lte IS tp ar Ioa ots, of a nutber of t eco cen atrng 0res

pf] mrpatrn su Ide an in W ch Ehrs district have been made to

cnief value oratories of the Dep armento es at ttaw

stin
emr%taso e classed. as a |La
mil{ing ore GrouPn wing to th erH)roxrmrt rex errm nta rg sh dfa rre summargl
tot %melte it may be more econo d 0 concer’-  the results o tarn n t rcuItres encountére
trate t a}u S rnt]o aéa yritic ? concentrate. In their con entratron rs given nere r
Ex mpe%o 5 1S ¢ é f qre_afe the Francoeur Group l& 2s sam % 04'92
Arnttield low- gra e ore odies. pS 5 ? rton
¢) Disseminated eav sudpflrde ores. of 1 80/ 50 640 er o

um
zin contarnr varying proportions of iron suI hides  scale fo atro tesys were made P R rpose. 0
] Xboldp p i tarconf ntration cou?dpﬂepcarrred

suc as the zr cor ies of the Horne, AId rmac, ascertainin
onsistent gt& d recoveries [esu ts
d aDlé%spe)rnlrtneateg res contgrnrng smaLI %moHnts ?a%rnethree 0 e tests are shown in the following
f”epexam 5 Ohr' Archean rh) CIerrcy townsﬁrp Test Weight. _ Assay. ﬂéofva/&ues
a Heav@ su(! h dse ares of copper and iron wrtg Nf'Coﬁrmdnut%te fa % 021 Ariloz 51
gn hOtItten 1) %mr i Lrrr]gcttoo rtr\r’rv Inracoe seur hmas M gﬁ 3 - 4 : 71
g n%gs]sfve pyrr Olite. ore-bogies P ar dj H ? lal '"% 2 % ?% 1]
Horne mine rtrons 0 % suI 2 CO”&F trate 179 2 5&
drrects eritrn% oré-hodies. which ﬁ\( progahy Malr famg 7§§ s 0055 29
%ae off Int concentratrn? ores of this ca% 3 Concentrate 14- 28 %8 } }?8
s gre presents g concent atrnH problem in t m 3ﬁng 8% o o
collection of the gold values into the copper concen- Tar g~ 773 8 88 035 4 % g
da

Kv opper, ,.zing, an c metal values, In Pe se ectrve act ro etween the chalc p rrt ﬂ
whrc re ommatrnd g e.1s yog/rrte The h grrte annot eca ed t0 ar r It wi
Béstan rf ex%nlaé)e of This ass S. 1 Iarge ore- done att eex enseo e 0 éres ACOpeP
odies o ermac mre is class “of ore concenirate cont ming a ouf 1 1 % copper
g% gsents 11 Concentratln em In the sep aratlon containing a large amou 0 rrte a e ﬁ ﬁ
S Wi
8r

trat
(3) Heav sulgmrde or(es of coBger zinc, and irqn o Id hrs ore he treate sta oncentrating ore

py
e_yalues into t Q 0 ssibly three prodyct as far as concentrafion ma be’c

L i e 008 L
gthn gold an 90 ton o? ?t

mrnatrn nd contaipin someval , Wgrte i 3ceér?r)ts pxrjaa? ore

RA?ver sug aas cert in ﬁortrons P (iegd)sam I% E\u 0-37 oz.

ont omerg ore- og g A{ et ore bodjes, per ton ore be cor] ered as a con-
? er-zinc 0re-ho Abana mrne centratrn 0re no frcu be exp rrenced
hrs class, of ore resents severa cancentrat ron m its eatme entration by ' flotatjon
Pro hlems due to unfaVOU{a le metal ratio 0 co'o e vere 87% ? he ?d]m a concent a/tea
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res Table continued from prevrous
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