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SYNOPSIS |

i i brutia, containj
. lagging pole, of Pinus ntaining
Pogtl,ol? ogiipgsgfd, ‘blebs of native copper visible to th;nﬁg?(us~ '
radially d from Roman workings in a Cypriot cop ed

i recovere ] rki
eye, which W22 d with a similar spec; Pper
ni,ine, is described and compare pecimen deScrlbed

here. ‘
e]seWExamination of polished sections re\(eals that each of the lrge
ar blebs consists of a core of native copper commonly (&
small massis of cuprite and distorted tracheids

ions of tracheid walls. The core is more-or-less comp)
gﬂniggl%r; cuprite, and this is bordered by a zone of dig;&fg
tracheids and partly decomposed tracheid walls. Some of .
tracheids of this outer zone are stained, or mﬂlled., by a greey
copper Species, whilst others, both w1thm and outside the o
contain either calcium sulphate or limonite.

Apart from the larger complex blebs .there.are embryonic op
either consisting of one, or more, tracheids with cuprite-veneereg
inner walls, or of slender cuprite lenses, with or without kerngls of
native COpper.

The problem of the genesis of these micro deposits is considered,
and whilst it is tentatively concluded that reduction of cupric ions
by glucose, derived from cellulose, and possibly coniferin, by hydr-
lysis, played a major réle, no unique and complete answer to the
problem is possible because the necessary chemical data are no-
where available.

lenticul -
taining comparatively

Introduction,

In Western Cyprus a number of massive cupriferous pyriti
bodies occur. Some of these are presently being mined, but all of
them were discovered by Roman or pre-Roman prospectors and
were exploited by them. The Roman and pre-Roman miners W
able to work these deposits quite extensively because of the &2
water-table and because they possessed large slave labour forcest-
The immensity of some of the operations is indicated by the_vg,
accumulations of ancient slag in the vicinity of Cyprus Mm'
Corporation Skouriotissa Mine, and by the scale of the early worm
ngs which have, from time to time, been intersected during Wis
operations at Skouriotissa and elsewhere. The present mmmgor
concerned with the recovery of the ore, which, for oné reason

" |
another the Ro, ) I o could 10
extract mans and their predecessors did not,
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i mely well versed in mining methods
The earlytrilrlrllgzﬁn“glcaleh?:}l)r?heyyhad to use extensive_ly differed
and the C‘fof)em that employed by much more recent miners. One
o htrflzetrrecovered is shown in figure 1,
rom an sets consisted of vertical posts each terminated‘ by a
Romdﬁort ‘horn’ between which the cap rested. A laggmg of
long and St 2 in. in diameter, was placed above and alongside the
poles, ?ﬁ:griﬂs énd the spaces between it and thex rock were infilled
Sgttshl?he pole and set trimmings (i.e., twigs and chips).
" Some of this wood, when cut, is seen to contain blebs of native
er, ranging from minute_ specks to ones whose maximum
i s}on is, ¢. 0.25 in. According to Mr. Stuthridge (to whom I am
‘(ﬁg?bl;ed for much of the informatiqn concerning' the.early methoqs
lf mining, and for the copper-bearing wood which is described in
soome detail below) “ most of the copper wood that has been found
occurs as top and side lagging, although the occasional post of a
drift set has turned out to be copper-bearing — probably about one
in every hundred, if that .

The massive cupriferous pyritjc bodies whic i
Jpriot metallogenetic provigce are spatially }LC];i?Cg:éfagl;i
Iglf(;]rit-lgallly — related to pillow lavas. In some instances they occur
e r-fess at the sp1hte/ovqumg rock contact, whilst elsewhere
Y are found largely, or entirely, in the volcanic rock,

lavas, is 4 near-horizonta] ey,
Oncave surface uppermost.

aUIovounj the can y
s oe- i i

Up t M,
per Pillow
fa”glomerates. aVas and  thege are overlain by marls apg

_
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. > ich may be conglomeratic or brecciated,
The p“mé{rﬂ oi,bf’ ;;/};le? muyrcusitc zugul chalcopyrite, the two
consists SSENIEL ycurring as crystals or as colloform bands. At
former SPEC/E B¢ unusually prevalent. The ore generally has been
Apliki. SPh“fle“tcCig;'Lble oxidation and sccondary sulphide enrich-
SUbjCCtafdcloc;lsa:lly ‘much of the chalcopyritc has given way to
H;gllébcitc and minor covellite.
‘ g gozzans are present, and in consequence of the compara-
. W lgimate sulphates form the dominant suitc of minerals
tvely ‘dryt}?e sulpl;idcs. At Skouriotissa, recent removal of‘ the over-
overlymgas a preliminary to opencast mining operations, has
burderled an unusually good opportunity for further examination of
fhrgssgnsulphutes, and Bear (1963, p.53) makes the followmg obsepva-
tions about them :—* Besides the sulphates of copper, iron and z.mc‘,
such as chalcanthite, melanterite, brochantltc and goslarite, various
complex and unstable fcrrous‘and‘ fcr{lc compounds ha\{e formed.
These include romerite, coquimbite, hbrofc.mte, copiapite, natro-
jarosite, alunogen and abundant szomolnqkﬂe. The entire western
end of the sulphide body was weathered in place and changed.to
natrojarosite. Between the natrojarosite and main body of sulphide
is a zone ranging from nearly pure szomolnokite, to various pro-
portions of sulphide and szomolnokite, to sulphide only slightly
oxidised.” (See footnote.)
Within certain of the Roman workings Mélon and Donnay
(1936, pp.164-165) noted voltaite, coquimbite, alunogen, rémerite,
chalcanthite, fibroferrite, halotrichite. and tamarugite. (See footnote.)

That the iron-bearing sulphates are present in vastly greater
amounts than the copper ones is not surprising when it is realised
that the average, essentially sulphide ore, produced from Skouriotissa

assays 2.25 per cent copper. 48.0 per cent sulphu d 43
cent iron (Bear, op. cit., p.53). per ce phur and 43.0 per

The C0pper-Bearing Wood.

The specimen of copper-bearing wood (fig. 2 i
e sy : g. 2). which has been
gr);larrl?u(]gd.m some detail by the writer has been identified by Mrs,
whigh o glsona} Conlmum_cauon) as Pinus brutia. The specimen,
near o epgrtcllon of a lagging pole, has a marked transverse fracture
Nd, due, possibly, to local collapse of the roof of the drift.

. L some of the more unusual species are ag
4[Fe,(SO ) ;’f,'e(')';“’ o Fer Fe, ™ (S0). 12HO.  Coquimbite,
- Fe : .1(50 )2 O ibroferrite, Feo--- SO, OH, 5H,0. Copiapite,
or Na, ' atroj‘ago{'(H)g' nH, 0, where R* includes Fe'. Mg, Al Cu.
0. Voltaite ,s(;[e}i“[(Nahfn"' (80)), (OH) 1. Szomolnokite, FeSO
ALSo,) Ciggy ¢ L ;.trr:.e,‘; (Fe,AD, (S0 ), . 13H,0]. Alunogen,
NaA| 80,), 6I'fi2(3, ofrichite, Fe:Al, (SO, 24H,0. Tamarugite,
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rutia, ShOWing

Fi6. 2. Longitudinally split portion of lagging pole. of Pinus b
specks of native copper (white). All the following figures relate o
g ate

portions of this specimen.

Before removal of material for sections it was c. 7 in. long ang
c. 1.75 in. in diameter. and about a half of it was covered by loggly
attached bark on which there were still some fragments of lichey
The wood, which consists of light golden- and darker-brown anny]
rings, shows no sign of decay and takes a high polish.

Before the writer acquired the specimen it had, for a part of its
length, been sawn longitudinally in order to see if it contained
copper, and on the surface so exposed, which was c. 4.5 in. in length.
43 blebs of native copper occurred which were distinctly visible to
the naked eye. A line bisecting this saw-exposed plane longitudin-
ally would divide it into two halves which differ in that one contains
virtually all the readily visible blebs of copper. In transverse section
all the larger copper blebs are so orientated that their long axes art
aligned along radii (fig. 3). They occur from almost the centre of
the pole to within a quarter of an inch of its outer surface. Ther
is no relationship between the size of a given bleb and its location
and randomly distributed between the larger ones are smaller specks
which are just visible to the naked eye. (Under the microscope il
smaller copper masses are scen.) ‘ !

Chromographic contact prints, using 0.880 ammonia & a
attacking agent and a 1 per cent alcoholic solution of rubeamc}?gat
as a developing reagent, indicate that copper is scattered thro”ghic
the wood but maximum concentration occurs in the half }:Nthat
contains most of the visible copper and which lies beﬂfarte i
ggﬁlzr; “/r\éh;gg 613 ;:ﬁrtly covered with bark and which. Fhereoo céppcf Fi

: ve f e roof of the drift. This dnstrlbuU?nd by Bick
differs significantly from that of similar material examin®
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s

akes it probable that it was a

the writer's was a portion of a

ords that the s ecimen examined by him
Bick (1963 Plzb;\ FLE,Ofro(i;:Ss:‘[;on 051 (in modern times) fromAwhgt
‘mrccmchcs m]‘t li it prop in 4 Roman part of @ copper mine in
pad rcPU“’d]y aees d % R. Emmerson 10 be part of a young cedar
¢y prus. TEWas fou{f] ur}illcfwcs in diameter. Some bark still remans.
(Cedrus ) b 81») than its state of preservation. literally perfect,
Fren more rcmurkd‘: . of copper not only as the usual greenish
s the abundant 1prL;;nsCLecks of bright metal. An X-radiograph has
coloratiof bl,n ?hsf)met'fl)lic copper is concentrated in the outer rings
COzmslzsntt]]itnifocrmlyLlhroughout the depth of the speﬁcimcn

;ll?cfc is little variation in copper fron.1 bark 19 'plth- C .
Bick's specimen and the writer’s differ in the following
Importanl respects :—

i Bick's is of a size that m
vertical member of a set:
lagging pole.

i, The metallic copper in Biek’s specimen is concentrated in
the outer rings and is more-or-less uniformly distributed in
an annular zone : the writer’s specimen, as noted above,
shows a completely different distribution pattern.

iii. The total copper distribution patterns of the two speci-
mens differ significantly.

iv. Biek’s specimen has been identified as cedar whilst the
writer’s is pine.

later,The significance of some of these differences will be discussed

Fig. 3, Tr

ansverse secti .
white) grra s olon of lagging p ;
) arranged in 4 crudelyL ].;gil,:'l Smh(\)r‘;vrllgg blebs of native copper

pu——
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Microscopic Exami
Examination, un
longitudinal and tran

following :—
ferous bleb consists of a core of

Ol natj

Vi

Each large cupri
h. in longitudinal sections, Is see
( , Is seen to contain ¢ e
ch approximately parallel the long Zlfggate e coppe;
S of nej Ong
18hbg
ur.

and voids whi
tracheids, and which are walls of i
C : . tracheids a :
Whlﬂl were not infilled with copper species ng'dlstorted tr
small aggregates of cuprite also occur in the nati andomly diaCheids
native mega] - PeBH

nation of the Wood. (Figs. 4.7 )

der the mi
sverse stla]élt?cr)?qscom‘ of thin 4
s of the wooq nd Poligp
rCVeal Sheg
N th
¢

whic

Fic. 4. Sketch
' of a polished
copper-bearin transverse section . .
massive cupri)tgep(%ic(;gge'n~a“Ve copper co(;i ? l)ra'dIally o
portions of tracheid aining, particularly nea "tlhs surrounded i
Zone 3 consists esscm-wlalls which may or ma r the outer margh
;he less distorted one]sa ly of highly distorted trgcl?eoig beddls;oxrvtegf
pecies (hatched in dia are infilled with a second sanda el
ggf per pod the trachegi:izmg' Zone 4 is normal wg?{i gl;flinnec:f {Jher
omm ) ave Ay :
odate the mineral depositbz?}t iﬁ’i’;egvghat, distorted as if ©
owing.

ess completqu

A Cupl'it ne, o [0)i
€ ZO V. i

invests each m

: a

1s undulating, ss of copper and the contact between t
Fringin

f g the cupri .

trrgg}l,n entary tracheig?t?nzone is one which contains gistorted 2
eids bordering each | a micro-mottled organic matrix. T

arge bleb have been contorted 10 a0




Bearing Wood

> Cypriot Copper-

Fig. 5. Sketches of polished tangential Jongitudinal sections of
comparatively simple copper /cuprite pods.

In the various sections examined cupriferous micro-deposits of
a wide range of complexity occur. Locally the cavity of a single
iracheid is simply smeared with cuprite : elsewhere one, or a few
neighbouring tracheids are partly infilled with cuprite, and within
some or all of the oxide accumulations one or more kernels of native
copper may be present. On other occasions cuprite, with or without
gauvle copper, occupies spaces which appear to have been largely
dzzzlggi?g %ngrlglsthépstll?g ?]part of adjacent tracheids by the

el

e tI)]:d };b t0 ‘zarge complex blebs are to be seen

In the sections examined

] ( , green and more rarely blue miner 1

5 als

tﬁsa&l:g:ll%/hstam or fill some of the tracheids imme)clliately fringing
. These species have not been identified but they are prob-

abl i
by ;Zpgeg and p_oss1bly copper /iron-bearing sulphates.
e yond the sites of obvious copper deposition some of the

eid i . 7
both s are infilled with white calcium sulphate, whilst others

removed from a

h nd near th er deposi 1

I 5 € CoOpp S (el

on species whicl li it ) P 1ts, contain an opaque

Genesis of th,
. e Copper Deposits in the Wood.

i en consider; :
it s necess ing the genesis of the its i
ar : copper deposi
: & quStionybg?ta?srgy }t10 consider the varigfls ch%mitcsainatsl;:g: 0('1‘
x{asnémed by Bick andtthi, tvsll}ltporal ones. Although the specimegs
085 not nec I iter came from undergrou i
e Wood had 1 essarily mean that the copper wasgintrcr;((iiu‘:eo;lggtgi

cen pla i i ;
placed in the mine : it could have accumulated
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Empry
TRacHg,p

Fic. 6. Sketch of a tangential 1 itudi
) ang | longitudinal sectio ;
of which one is part infilled with native gog;élr I;l:;gber of tracheig
cuprite,

when the trees were growing : i i ;
mentions guch a case (the or%ly ogger(?e%o}rgtleecll( '(Op' Elio P-127) brcy
was descrxbgd by Frankforter (1899, pp 44_2%)th;l}terature) gt
itapes that ** while removing an oak trée whiéh rdnkfort; ! 049
imits of the city of Minneapolis, and which h A
gentleman noticed, in cutting up the trunk lca e et
gg tl})]relght cdopper-colqured powder dissemi}latggnf}ll(rigfla?lletl?uantuy
o urwoo . A quantity of this powder was examined snd f(f)aup((;rtes
p Sﬁogegilhc copper. . . . A careful preliminar}’/ examinztio?l
i re c?rtam parts of the tree to be thoroughly impregnated
gt a8 t(% iml? ar copper powder. Some of these granules were %0
arge as ake on @he fo;m of flakes. The larger ones were partly
P g ost(c)zsaf }f;)tf?‘t 1]r11 the irregular pores of the wood ™. Frankforter
that only the oute the microscopical gxamination revealed the fact
of the el T lr annual rings contained an appreciable quantly
flakes of co. eret ];ist six or seven annual rings were so full of these
oo T ear%]g that they could easily be discerned by the nakes
by analysiy » rdrmgs showed only a trace under the microscope and
et T};is nd those nearest the heart were quite free from {1
e s cgpper distribution pattern led the investigator ©
. (ft e tree assimilated excessive quantities Of cop?
yours ot i 1l | (for a reason or reasons unknown) during the last ¥
"0 hl s life and that this was probably the cause o its deat™
weight tca?]u}%h Frankforter’s observations are very i“terestm%t;g

copoet im th e attached to them when considering th¢ ;
e Cypriot wood. Thousands of trees have

genesis
peen

felled 1
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h as those of the Congo and

. -t fields. sucl > L )«
years i MAJOF coppbr[ *ﬁ;lg:nncc of a tree containing v131bl1)e
recent ) et not a single - - slichtest doubt
Zumbid- and )Lrt pas been recorded. There 1 ni)t tth(nj,ksilslgwhhich A
C]annw'lw%pfcthe widespread blogeOChem}:Cd SU?]USU'&I indication
at in VIEW - areas such an .
that In VIe in many copper ¢ o
peen catmed Oélcturrence of marked concentrations Qf cogl;?ﬁr mrjtt?;
of the likely Q, ted rocks would not have gone_unnolxced. ew :
soil and 4S50 tc.. from pines growing virtually on the gossan
has €Ul bramhesﬂflgufbvouni deposit and found not the slightest
outcrop Of the in the wood, nor, on enquiry, could he
visible 1n

ot er i .
v .dllcea;;f;?aggecgpf)panyone ever having seen copper in recent
find 2 smgthe island. The Minneapolis oak may well have been the
“mberr g]f] unrecorded experiments involving, for example, injections
;l;bcj(f;per solutions into the tree. (See footnote.)
One has, therefore, to consider how the native copper, etc.,
could have been deposited in the wood after theilatter had been
placed in the mine, and a first essential is to establish the'natnre of
the underground environment. As a result of vigorous oxidation of
the sulphides during the period of early mining operations the under-
ground temperature may well have been locally in excess of 100° F.,
and the atmosphere would have been humid and charged with
sulphur dioxide. (It is worth remembering that comparatively
recently underground operations were terminated at Skouriotissa
because of the exceedingly high temperatures, the presence of much
sulphur dioxide, and the tendency to spontaneous combustion. There

;’)s?to reason for believing that conditions in the Roman mines were
ctier.

T 1 concentrations avi

IS, | of t e metal in ng abSOI‘bed
aerugmascen > » due to the question from th

S, the « nvasion of € soil
?gntu h Wo s S;Zrdald Or verdigris rot "2? f:]mtglés* Cthr.OSli)lemum
mosaircy sgtll 1934 the m;gﬁ?;cfr with others, from tuz ;le(ige Wells
¢ e u e
Emeralg oo > Which Te of wooden articles decoratgct!e::::}}:

Tunbridge Wa
: re,
mmes, Jan, 21st, 19(6S§§
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The major question as to how the copper and CUprite 4
stobe examined. o elokc
sible modes
11 be subsequ

remain ¢ st
- of cuprite COpPpPer genes;
¢ pos . = S18
~elve3—§ndpwi ently considered : — Presep, thep,
The species in guestion developed from on
copper-bearing sulphides which may have bee O mg,.
from solution 1n 'the wood. or may have beep, WT} depOSm;
possible as colloids — from the overlying ore Idshed e
case the sulphides may be entirely the pro duétsnt ¢ lap..
inorganic reactions — 1 the former case the N of Strigy,
their precipitation by biogenic hydrogen smpﬁi dsslbﬂm &
sy .

L
In

considered.
The cuprite and copper were the products of Ie
aCtior;

11.
involving sulphate solutions and reducing gase
hydrogen sulphide. which were generaé&“ b ,SaOther tha
tion of the timber by bacteria. ¥ decompys.

iii., The minerals in question were the outcome of
inorganic reactions. essentially between sul hato Strict;
took place within the wood. phates, whic:

iv. The copper and cuprite owe their origin essentially
reactions between copper-bearing sulphate solution e
organic reducing agents which were the products of hSw;1 EL
Iysis of one or more of the components of the timber. v

.;n virrually all accounts of the development of cuprite ax
native copper in the oxidized zones of ore-deposits it is postulat:
that these species are derived from copper-bearing sulphides p‘:r-
dcularly chalcocite, which in its turn commonly formed as a re\:j
f’f replacement of pyrite. Thus Park and Mac Diarmid (1964. p.-E-Zf}:
;giif;t _that the following equation may represent the usual mode ¢
2CuS - 8Fe* - 12580,* + 6H.,O +° .0.—

2Cu - Cu.0 - 8Fe** + 12H* + 14S0.%
~ However, not a single speck of any sulphide has been identifie
in any of the sections prepared from the specimen described in 0%
detail above, nor in sections from other specimens from 3 it
'I:)lihl'.;:ber of early workings in Cyprus ; nor has the sodiu® wdf{
lodine reaction (sce Feigl, 1947, p.464) established the presic
sulphide jons in any of the material examined. Although 1t IS
argued that sulphides which had been precipitated iﬂ.tthi.gem :
into 1t

or had been transported in a fin ivi stat
ported in a finely divided ade e b S;f;i |

mmm of the species under review, an
theo;;qs have erased all traces of their former presence'besag-
onsl is based on such nebulous postulates that it Caf{"O‘nd ol

y considered. It also follows therefore, that biogencl: 3
theories of sulphide formation need not be pursue '

!
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ar
Fic. 78, Copper core of complex bed containing distorted
a0d crugheq tracheids ang tracheid waljs ( black).
(Both ﬁgures

are of polisheq tangentia] longitudina] sections.)
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bility that the minerals in question migh; 1.,

the ;gfi&?:sff rf):laction between cliomc: copper, in gSOhﬂ(jigs beey
- gases which were develope by the decompositiqy, oF g
reducltﬂgo% the timber by bacteria is. initially, an attractiye
gvc});;nif s remembered that methane has accumulateq iy S,
workings in mines as 2 result of t?%bre?kdown of timbey o
bacteria, and when the observatlon}? of Douglas and Thom, (19 57¥
are considered. These workers have suggested that j, Certa')
environments native copper may be the product of reaction betw, n
d carbon developed by the oxidation of mEIhaenen

€,

ic sulphate an ) )
1Cr111 Iz)irclccosrde?nctf-: with the following equations :—
CH, + 0. — C + 2H,0

CuSO, + C — Cu + SO, + CO,.

This hypothesis loses its appeal when it is remembered thy the
high concentration of copper in the Cypriot ground-water woy|g
almost certainly create an environment in which the requireg
bacteria could not survive, and the fact that the specimens of timpe
show no obvious signs of decomposition, except in the micro-zones |
immediately surrounding the large copper blebs, further confirm
the view that bacteria did not play a role in the genesis under

review.

The possibility that the cuprite and native copper were the
products of strictly inorganic reactions between sulphates, within
the timber, can only be supported by utterances of despair such as
the following which Bateman (1950, p.271) makes :(—" Cuprite
(Cu.0) and tenorite (CuO), . . . are possibly formed by reactions
between copper sulphate and ferrous and ferric sulphate. Native
copper is also formed, among other ways, by reaction between
cupric and ferric sulphate solutions .

Finally one has to consider the possibility that the specics il;
question may have been formed by reduction within the timber 0
divalent copper ions by organic compounds.

It is well known that certain six-carbon sugars, such a ide.
are capable of reducing certain copper compounds to cuprous oxll,né
Thus, when glucose is boiled with Fehling’s solution (an alkgulo
solution of sodium cupri-tartrate) an orange-red precipitat® ¥ derged
i e AR develops When £ cxcit O F1C

onate is boiled wi g
Unpublished Studies.) e

Glucose may be pre i i
! _ pared by the acid hydrolysis
glfecertalq glucosides. It seems possible, therefore, tha
o Cypriot wood may owe its origin to reaction be e Wou!
be copper-bearing solutions, as the acid-rich sr°“"d'wahich it
e duite capable, under the locally high temperatures *"jilo i
Ve occurred in the mines, of hydrolysing the cellulose,wain hich
Phloem cells of the fimper and also the glucoside conifer

T

S gluCOSey

of cellulos “’,‘ﬂ
t the cupri®e
tween g]u
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.. i appear to be
) The alkaline conditions WOI}]ISC%y gll?;cose may
wood conrau](si'uction of cupric to ;upr(t)uivlhich may have been
or the rec by calcium carbonate wi asoned before
o ovided by he latter bemg secas .
ave been pr a result of t nce of caleium
:jvcg)i)?ited in the Wofodcgls“me_rich streams. The prese
2 ing it in
lacing it

: ium carbonate
/ rts the contention that calci
use ?1) tfe’ in the wood suppo |
sulphate sent. ) ed to native
was originally Pre as to how the cuprite was convert
The question

H emairn . 1

such
necessary f

o ignin in the vicinity
i - tion of lignin in I
opper & acid decomposi ier. i has certainly
;gggts prOduCe?;r}é ctjl;tation : as noted earlier, lignin
()
of the centres

d such centres. )
' decomposed aroun ; ing in certain
been pal'mauyh bor of genesis, though admlttedl'y ];V a}lllzlt\lzggbleen con-
Tgljt]agétgi?s )i]s the only Onfe of ﬁ}ﬁiig r:\i/thulge that necessitates
i lacks weaknesses of suc t the broadly
sidered which lack tion. It therefore elects itself as D
. . ) ; or
its OUt'Of'hagijtreejggvjously the testing of the validity of the theory
'Csofil;aesiaobri: but in practise virtually impossible.
1 s

it i i [ k that this study will have

i s not irrelevant to remar ' ;

b E;gizg’wlltliie if it has simply served to emphasise thaéfr(z{]narrilt(e
agﬁ? little is known with certainty concerning the genesis ¢ p

permission to reproduce

kouriotissa. and to hjg
colleague, My Nicholas,

for Preparing the rémaining photo raphs
and photomicrographs. 5P o
—_—
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Presentations

WE are very grateful to Mr. A. J. Stafford, A.C.S.M. (1916-17 ang
ting to the library a large number of bound

1920-21) for presenting T2
Proceedings of the Institution of Mining & Metallurgy, and other

mining books.

Mr. Stratford was born at Devon Great Consols Mine and was
an old boy of Truro School, and after a year at the School of Mines
served in H.M. Forces, returning to the School in 1920. He started
his career in South Africa at the Crown Mines and later became one
of the senior inspectors of the Rhodesian Mines Department. Other
A.CS.M’s. in the Department with him were Messrs. Mitchley,
James, Wallace and Benham. He is now living in Cornwall.

* * * * *
We are grateful for a very fine model of Morococala Mine
presented anonymously through D. M. Ferguson, A.CSM., 19

L3

Award of Scholarship (o8

WE are pleased to report that Mr. J. C. Davey, A'C'S'Mé;rs o
. has covenanted an annual payment of £5 for sevel Y116 4 e
Ec? grovl sion of a prize in Economic Geology to °° ca

. C. Davey Prize for Economic Geology "
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