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1 i4 T R 0 Dl U C T 1 0 N 

tThe occupation of the nincr is
 

objectionable to noboay. For
 
who,'unless he be naturally 
malevolent or envious, will 
hate the Liam who gains wealth 
.as it were from heavenit 

Gnaeus, Julius -Agricola 
37-93"AjD . Roman General_ 



Greece contains a rather wide variety of minerals. Many
 
of the deposits are too 'small to be of economic importance;
 
sone, nevertheless, are of commercial significance, but must 
be operated efficiently to be economically sound,, Of the 
minerals presently produced some are of strategic, importance 
and there exist, opportunities to increase production in the 
future,
 

The minerals industry in Greece was damaged more severely 
'by war and guerrilla activities than most industries. Occu­
pying troops from Italy and Germany robbed the nines of most
 
of the developed ores which existed at the time of Occupation 
without regard for maintenance of the nine works or equipment 
and left the mines wrecked to the point of complete physical 
impairment. 

The guerrilla activities, which followed the occupation
 
gave further damage to the mines, so that the industry faced
 
excessive 4inancial burdens for re-nuipping and rehabili­
tat ion of the properties,
 

The average output of the Greek mining industry as of 
July 1, 1948, -was 10,000 tons per month, as compared with 
80,000 tons monthly in 1938, 'This low level of production 
was due to the devastation and lack of equipment to increase 
productivity, dhich resulted in high operating costs and 
inability to meet world market prices. 

The first financial aid received by the mincral indus­
try was through the aegis of A2;AG. .During the period from
 
June 1948 throuigh March 1949, AJiG loans were extended to
 
eight mine operators covering the production of six differ­
ent minerals totalling $189,000 equivalent in foreign ex­
change and $254,000* equivalent in local currency.
 

American Aid funds have since played an important ­

role in providing the financial help needed and the techni­
cal-assistance required by the Greek mine operators. From 
April 1949 through JTuae 1951, XOA reconstruction loans were 
extended to nife operators producing seven different miner­
als, and totalled $2,088,134 equivalent in foreign exchange 
and $843,548 equivalent in local drachnae. 

All drachmae dollar equivalents are stated at 

15,000 to $1, the prevailing rate over the 
majority of thF period covttred, 1948-1953, 



Through the medium of the Strategic Mat erials Pzogran
 
of ECA, since taken over by DflA-GSA, seven contracts were
 
entered into with mine operators involving three different
 
strategic minerals, Five of these strategic materials con­
tracts were in the nature of exploration contracts and two 
develo'ment programcontracts, in which the return of the 
loan will be in metals orores0 These contracts involve
 
advances of $952,193 equpivalent in foreign exchange and
 
$1,980,433 equivalent in local dracbmae, In Juno 1953,
 
Df"A-GSA granted an eighth strategic materials loan to the
 
"VMLPA CHROE l;IITZSH amounting to $400,000 -in 'bothforeign 
exchange and drachmae,
 

However, th6 mine destruction was so great and the 
depletion of developed reserves so complete that the re­
sults of> this "aid is only how making itself felt in in­
-creased mineral productions. The index of Mincral Product ton 
in November 1948 was 20-% of pre-war average; in June 1952
 
this index had risen to 60% of pre-var production levels.
 
The full year of -1954 shows a marked increase in production, 
which now exceeds ptewar. 

Greece has been an important sourCe of mineral wealth
 
since ancient times, Alexander the Great (334 B0) is be­
lieved to have 4qipped his armies for -the coarquest of the 
Middle-East countries from placer gold won from the Qallicos 
River in Mfacedonia; 'The third horizon of the Laurium silver­
lead-;zinc mines (pro'ductibn to-date more than 5,000,000 tons 
of high grade ore) is recorded as discovered in 484 BO.
 
Pliney (63 AD) records "the flowing of silver from the
 
smelt ers at- Laurium like water from a fountain," Lead pro­
duced from the gines and smelter at Iaurium furnish the 
present needs of Greece for sheet-lead litharge and red and
 
white lead products, The natural emery of Naxos Island is 
well knownfor its hardness. Pyrite ore from Ermioni- and 
Cassandra mines is reduced to sirlphuric acid at the Piraeus 
acid plant for the important use of processing phosphate
 
rock to super-phosphate fertilizer, extensively used - in 
Greek agricultur. Iron ore and baixite were exported to
 
Germany 'and Italy:r in-appreciable quantities prior to World 
War II, Magnesite, 6hrom-ite, barit e, manganese, hematite, 
nickel bearing iron dre,- attimony and sulphur were ptoduced 
'in commercial iantities in Greece in the past. Of the 
minerals mentioned, only some lea&products, a -part of the 
pyrite, sulphur and a small quantity of battery grade manga­
nese are consumed locally,
 

It was recognized from the beginning of our activities 
in the mining field that to help the industry the Greek 
Governnrcett agencies would have to be reorganized tq adequately 
perform their functions in the fields of mining and geology. 
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Through the efforts of the iEission the Geological Department 
within the Hinistry of Industry jias reorganized under the 
h'inistry of Coordination as the "I1 nstitute for Geological and 
Sub-surface Research" under the or'iginal.direction of Hr. 

Nicolas Liatsikds, and through Technical Assistance Programs
 
of the KMission, foreign specialists were brought to Greece 
to work with the Greek geologists in the field, This organ­
ization, now under the direction of Dr. K. Zachos, is per­
forming an outstanding service t' the mineral industry by
 

mapoing the imoortant mineralized areas of Greece and making 
geological and geophysical studies of spedific mining proper­
ties receiving American aid, as well as supplying geological
 

services to private mine operators, the Greek State and 
itssion engineers.
 

'However, the same statement cannot be said fot the 
Greek. Eining Department; which should be reorganized to 
better serve the mineral industries of Greece, A program
 

of reorganization has been proposed to the Einistry of
 

Industry by the.Mining 3ranch of the Kission, but little
 
headway has been made to date in improving the servies
 
of this organizatien. 

Due-to thG lack of sufficient technical personnel in
 
Greece the mineral? industries are forced to rely on Govern­
-ment agencies for technical help much more so than is the
 
case in.America. Thus the need for go'od geological and
 

mining departments in the Government to provide such.
 

services to the public,
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The following list of minerals and ores have been or 
are now being produced in .Greece in varying qfantities, 
some of which vere strategic materials, as classified for 
United States Stockpiling, 

1, Antinony Ores*
 
2% Barit e
 
3. Bauxite* 
4, Chroite
 
5. Iron Ore
 
6. Nickel Iron Ore* 
7. Manganese Ore* 
8. Magnesite (Raw)
 
9, liagnesite (Dead Burned')
 

10. Magnesite (Calcined)
 
1I Uolybdenite*
 
12. Pyrite Concentrates 
13. Lead Concentrates*­
"14. Zinc Concentrates* ­

15. Santorini Zarth and Pumice 
16 Sulphur
 
17, Ceramic Clays
 
18, Gold (Placer Dredge)
 
19, Silver (By-product bf Lead Smelter)
 

SWlere classified as strategic materials 

Some of these minerals have shown good progress to­
ward reaching at least pre-war production levels, while
 
other are lagging far behind, The attached.table of some 
of the more important producers shox'sthe recovery obtained 
by these min6rals in the past nine years. 1938 production 
is shown in the table as being representative of' the pre-war 
production of these particular mineral products, and by
 
comparison with 1938 production, it is apparent that mining
 
has come a long way, and what has been accomplished. to-date 
is quaitve encouragirg, particularly since the mineral industries 
suffered so greatly by destruction during the occupation and 
guerrilla warfare. Comments dn each individual ore follows 
the table. 

(The production figures are in metric tons and are­
those reported by the iine operators to the Mining 
Branch of the Hission and do not necessarily correspond 
with other compilations. - The export figures are from 
the 't 1onthly Bulletin of .the Special Trade of Greece 
with Foreign Countries" of the National Statistical 
Service of Greece.)
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.P R 0 D U T 0 N, Op' I NH2RA L S 

-

i n_. a1 

Antimony 

jarite 

Bauxite. 

Ohromit& . 

Emery, 

Iron. Ore 

Manginose 

Magnesite'(raw) 

Mdagnesite 0(oai;.) 

Pyrites' --

Lead cone. 

Zinc .one. 

Lead products 

1933 

-

32997 

14-7265 

35661 

7203 

308535 

3065 

56264-

31243 

202238 

-

12658 

69q 

1946 

-

1315 

9062 -

6000 

15000. 

15 

726 

- -

64191 

658 

753 

710 

19 

-

22420 

2640 

9240 

-

217-91 

8115 

58175 

4329 

2684 

1243 

!948 

,-

18706 

44238 

1500 

"12000 

-

-

11605 

238 

14805 

1834 

8712 

2296 

1949 

350 

15603 

48852 

3381 

3600 

-

1150 

25248 

600 

15785 

1675 

6300 

2945 

1950 1951 

2508 3788 

-20799 29399 

.77448 185226 

12631 ?3268 

- -

4:623 49378 

-, 10592 

26256 63859 

9856 20372 

87678 180120 

1629 3935 

6427 9127 

3395- 3290 

1952 

2746 

21679 

348591 

28883 

6000 

136721 

22924 

81591 

26673 

201238 

5554 

9061 

2791 

I2 3.. 1954 * 

'.3991 421. (conc.) 

25459 21997 

330749 .354417 

36759 29038 

8000 ? 

86326 76528 

-1345j. 7669 

106938 76531 

21954 . 26883 

225134 195567 

6460 5644. 

11157 10356 

3505 

837819 98410 130637 112934 125390 253250 582354 894457 879883 805051 

* Inoopicte data 



AbTTIMoUY 

At the present timethere are two antimony mines under
development. The most imortant mine is that of the"Hellen­

ic ining Company"on Chios Island, where this Company is 
engaged in a program of mine development and the instal­
lation of a 50-ton flotation plant and furnace for the pro­
duction of antimony metal. This mine produced for a number 
of years prior to the war. The mine is operating on private 
capital and expected to have its installations completed in. 
19,54, however, the present low price of antimony ores has 
forced cessation of development. The ore produced as-a result 
of the development to-date is being upgraded to 60-65% for 
sale on -the open market. This Company expects to produce 
sufficient quantities of Sb metal, if successful in their
 
reduction process, to care for the local Greek market for 
antimony products. 

The second mine is the "ntoniades Hin' located near 
Lahana, in 1lacedonia. This mine had a small recovery loan 
for minor amounts of eouipment and some operating capital 
for rehabilitating the mine. This property also had a minor
 
showing of febrite tungsten, which was likewise being pro­
spected. A small tonnage of Z5% Sb ore was exported in 1952 
to America,
 

Other former producing mines, not now operating are. 
-locatednear Komotini, idessa and Philadelphia in Macedonia,
 
and were operated superficially by the Germans during the 
occupation. There are also other prospects of merit on the
 
Island of Chios.. 



/ 

BARI TB 

There is only one operating mine in Greece, located 
on, Hilos Island, and owned by the "Silver and Barite Ore 
Mining Company. 1" The mine is an old producer of barite, 
and is operated asan open, pit mine. The ore occurs as 
a flat lying bed, and power shovels are used to strip the 
overbur.en from the" ceposit,. and the barite mined by quarry-. 
ing methods. 

The Coi.pany.has a grinding and sacking plant, and ocean 
wharf facilities-for loading the product on steamers. Oper­
at ions' ceased during the hostilities, but .vere resumed in 
1948, Production has not reached its pre-war level as yet. 

The market for the-grouid barite is largely in the 
Near East for oil drilling-purposes. Production can 'We 
increased here to meet an increase in demand by the instal­
lation of a flotation plant to clean up lower .grade barite 
and present quarry rejects. 

A promising proepect of high grade barite on the Il!and. 
of Hyikonos is presently being investigated by "liagnet Core 
Barium Corporation," Houston? T'exas, ,with the intention to 
develope in coopleration with the Greek owners. 



BAUX ITS
 

There are a number of areas in Greece of relatively
 
large deposeits of bauxite, The most important deposits
 
are those in the neighborhooM of Elens-is, Distomon and
 
i-t, Parnassos . Other large deposits are located near
 
Lamia, Exharchos and on the Ohalkidiki on the mainland,
 
of Greece, and on the Island of Euboea an 9 Anorgos.
 

The principal producer of bauxite is the "lEleusis 
Bauxite ilines, Inc" located at Lleusis and !handra, about 
40 km.' distant and northeast of Athens. This ompany had 
a Strategic-Haterials contract and delivered 456,000 tons 
of bauxite to the United States Government, part of which 
was. used to repay advances made to"Eleusis.) The develop­
ment of this property is completed and production has nor 
reached 25,006 metric tons or more monthly., The property 
is composed of a number of mines located on scattered deposits 
over an area of fifty square kilometers. This Strategic
Materials loan contract was consumated under ECA, but was 
transferred to DiFA-GSA who were delegated to handle former 
EOA-MSA St rat egic Mat erials development. 

The US. Government bauxite from "Eleusist was shipped 
to Germany for processing by the German alumihium companies.
Il]leusisI' also ships bauxite under commercial contracts to 

six aluminium companies located in 1Torway, Switzerland and 
Germany. Production from "fZlkusisll exceeded Z0,000 met.ric 
tons in 1952; in 1954 production was 240,000 metric tons,
 

A second oporating mine is that of "Barlos Bros, Co,0"
 
whose mines are located in the area of Distoinon. Sales in
 
the past to commercial markets have been to VLafarge Co."t
 
in Lngland as refractory bauxite for cement manufacture.
 
This compnay!s holdings include a large number o- deposits
 
of bauxite, some of which are.not~of the soluble type and
 
as such cannot be .nsed for aluminum manufacture.
 

"Barlos'Bros.Go." received a small A AG loan in 1949 for 
-some minor amounts of equipment, which initiated the re­
sumption of operations on a relatively small scaib. The 
normal yearly production has been limited by the demand of
 
this type of bauxite for cement manufacture 6t about 30,000 
metric tons yearly. It Is asserted by "3arlos Bros." that 
many of their deposits contain bauxite suitable for aluminum 
production also. 

The .argest pre-war production of bauxite came from
 
the Ht. Parnassos area of Greece, near Delphi. Here are
 

http:Barlos'Bros.Go


located a number of large deposits many of which can b& 
utilized -for aluminum mahufacture. The largest pre-war 
producers were taken over by the occupying Germans, who 
shipped the bauxite to German plants for reduction, Most. 
of the mines in this area were eventually seouestered by 
the Greek Alien Property fustodian and as yet have not 
been brought back into prodiaction, The,."liopoulos 3ros9 " 
were formerly the largest prodtcers of bauxite for alumi- ­

hum from this area, and, they are now in small production 
from some of their former mines Wehave been' recently 
informed that German interests have regained their holdings 
in this area and will negotiate with "Eleusis. Bauxite Hinesl . 

to perate the property. 

1*'' 
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located anumber 'of large deposits many of which can be 
utilized for aiumi3m manufacture. The largest -pre-war ­

producers were taken over by the oCcupying Germans, who 
shipped the bauxite to German plants for reduction. Nost 
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were formerly the largest producers of bauxite for alumi­
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C H R W0M-E
 

Although at the present there are only two prindipal 
4 companies producing refractory chrome ore,. there are nmer­

ous prospects of merit including former producing mines
 
which have not resumed opcrations, The chrome 'mines were 

some of those hardest hit by the occupation and later by 
guerrilla warfare, Lack of good transportation facilities 
for,marketing the ore is retarding possible increase pro-L 
duction, as well as lack of funds and facilities for pro­
duction, The location of these properties is, of course-, 
limited to the areas of the host peridotite'rock'in which 
the ore occurs.
 

Alexander Apostolides is the largest single operator 
in Greece, amd operates the "Tsangli EineW near Farsala in 

Thessaly and the"Rhodiani line! near Kozani in'Nacedonia, 
Apostolides owns a number of the better chrome prospects 
also, but these are not now operWting; however,, this office 

has not -been successful in obtaining any activity reports 
from Mr, Apostolides. 

The other principal optrator is the "Union Iiniere 
Companyt who own the'flomokos Hine" in Thessaly. This 
Company received a substantial IGOA reconstruction loan 

for the prupose of rehabilitating its .mine and surface plant,
 
and it is expected'that the mine will reach its production
 

goal of 30,000 metric tons yearly, The mine has a production 
record of about 500,000 m. tons in the past,
 

There are a few smaller operators of little importance
 

as yet, but- it is expected that the 'Vavdos Ninell on the 
Chalkidiki will, within a reasonable time, be producing some 

cuantity of refractory grade chromite ore, The operator of 
the "Vavdos Fine,l t Hr Vryonis, is severely handicapped by 

lack of funds to develop this popertyj Some 200,000 m. tons
 

of chromite were shipped before the war from several deposits 
on this property.
 

In the area south of Kozani in Macedonia and not far 
from "lLodiani Kind' of Ap0aetolides there occurs a large 

deposit of low grade'chromite which hao excellent economic 
possibilities if pxoperly finaiced and developea, The mine
 

is kno.m as the IV PA 'Chrome Mine" and is presuntly being 

financed by a UMPAGSA loan for a development Program establish­

ing a concentrating plant to produce a substantial ouantity of 

metallurgical grade chromite concentrate yearly, possibly as 
much as 40,000 tons if the program goes threugh as planned. 

Production is now underway with very satisfactory results. 

-q -' 



IRONT 0RZ
 

Iron ore production befo-rc the war was the largest, 
single production of. ninr-l ores fron Greece. In 1938 
production reached -308,500 n. -tons or tbont one third 
of the whole to.n-&ge of ninern.1products thait year, 

Recovery of iron ninoes have been slow and not until 
1951 was any appreciable oqun.tity of ore produced, pro-. 
duction then being 49,,00 nr. teas, The ycar of 1952 showed 
a paterial improvement in production, reaching 136,700 m. 
tons. 1954, production was 75528ri/t. 

The principal producer of iron ore js the "Chev-lier 
Linge" of the '1ellenic Conpny of Chemical Aroducts and 
Fertilizers," at Cassanra, Chalkidikio This nine received 
a substantial EC reconstruction loan in 19L-9. Its average 
:onthly production is about 7,000 n tons? 

The second largest producer of iron ore now is ht-r. 
hondrodinos who is producing at a rate of about 5000 m.­

tons monthly. 

Another producer of iron ore is the ' t Serifod liine," 
located on the Serifos Island of the Cyclades Group. This, 
mine is now producing at the rate of 3000 mt tons monthly. 
This is reputed to be'the. best grade iron ore in Greece. 

Iron ore deposits are pretty well scattered in Greece. 
The Cyclades Islands of 4ithaos, Serifos, Sifnos contain 
deposits, the most ir.portarn of which is Serifos, Crete 
has a Aunber of dFposit4 which are of econp..ic importance 
and which should be devlope&d Skyros island has iron ore 
deposits also 'which are orcsently being orked on a snall­
scale, There appears to be some real o pportunity to 
develop a nwunber of iron ore nines, none of which will 
bb too large- by Itself, .but the aggregate could copprise 
a material increase in presenit production. 

The plansat -the "Laryna" ir-on-nickel dcvelopnent 
call for thc rcduction of the iron ore recovored by the 
operation to be processed into soft pig or spdnge iron, 
a product vital to the geeds of GrcecG wher, scrap iron has 
been theonly source of raw material for the c:°anufacture 
of reinforcing bars and sirple iron products. 
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LI'A'D & Z I NC C 0 N.C S N T RA T B S
 

-At present time there Are two properties for lead and 
zinc concentrates in Greece,. the "Mediterranean Mines, Inc." 

and the " Societe Francaise des Mines du laurium" (French Laurium) 
both located at Laurinm on the south end -of the Attica Pen­
insula, 

"l.q-editerranean 1ines, TInc,, Ii operating the "Greek Lanriue' 
property, received an ECA reconstruction loan whibh was, later 
liquidated thryugh a Strategic .aterials Development Program 
advance-against-production loan, The operation was forced to
 

close down. the first of -March1953 due to the low lead and 
zinc prices, The Q~Cmpany has a 250-ton.capacity selective 
flotation metallurgical tlant and'operated scattered mines.of
 
the "Greek Laurium Company.r The ore was truked to the
 
central mill at Laurium and there the lead,l zinc and pyrite
 
minerals were senarated into three concentrates, The lead 
and zinc concentrates were marketed' in Rur6ne and te pyrite 
concentrate. sold locally for the manufact-are of sulphuric 
acid*- Pending loan settlement the mill and mAne are being 
leased to the rlellenic Company of Chemical Products end 
Fertilizers," who are concentrating -local and ore shipped, 
from their Cassandra properties in Chalkidiki. 

The itFrench Lauriun Company" has its own selective flo-­
tation plant for the treatment of the sulphuric ores and 
tailings from aia old gravity concentration plant. It also
 

has its own lead smelter in Laurium for, the reduction of 
the lead concentrates and lead carbonate ores to metallic
 

lead and oxides \rhich the Company -sells in the local Greek 
market. 'The zinc concetrate.prduced in its selective 
flotation plant is exparted to France for refining 'to zinc 
metal there0 The Company 'also produces silver and arsenic 

acid as a by-product of its smelting dperations, 

The "tCassandra MinOe! of tHellenic Company of Chemical 
Pro ducts and Fertilizers'? received an EGA reconstruction 
loan in 1949-1950 fiscal and completed the installation of 

a selective flotation plant for the treatment of complex 
lead-zinc sulphide ores, Thus the production of lead and
 
zinc concentrates is materially augmented. 

Another project ot -whichT_DNA-GSA had an Exploration 

contract for strategic materi-als is the lead-zinc deposits
 

on the Island of Santorini (Thira), Here the itediterranean
 

Mines Co," carried out a prospecting program and some complex
 

sulphide ores of lead Pad zinc have been found, However,
 

http:mines.of


it is considered that these ores are not of cormercial value 
an.- the loan has been written off, 

Another good rrosrect is that occuring on the Island of
Chios and also some in'ications of good orc on the Island
 

of Semothr ci. These re5ire .considerably more irork before 
any definite statements can be made as to their connercial 
ve,,nx e.o 

In any case, the opportunities for increased production 
of'leAd and zinc concentrates in Greece are believed to be 
exceilent. The Laurium district preseats excellent geolo­
gical o ortnnities in the -velopnont, particularly of the 
lower ore horizon (3rd Contact Ores,) and to a certain extent 
in the undevelopee uper ore horizons wbere Xarge areas re..-an 
to be prospe-cted, Investigations considering the nossibilities 
of treating gravity concentration tailings bf the oldpr"Greek 
Lcurium" operation by flo'tation fot the recovery of lead values 
are also undcrwaj, Large toha.ges of thise tailingd have been 
stockpiled in the past. When and if nrices warrant, these 
opportunities shou d be thoroughly sturi1ed. 



MAGN E S I TE 0RL
 

at the present time..there are twelve producers of 
raw mnnesite ore, some Gf which -arc of very minor im­
portance and are apparently just getting under way. The 
important producers of raw mnignesite pre are the t-nglo-
Greece bagnesite Co,,' the "Financial Corporation of Greece" 
(Scalistiri), the 11Vavdos line of .Vryonis,i The "Leabrinidis -

Nine" and the 1.4poptolides Mine," T'hese mines account for 
about 82% of the present rawv nagnesite ore production. 

Production of raw.magnesite far the year 1954 was
 
about.- 76531 m../ tons, 1938'production of raw magnesite
 
was 56,264 m, tols, This increase in present production is
 
gratifying.
 

A lot of the, increase in the productive capacijy ana re­
habilitatiom of the magnesite mines is due'to the financial 
support of EOn loans. The&"Vavdos," ". kyls," ItLmbrinidis," 
lipostolidis," and*"Gabrielidio" mines, all received loans, 

and largely through such help are these mines able to now 
reach their present production rates,
 

The major pqrtion of the raw haghesite ore is used 
locally at the producing-mines for the manufacture of 
calcined pagnesite, which has a better market than the 
raw magnesite. The best market for the magnesite mines 
of -ree6e.would be that of dead-burned ragnesite rcfrpcto­
ry, but so far n-ne-of the mines are yet in position to 
produce this product Since the war. Prior to the war a 
number of mihes were equippcd for such production, -but 
their rotary kilns and facilities were destroyed and have not 
been replaced0 One of the kC.4 reconstruction loans made to the 
' t Vavdos Mine" included facilities for the manufacture of dead­
'burned magnesite. Both the "_4nglo-Greek Co." and the WFinanciel 
Gorporation of Greece" are plainning to rehabilitate former 
facilities for dead-burned, Uufortunately, Vryonis did not 
accept ani-offer made by "Basic Refractories" of Cleveland, 
-Ohio to coopor4te in the 'cempletion of the rehabilitation of 
his mine and has now been declared bankrupt with a receiver 
appo int ed. 

'The "anglo..Greek Magnesite Go. and "Labriridis Miine" 
are the largest producers of calcined nagnesite, followed by 

tthe IFinanciq$ Corporation of Greece.1 These three nines 
prodice.pr-ctically all the present calcined pagnesi4, 

:L3­



MANG N SE ORE 

Prior to the Gar Greece produced some uatity of 
battery grade p,-nganese o-re; but since the war only law
 
grade ore has been produced, which carries a high percentage 
of silica Zind ,mich is orl adaptable for a limi-ted market, 

The present production of manganese ores cones fro 
two main sources, the"Cassandra MinesW on the Ohalkidili 
of the 'Hellenic Oompany of Chen-ice! products an&d Ferti­
lizers?' and the "0Granit is KineW r+ear Drama, Macedonia, 
operated by I-r. D. Scalistiri. 

The "Hellenic Company"l at Cassandra and the 1 Sinanis 
Minel on the'Pelononnesus were grated E04 reconstruction 
loansi The balance of tho' present producing nines were 
granted aid through the Strategic aterials 3mplorat ion 
contracts toward opening up the best appeariig prospects. 
Unfortunately, to date thI ore which was found was too 
high in silica conteit to be returned to the United States 
Stockpile in repayment of the funds- adv.nced for exploration. 

AS a result of the effort to secure mangenese ore 
through the Strategic liaterials Program, Mining Branch 
engineers exam-..ined a large mnwber of nangpnese prospects 
in an effort to determine possibilities of production. 
With- one or two exceptions all the prospects are spotty 
and the ore deposits silicious and snall in ouatity. 

The major producer of- battery grade manganese in the 
pasthas becathe ItGraitis Hine," which operated auring the 
Turkish occupatioaof Macedonia, This nme is reputed to 
have had a large production 'f high grade manganese during 
that period, A Strategic liaterials Byploration contract 
was entered into with Mr. Scaliptiri on this mine and the 
mine opened again as p result, The high grade pyrolusite 
ore was found to have been largely mined out to the depth 
of the exploration tunnel and the exploration will have 
to be carried out on a lower hQrizon than the present tunnel, 
Developenmcts are now underway whereby a gravity concentration 
plant reduces the percentage of silica and increases the 
.anganese content of the run-of-=ine ore, Slightly more 
than an average of 1000 :t.tons monthly is being produced here. 

The 'TartanaO and tiKarpousloukl properties occuring near" 
Zato evrokani in Northern Macedonia and near the Bulgarian 
border also have indications of deve1oping some _antities 
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of manganese ore Trom which nay be sorted some high grade 
ore. ' These properties -re being operated 'by kr. Scalistiri 
and are nov only in the early st ges of development. ltKar­
ponzloukL is now producing a small tonnge monthly -and is 
expected that IrTartanafla may soon start a sma-all blt regular 
product ion, 
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Fickel-iron ores occur in the Lokris District of 
Central Geebe -nich 'were extehsivcly mine prior to the 
whr for reduction in Germny, The "Larynna kine1 is-re­
ported to have producEd sonen12,O0 n tons of 4.90%&Ni 
content beiween the years 1929 anC 1935 inclusive, and 
frot 1936 to July 1941, sone 243,000 n tons of ore 
assaying 2.5% iFi
 

The tLarygia Hine" is.now the property,of the Greek­
,State who have recently leased the mine to the 1H3&llenic 
Conpany of Chemical Products -and Fertilizers' for 36 years., 
This Company. is in the process of.installiig the ,rKrupp-
Renn Process" of fire metallurgy to prcduce -a bi-Fe pellet, 
and expects to treat ore as low gra'e as 1.5S Iii content. 
The first phase of this development is expected to be in 
operation by December 1955, Yearly proCuction is -estimated 
at 54,000 n/tons of iroh-nickel pellets running 6-.8% Ti, 
The second phase for treati5ng iron ore ind producing -soft
 

, pig is expoectee to be conplte12 in 1958.
 

Ocher nickel-iron deposits occur on the Islands of
 
Thuboea and Skyros. These have not been prospected suf­
ficiently to determine econemic possibilities "as yet,
 

Some nickel-copper deposits occur in Greec, near
 
Voles, . TheILinogardi.'Yind'was mined prior to the war
 
as a nickel bearing copper ore, 4nd had extensive mine
 
workings, now caved an-i flooded. This mine presents
 
another econonic possibility for the future.
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PY R I T 0C 0 NC WT R T B S 

l-rite concentrate prodiction cones principally fron 
the "Nladez: Lackos "line"at Cassandra, Chalkidiki, owned and 
operated by the "Hellenic Conp-,y of Chel.ticl Prdducts and 
fertilizers," This sane conp-Rny operates -- other pyrite nine 
at Herm.-ioni in the Pelopon esus. Production of concentrates 
was approximrately 200,000 m. tons for'1952, an inprove1 ,eit 
over the 1951 rate of production, 1954 production was 195567 m./t. 

This oipany has now conrlered the develonment of its 
pyrit'e concentration plant, which was -saepossible Through 

Marshall Plan constrution loans. Tho production of con­
centraves now reache" 30,000 n. tons nonthly, or abot doutle 
the previous capacity. 

With the apparent sulphur shortage in Suror.e, the rroL' 
duct ion of pyrite assumes coasiderable inportance t6w-rd 
alleviating this condition. Greek pyrite concentrates -re 
shipped to Gernny, Belgiu., austria, Holland, Switzerland, 
Italy -and Snglnnd 
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Z I\ N OCA R 3 0 Y TS ORE
 

Large tonnages of zinc carbonate ores occur on the 
Island of Thassos Ahich were worked prior to the war by 
Calcining to zinc oxides. A number of other islands con­
tain deposits also and the Laurium nines, have zones of 
zinc carbonate ores. The difficulty tonard production 
is that the ores are too low'grade to stand the cost of 
shipr.ent to'zinc recovery plants in Furope. Only snall 
quantities can be sorted by hand closely enough to- allow 
for shipraent to treatment plants, 

These ores, with Lauriurm slie and s-nC tails and 
old smelter slags, would present an opportunity for possi­
ble treat~:ent in a 11aelz Plant, If such a plant can be 
eventually established in Greece, then a large ouantity 
of zinc night be proeuced, as well as a large recovery of 
lea4 which is associted with thcse ores and resi~ues. 
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G 0 L D i.:I1 7 1 1 G 

The ",;erthern Greece Gold 'ines Conpany" have a large 
gold mine concession in ,Ha1cedonia and Thraco, and prior to 
the war, hat a gold dredge installed on the Gallicos River 
located 11 km. south of Kilkis, This Company received an 

C reconstraction loan for rehapilitating the dredging
 
-
operation, and -contracted with tuba Constructive Cozpam of 

San Francisco to re-Cesiim and modernize the dret<Ie and fo 
supervizing its operation, The dredge is noi- in opration 
handling 6000 cu, yds4 of ;ravcls which avcrace 23d per yd,, 
Recoverjis paTh at the Corp~ny' s offices in Kilkis and 
sold bricks are delivered to the lational Bank of Greece 
at $35 per once. 

S FiT o R I iR T H & P U hI C T 

Large deposits of lower ; ra-e puniee (Santorini Earth) 
an- high grad'e pum:ice'occur on the Island of Santorini 
(Thira) which are being exploited by a nmtaber of operators. 

The Hephestos Conpany' received a small .-- G loan for 
aiinq in rehabilitation of its couipment in 1949, The 
market for Santorini Earth lies.larzely in the Near East, 
but recently sons real interest has been taken in 4meric4 
for the pniaice production fram Santorini. 

SULPHUR 

Sulphur was nine' and refined on the Islanu. of MKilos 
prior to the war in small arounts for the local Greek con­
sur.ption, This property has been assiste -to reswze oper­
ations again thro-cb finaacia aid advanced by the Greek 
iiricultural Bank. The sulphur here occurs in volcanic ash 
deposits which are of considerabe extent, b-t the sulphur 
content appears to be fairly low grade. The sulphur was 
mined by room an . pillar nethok's in the past,, and crude re­

,fining processes were employeA. The nine is now producing 
approximately 250 tons per month and has -elivered to the 
Aigriculural Bank for sale to faxners sone 3000 tons over the 
past two yrarg, 
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Sulphur occurs also- on the Island .of Iissyros in the 
form of fnmaroles in volcanic ash. The deposit has not 
been mined in the past and' presents an op -ortunity for 
open pit type of nining. How good the sulphur content 
here might be has hever been determined. 

By more moderns mining methods and metAllurgy some­
thing should be done toward producing at least some of 

'Greece's demand for sulphur from these deposits. 

CGERA I G CL AY S 

Some tonnage of ceramic clays is being produced in 
Greece from some.of the islands, particularly ilos Island, 
tow,,ard satisfying the local demand for pottery and china 
ware. 

ASBESTOS -

Greece has a number of bocurrenges of chrysotite' and 
tremolite along serpentine liestone contacts. "Ke-necott 
Copper" is presently in the field investigatig a good 
showing and will drill for depth with the view toward 
development. 
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0IL DEVELOP TENT
 

The discovery of petroleum in commercial quantities 
has long been contemplated as a possibility, 0il seepage 
has been observed for centuries on'the Island of Zakynthos 
off the northwest coast of the Peloponnesus; in North-Bastern 
Macedonia oil seepage is reported from a shallow well drill­

ed, some years ago, Recent geological reconnaissance by 
experienced oil geologists working through the Pijssion 
sponsored 'Greek Institute of Geology and Sub-surface Re­
search 11conclude that promising oil structures are possible
 
and recommend further studies under modern oil prospecting 
techniques. 

The seepage of Zakynthos Island was observed by the­
team of Geologists from the USGS working in Greece in 1949 
and the bccurtence wad sampled, Their' conClusion indicated 
that no extensive development' was justif ied as the oil was 
a heavy, dense black oil unsuitable for other than road 
surfacing or black top paving. However, Nr. Nartin Lerman, 
President of "International Enterprises,'Inco' of St. Louis, 
Mo., informs us that his company will drill this area and
 
drilling equipment is reported enroute to the site. 

The possibilities in North-East Facedonia are planned 
to be exploited by a reek company who, in a working agree­
ment with a German drilling firm, contemplate drilling the 
property on a: cooperative basis,
 

A concession for the rights to explore for oil, out­
side of the two areas mentioned above, is held for all 
Greece by William Hellis, a wealthy Greek-American whoI s 
father, prior to the war drilled several dry wells in the
 
Peloponnesus, He is presently drilling south of Pyrgos
 
on the west coast of the Peloponnesus where his geologists
 
have indicated a small but quite likely oil Occurrence. 
Two of his wells were lost &ue to earthquake tremors in 
the area and negotiating extension of his prospecting 
permit with Government held up drilling, but, we under­
stand, operations are now underway again. 

This significance of oll discovery on a commercial 
basis in Greece cannot be overemphasized..
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Immediate future plans for promoting a sound minerals 
industry in Greece should include continuing revision of 
the Mining Laws to force sincere efforts on the part of
 
concessionaires to develnpe their holdings, Definite 
legislation by Parliament would be a step in the right 
direct ion. 

The reorganization of the Department of Hines within 
the hinistry ef .Industry so that a useful and practical 
service may be rendered to the minerals industry is also 
essential 4 Toward this ead the following recommendation 
has been made,
 

That there be established a Bureau of Mines 
whose purpose shall be to promote exploitation 
and production of the mineral wealth of the 
country through the advancement of mining,
metallurgy and mineral technology; aid in 
the conservation of miheral resources; pro­
mote safety in the mineral industries and 
conduct investigation on the mining, prepa­
ration and utilization of minerals. By de-.
 
veloping and introducing safe practices and
 
improvements in mining and in the use of
 
mineral substances, the 3areaa pf Hines
 
shall seek to promote the progress of the
 
industry through scientific, technical and
 
economic studies in laboratory, office and field. 

The Bureau o4 Hines shall consist of a national 
headquarters in Athens, within the inistry of 
IXdstry, with several ef ices outside Athens 
to carry forward field work. The.natlonal head­
quarters office, with a director in charge, shall 
be composedcf five principal divisions; Administra­
tion; Health and Safety; ruels and 3xplosives; 
Mining and Kietallurgy;- Economics and Statistics. 
The field offices shall carry forward the work 
in their respective areas under these divisions 
as service to the industry requires, 

An outline of the functions of each of the five divisions 
has been" submitted and it is hopes that eventually the re­
organization may be made effective, The one major block to 
satisfaotory progress in all such rfvisions is the lack of 
skilled-administrators and experienced, conscientious men to 
fill key positions. 

- 22 ­



PA-RT 

L I G N I T D L 0 4im N 

I )f 



Unfotunately, our initial efforts in appraising the. 
lignite -potential of Greece were limited becanse of guer­
,rilla activities, still ouite intense outside The immediate 
Attica area, Actual property investigations weret therefore, 
confined to the southern portion of the Island of BThboea, 
the Oropos, Rafina and Negara .districts. 

In February 1949, TOA/V engaged the services, through 
a Technical Assistance project, of IVr. Albert L. To enges,.
 
Principal Coal Vining Engineer, Fuels and Eicplosives Di­
vision, 3ureau of Lines, ,Pittsburgh, Pa., and lessrs
 
W.G. Pierce and £C.2 Denson, Geologists, United States 
Geological Survey. Their assignment was for a period of 
90 days, and their objective was to jevaluate lignite proper­
ties, available to examination, as to commeteial possibili­
ties. The.primary goal being to determine a property or 
properties capable of supplying the lignite reaired to
 
fire an 80,000 ZJ therinozeleetric plant, During thie period
 
February 18 to Kay 17, 1949, hine'lignite bearing areas
 
were examined and reports snbmitted. *
 

These reports suggested that immediate attention
 
should -Ve given the lignite areas of Kini and Atliveri, as
 
'they appeared to be the only areas indicating reserves of
 
sufficient quantity to meet thermal plant reairements. 

t. drilling program was initiated-through Teconical 
assistance Project Agreenent T,158, to diamond core drill Kimi 
and Ativ~ri. A drilling agreement was entered into with
 
XBASOO, wbho had trained Greek crews and American diamond 
drillers available from their hydro-electric dam drill sites, 
The first hole was started on September 1, 1949,, and camps 
were established to house the american. perspnnel at both 
XlMi and A-iveri, 

Report on the Lignite Deposits of Attica and Euboea, 

and Nfotes on Deposits at Velika, Koroni and Ptolemaisq, 
Greece, By T.G, Pierce and D.enon 

Investigation of Lignite in Greece: and the Possibilities 
of Development of the Umi and AJlveri Area on the Island 
of Thboea. By Albert Toenges. 
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Thirteen holes were drilled at Kimi, and seventy-one 
drilled at Aliveri.. The results at Kimi aid not indicate 
mineable lignite reserves to the extent desired for a 
large scale operation, while at Aliveri, drillings indi­
cated reserves in excess of those anticipated. Drilling 
was stopped at Kimi and all drill rigs were concentrated 
at ,liveri. It became ouite evident that Aliveri reserves 
were sufficient to supply the thermo plant without pro­
duction from any other source and plans were reiised to 
suit this new concept, The Public Power Corporation changed 
its plans for a thermo plant on the, mainland and erected a 
plant at' the sea port of Aliveri. Well over a million 
dollars i4 barge equfipent was thus saved and the yearly 
maintenance cost of dock loading and unloading eouipment 
eliminated, 

When it became evident that Kimi and Aiiveri were the 
logial lignite sources for th6 Chalkis. thermo plant, ne­
gotiations were carried on to engage a mining engineering 
firm to make a comprehensive study of the properties and-sub­
nit a report on the technical and economic aspects of' de­
velopraent. The firm engaged was PIFP& I iNAG-"YT, Inc. of 
Scranton, Pa. Their "tlterim Report" was submitted Hay 19, 
1950 and their "Pre-Project Report" submitted July 15, 1950, 
This report .confirmed the ability of the .ali-veri property 
to supply the thdrmo plant alone, and a contract was fiegoti­
ated'between Pierce ahd the Greek State to engineer, develope 
and manage the property through to complete operatida, pro­
ducing 700,000 tons per year. The development and construct­
ion work was completed December lst, 1953, but Pierce continued 
as operational maiagers to Niay 20, 1954, at which time the 
operation was 'formally handed over to the Lignite Division of 
the Greek Public Power Corporatione However, at our suggestion, 
the IPC- retained Pierce' s mine manager and mine foreman for an 
additional twenty four months to advise and guide the Greek 
,operational personnel, The millidaAth tqa of' lignite was de­
livered to the cleaning plant on June 15, 1955, and the mine 
is'nore than able to supply the thermc plant needs. 

During the period that this major activity at Aliveri 
was crystallizing, many other -areas were being investigated , 

and an overall program for the development-of lignite gener­
ally was being fori.mxlatedt Reports were studied; on the 
ground investigations were -carried out; many interviews'and 
eonferences were held with Greek State officials and Greek 
lignite men. As-the ;uerxlla war was gradually brought 
under control, new areas were open to investigation, and 
finally in October 1949, we nade our initial visit to the 
Ptolemais area, These studies aand investigation, together 
with the four year progranx as originally set forth by the
 
Kissio t s Industry Division, outlining lignite development 
abjectives, plus the 'na.' loan applications received and 



investigated, forhe6 a bssis for-setting up-objective targets.
 
Contemplated industrial installations to be powered by ligr:ite 
were listed,, and the required tonnage estimates noted. Lo­
cations of these contdmplated industrial sites .wereplotted 
on the Greek map, and known lignite deposits contiguous to these 
sites were spotted. 'his schematic planning developed a program 
of investigation into seven lignite areas by the 6eological 
Section of the -inistry of Coordination augmented by foreign 
specialists under a Technical 4ssistance Project, Thd results 
6f-.this geological reconnaissance were rather discouraging as 
the areas ±nvestigated 'did not appeai to-have reserves of- com­
mercial significance The only areas,. other thanmAaliveri,­
which dppeared of prima'ry importance were Serres,-..Kimi (re­
ported on by Pierce) and, of course, Ptolemais* 

Ptolemais had alwa2s been considered by this Branch 
as the potential fuel bin of Greece. The German Professor 
Kegel-lha made an extensive burvey into its possibilities 
for the SEX -railway (Government owned) in 1938-1939, -Some 
200 drill holes ,were sunk and cores taken and a vast area 
of low rank earthy lignite proven, The lignite bed lies 
fairly flat, an! the ratio of overburden to lignite aver­
ages one and a half to one, quite condz0ilre to strip oper­
ations. Upon the strength of the Kegel. report -and other 
Greek-investigations,, as well as our own, the Greek Govern­
ment *engaged through 0,4 Technical -Assistance, the firm' of 
pOWLmDFFRYN TE0H5IKUL SERVICES, Ltd, of London, Nngland, 
to make an engineering survey on the technical and economic 
aspects of developing the Ptolemais area as an open pit mian-4 

ing operation with special attention being given'to the 
possibilities of briquetting the raw lignite with ar without 
bindero - Powell Duffryn s report was submitted -on April "18th, 
1950, and recommended the fdasibility of such an enterprise; 
(See .Powell-Duffryn "Report to the Royal'KellenicGovernment' 
on the Production and Utilization of Ptolemais Ligtite, 11") 

Bringing into being the development of Ptolemais was 
somewhat complicated, The following highlights 'the chain of 
'events which has led to the preseit situation. We do not 
attempt to outline the political aspects or infIuences which 
have had bearing on the project, nor Jo we attempt to analyse 
or set forth opinions, influences,, contro.versial issues or 
inferences. In fact,- an: expression of these sentiments is ­

purposely avoided, in order to set forth, as clearly as possible 
a statement -of the fdot. 

In 1938 the Greek Gbvernnent optioned to George Phillies, 
a Gteek American residing in Buffalo', New York, the development 
of 'the Ptolemais lignite deposits, One of-the condition$ to 
validate a 40 -year concession was to -depoosit $400,'000 wi-th the 
,Greek State, The last extended time limit was to December 31, 
1950. -+r. Phillies was rnot able to -meet this coldition and a 



reorganized group known as the ItHellenio-Anerican- General
 
Lignite Products Sonrany" nmad the deposit on December 30, 1950,
 
This Corpamy, we understand, is composed of the following:
 

N-a m o' 	 S h a r e s Percentage 

O.S -Ghertsos 	 1400 35%
 

640 	 16% 
lrs, Dokos 421 10,53-% 
D,A. Ghertsos ) 
Ptolemais Lignite Kines 880 22, 
G,E, Phillies 659 6 47 

4000 100% 

concession giving the exclusive rights to 110 s, km.
 
was granted the Company in K.aroh 1951 for a period of 35 years,
 

On June30., 1951, an approved GLC Ioan was signed with the 
Bank of Athens, This loan provided for foreign exchange equivalent 
to $10,370,000 and drachmae equivalent (at i5,000 to $1) 'to 
3,466,000, a total of $13,836,000. The loan carrled a simple


5%' interest rate per annium payablq on the hbnount drawn January
 
and July 1 of each year. The Company was to provide 30% of the
 
total aapital required in the -undertaking. This, in addition to
 
the $400,000 deposit, was to be made by the Qompany by-paying
 
41,4%of the cost of the imported machinery estimated .to total
 
$5;755,oo0 Such imports to he delivered free and clear to
 
Hellenic-,American by Ger-nian manufacturers upon the payment out 
of loan funds of 58,6% of the delivered *ric'e. "IIUSTIUBAU" 
of Zurich, Switzerl-and, a firm controlled by the Ghertsos interests 

was the prime contractor supplying the German manufactured eouipment 
and'resumsdly had arranged, for time payment of the 41,4%, fetters 
of credit were -opened fron loan funds for the amnoant of $7,641,189; 
only $387,454-of 'this was used in payment of $608-1571 'worth of 
equipment delivered, The letters of credit 'expired December 31, 
1953, and the balance of $71'253,755 was returned to the loan account, 

On uly 18,-1952vthe "Hell eic-A.erican Company" requested 
the. Cent'ral Loan Committee to consider a 3 point modification of 
their loan;
 

a) 	Capitalization of interim interest and defe'rment
 
of installment payments 'until 1956,
 

b) 	 Interim interest'of 2% and thereafter 31,. 

c) 	 Cancellation of C01s decision freezing thoir
 
dollar capital deposit -against drachmae loan
 
-withdrawals.,
 

(We understand the Company had reason, to, expect such consideration
 
as indicated in Hr,. Keppell s .(former Director, Finance Division)
 



memo of October 20, 1952). The Minister of Coordination ad­
dressed a letter to the Chief of Hiss ion July 29, 1952, ad­
vising of this request and suggested approval, On October 17,
 
1952, hr Ghertsos addressed a letter to the OLO urging action 
and 	on October 18, 1952, addressed a memorandum to Hir, Barrows 
(then ifission Chief) requesting the Mission's views on the three 
points be communicated to the G~'eek Goverxnent as early as 
possible, The 1,inister of Coordination again on October 23, 
1952, referred to their letter of July 29th aid indicated ap­
proval, hr, Barrows replied to the inister on January 15, 
1953, advising that no concession be granted until such tine 
as the Company provided adequate evidence of sound financing, 

On April.29, 193, the Kinister of Coordination wrote 
11r. Barrows indicating approval of new proposals by the 
Company expressed in its letter to the 1linister, April 15th.. 
This proposal guaranteed the following:
 

1, 	The Governor of the National Bank of 'Greece and 
Athens would be adninistratpr of the Company 
thrbugh completion of the project. 

2. 	Guaranteeing an additional $400,000.
 

3. 	 Delivery of eouipment within tine limits, 

The 	new proposal also included the rcouest to­

li 	 Capitalize the interest due. 

2, 	 Cacell- freezing of 43% of capital on the value 
of drachmae loar withdrawals, 

3. 	Extend letters of credit, 

4, 	 Advance-credits to manufacturers -uponbank
 
guarantees,
 

5i 	 Reduce briouettes from 600,000 to 200,000 tons.
 

6, 	 Increase power plant to 40,000 Ki selling 
'excess power to the Public Power Corpotation grid# 

The intster ihdicated'approval of this proposal and requested 
the Hissiont's views and comments. 

The recuest to redfce briq'etti~g and increase power pro­
duction was based on'the results of thc Ompany's more thorough 
investigation into the physical characteristics of the Ptolemais
 
lignite deposit, The Coripany claims'these investigations dis­
closed that in the area marked for initial strip'mining only 
35400'of the ligniie was briauettable because of high ashi 
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content, but that this high ash cohtent lignite was suitable 

for burning under boilers and for producing thermo-electric 
power4 (See their summary of the situation dated 2/28/53). 

In August 1953, ir, Pesmazoglou, Mro Kallinski and 
-Professor INicolaidis met with hr. Barrows to discuss the 
Ptolemais situation and inferred at that meeting that the 
Government was, considering Bodossakis to take over the 
Ptolemais project, TheOHelIenic-American Company was then 
requsted to conceed their rights to 3oossakis. They made 
such a proposal -and negotiations between the two groups were 
amicably parried out as to compensation to "Hellenic-Americanl ­

for their expenditure to date. 

On June 20, 1955, the Greek Government signed a concession 
agreement with tht. Bodossakis group to develope Ptolenais. 
The concession is for forty years and obligates the concession­
aire to mine 1,800,000 tons of raw lignite per year from which 
he will; 

1) 	 Supply a 60,od) M thermo-electric gencrating plant 
to be built by th6 Public Power Corporation. 

) anufacture 200,000 tons of briouettes of which some 
150,000 tons will be used,by the SEC railways, and
 

3) Produce 100,000 tons of char or semi-coke for use
 
in the processing of the Larymna iron-nickel ores.
 

The concessionaire, according to the terms of agreement, 
will invest $3,000,000 of his own funds, have the use of 
$3,500,000 in German credits and be entitled to apply to the 
Greek Economic Development and Einancing Organization (EDFO) 
for the remainder of the original loan amounting to some 
$13,500,000. He is recuired to pay out of these loan funds 
interEst due on the old loan and-nonics due .the'qellenic-
American" as agreed to by the State. 

The final results of aur investigations -indicated that 
reliance on lignite to fuel plants close to known lignite areas 
was not. realistic, and if lignite were t6. -become a major enotgy 

* supplier a dependable supply'of statdard cuality would have to
 
be obtained from such a source as Ptolemais, Consequently, 
the plans for a soda-ash plant near the salt beds of Messolonghi 
iere left pending as were the contenplated plans for an alumina 
plant and an iron fodandry., 



Throughout this period of formalizing plans and' ob-A 
jectives several tbsts were being conducted on varioufs 
Greek lignites to determine utilization and adabtability 

One test for grinding and combustionk
to chemical processes. 

had- been made before this Branch took an -active part in the
 
program, and V.F, Parry of the U.S. Bureau of h-ines experi­
mental laboratory at Golden, Colorado, had run several- tests 
on drying, grinding, briouetting, and combustion in addition 
to the many analyses of Greek lignite made later at our re­
quest., (See 0.1, Wheeler Manufacturing Go. report, IrGrinding 
and Oombustion Tests on Greek Lignite' and ItSpecial Report 
No. 1011 by V.F. Farry,and 0. Wj US Bureau of1agnez, Hines,) 
Forty odd tons of Aliveri lignite were prepared and shipped 
by the Branch to Parry, at Golden, to ran, grindingi; drying 
and .combustion tests. These wert shipped. in. steel druns 
sealed air tight and constituted runaof-mino.lignite, Sever­
al1 similar drums rere shipped to Toenges at the Bureauls 
Pittsbcurgh plant for cleaning tests. Over three hundred 
tons of Ptolemais lignite-w-re shipped to the States and 
to Rouen, France, for testingin the gazification process 
for the manufacturing- of nttrogonous fertilizers. !1enty­
tons of Ptolemais lignite were sent to Klockner-Humboldt-

Deutz, Gologne, Germany, for testing under their process 
of briquetting without binder. Dr. Kurt: BauA also sampled­
and tested several of the Greek lignites for carbonization­
possibilities and to determine if satisfactory- coke could 
be obtained for foundry use, 

I I 

- 29 ­



H-, S 



A summary tabulation of the lignite development: 

Lignite Area Estimated Yearly Foreign Drachmae 
Reserves Production Exchange. 

$ 
Ptolemais 4,000,000,000 2,000,000 10,370,000 51,990 th,
 

Aliveri 52,000,000 700,000 6,000,548 -103,000
 

Serres 70,000,000 n-80,000 260,000 1,195 '1 

Kini 8,000,000 70,000 142,000 2,100 " 

Kalogreza 2,000,000 50,000 50,000 2,190 

4,132,750,000 3,000,000 $16,822,548 160,475 th.
 

In addition to the lignite production now under develop­
ment plans are being considered for the erection of a nitrogenous
 
fertilizers plant In the Ptolemais area to be fueled by lignite 
and using Ptolemais raw lignite in a gazification process for
 
manufacture of chemical fertilizers. The KOPPERS Company com­
pleted a survey for the Greek Govermient in June 1955 covering 
this phase of the Ptolemais project. Their report is expected 
in September 1955. _BASCO also reported to the Greek Govern­
ment its findings as to the size of thermo-electric plant suita­
ble at Ptolemais and the PFO will erect a 60,000 IT single steam 
turbine generating station, 

Several other major consumers of both liquid and solid 
imported fuels deserve study with the thought of converting 
to lignite. These are the therno-plant at St. George Bay, now 
burning fuel oil, the Athens City Gas Works, using imported 
solid fuel in its gas plnt, and several large cement works 
using imported fuels. The conversion of the oil burning 
boilers at the thero plant is rather a simple matter, and 
the conversion of the gas works to lignite should not be
 
difficult, but some study, tests and engineering should be 
accomplished to fully dettermine the technical and economic 
aspects of the project, The supuly of city gas through the 
gazification of lignite has been successfully carried on in 
Germany for the past several years and their operations
 
should be studied and their services called on to evaluate
 
the possibilities of similar performance with lignite in
 
Greece, Several lignite properties cofitiguous to the
 
Athens area- Peristeri, Oropos, Rafina.and New Heraklion 



have good potentialities f6r supplying the recuired tonnage
 
for these two enterprises, and a study of these fields is
 
recommended as the next step in the further development of
 
lignite utilization in Greece.
 

The use of lignite in the manufacture of cement is
 
also considered feasible. Parry in his report noted that
-

Greek lignite should be suitable for cement processing 
accordiAg to his observations and tcsts Conversion to 
lignite in this field should not be too difficult, and 
lignite areas adjacent to present plant sites should be 
investigated for ability to serve. For exanple,"the 
lignite areas of Katerini, Atalanti and iiorth Ziuboea should 
be further explored to determine their ability to supply
 
the fuel requirements for the Cement plants at Voles. 

Another very interesting possibillty exists for the 
*ombined utilization of Greek lignite and Greek low grade 
iron ore. to produce soft pig iron for reinforcing bars and 
similar sinle iron Toundry products. Recent advances in 
the metallurgical field in- Germany (Klockner, Humboldt-
Deutz) and elsewhere have indicated that good results may 
be obtained in the production of pig-irozi 'byblast furnace'
 
"treathentof briquettcs composed of lignite, iron ore, lime­
stone and necessary flux, This combining of the raw ma­
terials -in propet proportions in the form of briquettes 
seems to afford simple processing, sr.ller plant invest­
ment and economical prockuction of pig irons Lignite areas 
adjhccnt to the iron ore deposits must be studied and 
tested as to-adaptability to this process and ability to 
supply the toriges reouired.
 

Further investigation should also be given to the 
,possibilities of- rehabilitating several of the smaller­
nines strategically placed geographically so Phat all he 
major -areas of G-rocce may be duppliod ligait'e without ox­
cessive"transportation. This should be of particular-bZ 
nefit aid -ignificance in that-it would help to make all 
parts of Greece independent of foreign fuel supplies.should 
an emergency cut off imports at nmy time. 

The -areanorth of the present workings at Kiri should 
be core drilled to determine the dxtent of the lignite basin 
in that direction. - As markets expand. and production 
demands increase, the lignite areas of Dfrxa alexandroupo­
lie, Zaterini, ktalti and Ptev-eza may-prove small -but­
worthwFnile operations;, Two propertiea north of-Ptolenais, 
Vevi and Anynteon, may also prove advantageous-for further 
-exploration in the future. These prop tis are presently 
being worked on a small scale to ser e the needs of local 
corzxtunities, but they have a -potentifl for greatly uI­
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creased production provided a market is open to then. At 
present the Ptolemais venture, if realized, precludes the 
possibility of these nines, so close to Ptolemais,, competing 
for the markets available, but future activity nay well bring
Vevi and Amnynteon into demand, They are well located for 
rail shipment and the lignite being decidedl woody in 
character, need not be briouetted to facilitate transpor­
tation and marketing as in the case of Ptolemais. 

When the prese-nt tonnage under evclopncnt is real­
izeO and the future lignite possibilities are considered,
 
Greece should have no difficilty in beconing self sufficient
 
in her solid fuel reoutrencnts. The need for technical 
know-how and experience in modern coal (lignite).production 
and utilization will remain a problen for some time to cone, 
but this should resolve itself as experience by actual de­
monstration is gained through the progran how being accon­
plished. The high cost of transportation and handling is'
 
a hindrance to wide distribution and is a discouragi-ng factor 
in the economic use of lignite, This must be made a subject 
for special investigation, and reasonable rates should be 
establishE d. 

Marketing, distribution, adegdate delivery service, 34d 
knowledge 6f modern utilization and conbustion methods are 
problezs now under study by Government and the major pro­
gressive and large operators. Oontinacd 'advaiccent in 
these functions necessary to an efficiently operated indus­
try serving the solid fuel recuircnents of"Greece, is es­
sential to suCcessful expansion an. must be continuously 
carried forward. 
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PART- III
 

SC O -LIEl BXUTA, RY AC T I V IT I E S
 



Corollary to our activities -in mining and actual 
financial aid in prouoting exploration, production and 
export of Greece' s nineral wealth, help was offired through 
the Technical Assistance Prograr and by the following Pro­
ject agreements: 

1, Project No. 106 (T4) 

Provided the Greek Governrent authority 
and neans to hire foreign specialists 
in geology and geophysics to survey, 
map and evaluate areas R± known ninerali­
zation. This project was adninistered 
through the Geological Ihstitute. 

(Se Project No. 327)
 

2. Project No. 158 (TA) 

Provided for core drilling, sanpling 
and testing lignite areas, 

3. Project No. 247 

Provided for studies in the utilization 
of lignite and its coking possibilities. 

4. Project No. 297 

Provided for the survey and report on 
Ptolenais. lignite by Povell-Tuffryn 
Technfcal Services Ltd., of London, 
England.
 

5. Project Wo. 327 

Provided for the inprove.nct of Geo­
logical facilities, purchase of ecuip­
nent, printing of reports nd naps and 
established the basip for the creation 
of the Geological nad Sub-surface Re­
search Institute. 

6. Project iTo, 340 

Provided for the survey and report on 
Kini and Aliveri lignite by Pierce 
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!anagement, Inc., of Scranton, Pennsylvania. 

7. Project Io. 427 

Provided for contractinr the services of 
Pierce Management I-c. to develope the -

Aliveri lignite mines, 

8. Project No. 443 (TA) 

Provided training in the U.S, for'three 
Gr6ek geologists, Project cancelled 
12/31/53 as trainees could not meet USGS 
schedule, 

'9. Project Nm. 444 (TA) 

Provided training for two Greek mining 
students in the U.S, in Mining Methods 
and Ore dressing, 

10, Prsject 17o. 478 (TA) 

Providd for the training of 8 selected 
Greek nationals in the United States 
in mine management and operation for the 
Aliveri lignite mine, 

S11, TA/V 40-82 

Provided for a specialist in strip oper­
ation for £lusis Bauxite for one year, 

120 9A/C Prnject 14emorandum 134 

Provided for four Greek combustion person­
nel to study lignite utilization and burning 
ecuipent in Germany for three months. 

Two other major projects, one a TA for specialized foreign 
personnel and one a PA for purchasing eonipmrnt to implement a 
reorganized Department of Hines were not finalized, as the several 
successive Ministers with whom we worked in the Ministry of 
Industry were unable or nnirilling to undertake the necessary 
steps to effect a suitable reorganization. We are at present 
attempting to' attack the problem from a different angle by 
working with the United Nations Technical Assistance personnel 
who wish to reorganize the Departm'ent of Mines under a proposed 
National Research Center to be created with the Geological. Institute 
as an efficient nucleus. Ile have proposed Mission TA Projects, 
complementing the UN TA proposals, -to provide specialists and
 
laboratory equipment for the Mining Department of the Center, 
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In the course of attaining whatever achievements are
 

here demonstrated it is quite natural to formutlate opinions 
from observations made and experiences encountered., These 

opinions are .undoubtedly somewhat prejudiced due to Cur 

inability to completely understand the Greek personality, 

character and psychological background of the iadividual, 

the Ministries sad the several'Administrations in offiae 

during our tenure. It is Quite difficult, for an American 

to understand, and harder still to appreciate these dif­

ferences in outlook, methods of approach, analysis of circum­

stances, rationalization'of conditions, and approach -toward 
doubt the
accomplishment, These divergent precepts are no 


accumulative results of influences, environment,, and CircW­

stances spanning centuries of struggle for survival, domi­

nated during the latter cent-ries by dictatorial governments 

imposed by concuest0 This background has not been favorable
 

toward expansion and systematic progress in national develop-
Oonse­ment, particularly in the field of natural resources, 

quently, th-e %aromoiint prerequisites to natiotnal economic 
kno-ho. t, organization,development- competent manpower, technical 

and the will to achieve tbrough the creation of neq sources of 

income - both from the national and individual standpoint ­

here.. suchis'woefully lacking, X en in the Zev instances 

ability .is fouad, the absence of cooprative action and team 

work frustrates accomplishment, Rugged individualism, so 

pDredominant in the Greek character, degenerates to self interest 

and leaves much to be desired in the way of united effort, es­

sential to industrial advanoement andeconomic stability. 

This observation in no way affect the definitive pur­

pose of this history, but is stated with the intention to
 

give some indication of the efficiency in,experiencd and
 

able manpower and the psychological impediments which hamper
 
a
speedy accomplishment, Nor is the observation noted as 


criticism, but rather to point out that -such oonditions do
 

exist, that they should be,recognized: and worked with in
 

-patience and understanding, We cannot force oUr viels or 

our methods on our friends, no-r move too quickly, bAt with 

forebeaxance strive to appreciate their characteristics 
and
 

with them toward the goals believed best
with reason work 
for all concerned.
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P R 0 DU 0 T I 0N & REX-P0 RT S 

The following are our figure on the miheral production, 
tons exported and the dollar expert value for Greece in the 
twelve months period January - December 1953 and 1954. 

These figures are compli'ed from reports of the mine 

operators as given us and do not necessarily compare with 
other compilations, 

The production of lignite has also been noted to complete 
the total mineral production figures, 

1953 1953 195Z 

M i n e r a . Production EXrorts Export Value 
m/t m/t $ 

Antimony 3991 -

Barit e 25459 29444 494,400 

Bauxite 330749 314413 1, 699,935 

Chrome ore 36759 27947 j,084,097 

Iron ore 86326 98965 549,822 

Manganese iZ451 17001 491,977 

Magnesite (raw) 106938 10733 131,866 
Dagnesite (caustic) 21954 6775 240,742 

Pyrites 225134 16L022 2,048,690 

Lead cone, 6460 1799 289,277 

Zinc cone, 11157. - -­

868378 670099 7,031 306 

1954* 1954 1954 

Antimony (cone.) 421 -

Barit e 21997 1,8890 285,083 

Bauxite 354417 35-071 1,729,440 

Chrome ore 29038 22524 851,672 

Iron ore 76528 73775 453,432 

Manganese 
Magnesite (rA.w) 

7669 
76531 

16094 
12846 

430 ,-715 
148,558 

Magnesite (caustic) 
Pyrites 
Lead conG0 

26883 
195567 

5644 

36365 
140039 

216b 

1,359,761 
1,962,277 

441,938 

Zinc cono, 10356 _1058f 439t636 

805051 676369 8,102,512 

Incomplete data
 



o0 M R ii,-IV E T B L S 

Year Production Tons Fgnor Tons Fhrort Value 

-.1946 98410 29159 279, 02 
1947 130637 115977 900,000 
1948, 112934 170767 1,654,976 
1949 125390 100003, I,: 08i 300 
1950 253250 "'05230 2,288,258-

1951 582354 475311 5,265,505 
1952 894457 776908 .9,840,261 . 

1953 *8 670099 7,031,306*8683 


1954 805051 676369' 8,102,512-

II I G 7I T 2 

1938 108000
 
1948 i25650
 
1949 175850
 

1951 190018
 

1952 202580
 
1953 444484
 
1954 80327.4 
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-PRI ICIPRaL PRODUCERS all)l PRODUCT IoN Rip ) BY THM 

PRODUCTIOIT 

o E nT oR S 	 15 15 4 

AMODITY'	 Hining Corporation 3991 421 coflC,-Hellenic 

Silver & Barite Company 	 '25459' 21998 

BnUXITT: 
Barlos Bauxite Co, 16202 13336 
tlensis Bauxite kiines 210550 239708 

103997 101373
Parnassos Bauxites 


CHRaJi ORL: 
-Hellenic Hining Corporatioa 6642 16476 
Jnionliniere 13970 12437 

Vryonis 1312 "125 

IRON ORE:
 
Chenical & Ferilizrrs Go. 63624 34093
 

'Chndrodinos - 18000 36435
 
4702 6000"
Serifos--Siliazeza 

1ION PYRITR:
 
Chenicpl & Fertilizers Go. 222043 191616
 

French Laurium - 2927 3951
 

LMaD C0b.: 
3748
Chemical & Fertilizers Go. 1671 


_ 1896
4452
French Lanriun 

1LA-G71ESITE: 

(raw) Akylas 4206 3905 
20410 26164xglo-Greek


Financial Corroration 	 16679 19196 
16584 .23970lenbrinidis 
9176 -2561Scaistiris 

Vryoni s 8399 735 

KiGNBSI T% 
11090 723
(Caustic) £kylas ­

7937 12460ianglo-Greek 
Financial Corroration 4118' 5794 

6363 7906Labriniti s 
-Vryonis 	 2999 



PRODUCTI 01
 
- 0 Prk ,T.O R S 1 95 3 19 54
 

Scalistiris 7286 '7146 
Sinanis 4500 523
 

ZINC CONC.:
 
Chemical & Fertilizers GO,. 3852 5362
 
French Lauriu 7028 4994.
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MISSION HiITG -PIRSOiAL & ORGANIZATIONS 

1948 - 1955 

IflUSTIRY DIVISION 

Metal Mining Section 	 Fron 

0. Perry 3i-ker 	 June 1948 
B. Tsirimonaki 	 June, 1948 
G. Vaindirlis 	 June 1948 

Lignite Mining Section 

G.H. Watts Mar 1949 
Th. Nenkbri SeptY1949 
C. Vallides 	 Aug, 1949 

MIning Geolozv Section 

Gee C. Heikes 	 July 1949 

INDtSTIf & TIR0SPOFATIO14 DIVISION 

Mining Branch 

Gee, C, Heikes, 'Chief 
R. Tsirimonaki 
V. Vaghias 	 H-ar. 1950 

* 	 James D .cPherson, Chief Oct, 1950 
0* Allanlotslord -Nov,1950 

O.H Watts, Lignite
 
Th. Nerbari
 
C. Vallides 

CONST OTION. IMqUSTRY & TRANSPO0ATION DIVISIONi 

Mining tranch 

0,1. Watts, Chief 
St., Androutselis Oct. 1952 
Th. Nembari 
G. Theodossakis 	 July 1951 

R, Tsirinoeaki 
0. Vallides 

Transferred to-DfijA 

To 

Jtuly 1950 

Oct,. 1949 

Sept.1951 

July 1951 

Hay 1952 
Dec. 1951
 

date
 
date
 
date
 

Nov. 1953
 
Aug, 1953 
June 1953 




