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1.0 EXECUTIVE SUMMARY

This report was prepared under Memorandum of Agreement 6291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey

(USGS). It provides LLNL information on the mining industry of Egypt, and

quantitative information on the blasting potential of this industry. The USGS
.

identified mining activities through the use of the Minerals Availability data

base, its data collection and analytic capabilities, and an extensive network of
●

information sources.

While a wide variety of minerals may be found in some areas of Egypt, large

scale mining is limited to a few mineral commodities, notably iron ore,

phosphate rock, limestone and cement, and gypsum. Most mineral production

comes from small scale mines; production of over 25 minerals in Egypt has

historically come from more than 600 mines, quarries, and evaporite basins.

Mining is concentrated in the Nile Valley and Eastern Desert regions of Egypt,

with some mining occurring on the Sinai Peninsula. Research conducted for

this study resulted in the identification of 644 mineral properties. Most

properties require minimal blasting. The blasting potential for 20 properties is

repotted. .

Egypt possesses the raw materials, technology and facilities to manufacture

blasting agents and detonation systems suitable for mining applications.

Blasting is generally conducted on a small scale but may occur frequently

where mine geology requires explosive use. Ammonium nitrate-fuel oil (ANFO)

is the most commonly used explosive agent, but dynamite or ANFO/gel mixtures

are also used. Estimates for daily ANFO consumption from the largest mines in

Egypt range from 10-50 metric tons of ANFO equivalent.
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1.1 Authority

This repod was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey,

Minerals Availability Team, currently the Minerals & Materials Analysis Section of the

Minerals Information Team (MIT).

1.2 Project Scope

As part of this agreement, MIT is to identify mining activities in Egypt, Jordan, Syria,

Tunisia, and Turkey as they relate to monitoring/verif@g compliance of the

Comprehensive Test Ban Treaty. The MIT is to use the Minerals Availability and the

Mineral Resources Data System data bases, its data collection and analytic

capabilities, and an extensive network of information sources to provide background

information focusing on the use of explosives by the mining industry of these

countries. This information is of particular interest because the normal blasting

activities of mining can cause false alarms during monitoring and disguise nuclear

blasting events.

Reports with accompanying figures and tables summarize location, type of mining

method, commodity(ies), estimated frequency and size of mine blasts, operational.
status, and distribution to foreign or internal markets for the specified countries.

Once country data were collected and verified, the explosive use at selected sites was

evaluated. Focus was placed on locations that consume large quantities of

conventional chemical explosives. Undeveloped sites and small scale mines which

consume minimal amounts of explosive material (included in Appendices A-C of this

report) were not analyzed in terms of the site’s anticipated use of explosives. Mineral

prospects generally make only small use of explosives and small mines (some of

which are operated on an intermittent basis) are assumed to require minimal blasting.

Appendix A lists producing and developing mineral properties in Egypt, Appendix B

lists known past producers, and Appendix C lists identified prospects and undeveloped

m
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properties. These listings provided the basis from which the principal Egyptian mines

with the greatest explosive consumption potential were selected.

Based upon known site information (geological conditions, mine technology, production

capacity, and current blasting practices), the blasting potential for significant mining
.

sites was evaluated. Where site-specific data were not available, estimates for

representative, important properties were developed
.

practice, knowledge of the Egyptian mining industry,

based upon accepted industry

and regional geologic

chara~eristics.

2.0 SOURCES OF INFORMATION

Data for this report were derived from published sources, unpublished documents, and

personal communications through an extensive network of public and private contacts.

Public sources of information are listed in Appendix D. Much of the industry summary

was drawn from data reported by the U.S. Bureau of Mines Mineral Yearbook chapter

on Egypt, from the years 1992-1994. Information for 1995 was obtained from the U.S.

Geological Survey, Minerals Information Team, International Minerals Section, Reston,

VA (formerly the U.S. Bureau of Mines, Division of International Minerals).

,

Principal agencies contacted include, but were not limited to the U.S. Geological Survey,

the U.S. Department of State, Central Intelligence Agency, Defense Intelligence Agency,

the United Nations, the World Bank, World Resources Institute, and International Studies

of Minerals Issues (ISMI). In addition, selected academic and industry contacts,

explosives manufacturers and suppliers, and trade groups were contacted.

3.0 THE MINING INDUSTRY OF EGYPT

Mineral deposits i’n.Egypt, particularly sites containing gold, copper, and gemstones,

have been known and exploited by the ancient Egyptians for thousands of years. Such

minerals were’ found in complex form in hard rock deposits. In contrast, the main

economic minerals exploited in Egypt today include iron ore, phosphate rock, gypsum,
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limestone, and salt. These typically come from sedimentary sequences as native

elements or simple compounds. Tin is the only mineral that has been recently produced

from hard rock sources; gold and copper mineralization is widespread, but not of high

enough grade to be economically viable at present pricesl.

While a relatively wide variety of minerals may be found in the Eastern Desert and Nile

Valley regions of Egypt, mining occurs on a limited scale, except for some iron ore,

phosphate rock, gypsum, and salt deposits. Egyptian mining operations have produced

approximately 25 commodities from more than 600 mines, quarries, and salt pans, most

of which operate on a very small scale. Exploration and production on the Sinai

Peninsula has been limited since 1967, when hostilities broke out in the region between

the Arabs and Israelis. Large amounts of low grade phosphate have been identified on

the Abu Tartur plateau, northwest of El Kharga in the Western Desert. Development of

this resource is ongoing, although full production is not expected until 19972. Similarly,

the Marghara coal mine in northern Sinai southwest of El Arish is in the process of

beginning production. Production of 2 of the 5 planned Iongwall faces is not scheduled

until 1998. Production is planned to feed the Ain Muss power station. Israel has

expressed interest in importing Marghara coal to reduce the high transport costs

associated with delivering coal to Israeli power generating plants2.

While the hydrocarbon sector accounted for more than 15% of the gross domestic

product (GDP) in 1994, non-fuel minerals contributed only a small portion of industrial

production. Non-fuel production levels remained relatively low when compared with

global competitors. Egypt’s economy is heavily reliant upon oil sales, tourism, and

revenues from both the Suez Canal and the SUMED oil pipeline. Revenues from

tourism dropped in 1994 as a result of threats of terrorist activity.

1 A.M.A.Wali. industrialMineralsof Egypt. Paper90-77 presentedat SME annualmeeting,Salt
LakeC~, 1990.

2 MiningAnnualReview1996. MiningJournal,Sept. 1996, p. 159.
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Mineral trade operating via the Suez Canal continues to be critical to the Egyptian

economy. Industrial mineral exports of phosphate rock, aluminum manufactured goods,

coke and semicoke, fertilizers and salt accounted for approximately 25% of total export

value in 1994. Mineral imports accounted for 8.8% of total import value in 19943.

Mineral imports included chromite, copper, iron and steel products, lead, nickel, silver,
,

tin, titanium, tungsten, and zinc. Industrial mineral imports included asbestos, barite,

coal, graphite, pumice, and sulfur. Nations of the European
.

trading partners with Egypt, although trade with neighboring

increasing.

Union are the largest

Middle Eastern countries is

Virtually all mining and mineral processing in Egypt is carried out by Government-owned

mining companies. The parastatal Mining and Refractories Corp (Marie) controls the

mining and refractories industries and also controls five major companies that dominate

the Egyptian mining

Phosphate Co, Misr

C04. Administration

industry. The companies are the El Nasr Phosphate Co., Red Sea

Phosphate Co., the Sinai Manganese Co., and the El Nasr Saline

and mining legislation is conducted by the Egyptian Geological

Survey and Mining Authority (EGSMA). Foreign investors in the mining industry

coordinate exploration activities through EGSMA. In 1993, EGSMA completed a draft

unified law for all quarries, mines, and salt operations, which is currently under review.4

Egyptian mineral production estimates for 1,993and 1994 are provided in table 3.1.

Summaries of mineral site data are provided in Appendices A-C. Data on significant

producing sites, past producers, prospects, and undeveloped mineral occurrences are

provided in tabular form. Maps showing mineral property locations are provided in

Appendix map sets A-C. It should be noted that not all mineral occurrences are /

reported in this study. Sites with unverifiable information or lacking specific site

locations may not be included. Data are reported for 87 producers, 222 past producers,

3 U.S.Bureauof Mines. Egypt,Ch. in MineralIndusttySurveys1994,byT. P. Dolley.

4 Ibid.
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Table3.1-- ReportedMineralProductionin Egypt,
1993 and 1994 (Metrictons,exceptas noted)

r

Commod~ (1) 1993 1994
Production Production(e)

METALS

Aluminummetal 180,000 180,000

Chromite 600 600

Copper,refined(secondary) 4,000 4,000

Ironore andconcentrate 2,190,000 2,100,000

Ferromanganese 30,000 30,000

Manganese 15,000 15,000

INDUSTRIALMINERALS

Asbestos 436 400

Barite 4,090 4,000

Cement,hydraulic 16,000,000 16,000,000

Clay, bentonite 15,000 14,000

Clay,fireclay 421,000 420,000

Clay,kaolin 157,000 156,000

Feldspar,crude 38,900 39,000

Fluorspar 773 800

Gypsumandanhydrite,crude 1,200,000 1,200,000

Lime 748,000 750,000

N contentof ammonia 941,000 900,000

Phosphaterock 1,590,000 1,600,000

Salt, marine 972,000 1,000,000

Sodaash 51,000 50,000

SOWm sulfate 26,500 26,000

Stoneproducts:

Basalt(cubicmeters) 551,000 600,000

Dolomite . 952,000 1,000,000

Granite,dimension(cubicmeters) 12,900 13,000

Gravel(cubemeters) 7,180,000 7,200,000L.

.
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Limestone(cube meters) 18,100,000 18,000,000

Marbleblocks(cubicmeters) 15,800 16,000

Sand,glass 743,000 740,000

Sand,construction 21,700,000 22,000,000

Sulfur,elementaland byproduct 4,100 4,000

Talcandrelatedproducts 2,100 2,000

. Source: U.S. Bureauof Mines. Egypt. Ch. inMineralIndustrySwvey series,1994, by T. P. Dolley.

(e)
(1) “

Estimated
Table includesdata throughMarch1995. Previouslypublishedand 1994 estimatesare roundedto three
signhcantdgits; maynotaddto totalsshown. In addiiionto the commoditieslisted,pigiron,
ferrosilicon,crudesteel,sandstone,sulfuricacid,andvermiculiteare producedfor localconsumption.
Dataon coke,naturalgas andpetroleumproductsare notreportedhere.



and 335 mineral deposits. It is believed that all sites with significant potential have been

reported.

3.1

While

Industrial minerals

metallic minerals from Egypt were mined thousands of years ago, industrial

minerals today provide a greater source of raw materials and revenue than do metals.

Domestic feed sources for the Egyptian cement and fertilizer industries are abundant,

and raw materials needed for the local building and construction industry are readily

available.

3.1.1 Phosphate

Phosphate has been a principal mineral commodity in Egypt since the beginning of the

20th Century. There are two main sources of production: (1) the Red Sea coast

between Quseir and Safaga, and (2) along the banks of the Nile River near Sebaiya.

Production from the Nile Valley deposits normally feeds the local fertilizer industry while

production from the Red Sea region is directed to exportation. During the 1970’s,

exploration work revived phosphate production in the Quseir area, at a time when most

of the old mines were thought to be nearing exhaustion.

.

At about the same time, exploration further defined large reserves on the Abu Tartur

plateau, located in the Western Desert between Kharga and Dakhla. Since that time,

the area has undergone various stages of exploration and preliminary development.

Reserves are estimated to exceed 988 Mmt @ 23% P205S. Development has been

hindered by the site’s remote location, estimated high production costs, and lack of

available funding. This project would be the largest industrial mineral project in Egypt.

Plans call for a capital expenditure of over $400 million for a mining and beneficiation

facilii with a production capacity of 4.5 Mmt of phosphate ore (2.2 Mmt per year of

s MiningAnnualReview1995. MiningJournal,Nov.1995, pp. 151-152.
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concentrate), directed initially for domestic production of fertilize~. Surplus production

would be used to generate exporl revenues. Infrastructure would include a 400-km

railway to transport the phosphate from Abu Tartur to the port of Safaga. After full

production is reached, it is initially estimated that about 30°/’i of the total phosphate

produced would be exported. Egypt’s sole phosphoric acid plant is at Abu Zaabal,

northeast of Cairo. Uranium has the potential to be a significant byproduct of Egyptian

phosphate production, but is not currently recovered.

Mining of the Red Sea coast phosphates began in 1910 for export to the Far East. The

phosphate rock requires calcination to upgrade the product. Presently, the largest mine

operating is the Hamrawein underground site, operated by Misr Phosphates, with a

production capacity of 1.2 MmVyr. Recent production has dropped to 592 Kmt due to a

lower phosphate price and high mine rests. As with all Egyptian mines on the Red Sea

coast, ore is extracted from carbonates by room & pillar and shortwall mining methods,

processed, then marketed to Europe and the Far East. Other mines in the area include

the Safaga and Quseir complexes, both of which consist of multiple small mines

operated by the Red Sea Phosphate Co.

Domestic needs for phosphate rock as feed for fertilizer production are supplied from the
4

Nile Valley deposits at Sebaiya. The ore-bearing Du’w”formation includes three

phosphate units interbedded with marls and limestones. The Abu Zaabel Fertilizer

Chemical Co. owns and operates the East and West Sebaiya mines. While older areas

were mined by underground methods, newer areas are most commonly mined by

surface methods using draglines from open pits. Most of the Nile Valley output is

delivered to the phosphate fertilizer plants of the Nile delta.

3.1.2 Limestone & cement

Egypt has sufficient raw materials to meet domestic needs for limestone to feed its

building and construction industries and for cement production. The Eocene limestones

s MiningAnnualReview1996. MiningJournal,Sept. 1996, p. 159.
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and clays exposed near Helwan and south of Suez are extensively quarried for the

cement industry. In addition, the sintering plant of the Helwan Steel Complex uses

limestone for sintering ore fines, and as a fluxing agent. Certain limestones in the

region are also suitable for making concrete blocks.

Lime production needs are met from limestones in the Cairo-Suez district. Limestones

west of Alexandria are also used for production of lime and soda ash.

The egtensive Eocene limestone exposures located near Cairo satisfy the needs of the

Egyptian building and road construction industry. Cretaceus limestone exposed at Abu

Roash is extensively quarried for road construction materials, while dimensional

limestone blocks are obtained from the Mukkatam deposit for building needs in Cairo.

West of Alexandria, limestone ridges provide raw material for building purposes. High

grade material is quarried from the Eocene limestone at Samalut. The product is highly

valued and is used in many industries.

The Egyptian cement industry has the capacity to produce up to 20 Mmt/yr of cement,

requiring approximately 36 Mmt of raw material feed (limestone, clay, etc). Egypt

continues to be virtually self sufficient in the mineral commodities needed to manufacture

cement. The industry, however, is under increasing pressure to address environmental

problems. All cement and associated raw material productionis currentlyunder the

controlof the Egyptian Government, by means of various parastatal cement companies.

The Government unsuccessfully tried to privatize several cement companies in 1994. A

second round of privatization talks were being mnducted in 1995.

The Helwan Portland Cement Company mines near Helwan are representative of

quarries in Egypt. The quarry complex produces 15,000 tons of limestone per day. The

site operates a 3-shift operation using a 200 man crew. Blasted rock is loaded and

transported during the day shift. Blasting operations, repairs, and maintenance are done

with smaller crews on the second and third shitts. Ammonium nitrate mixed with fuel oil

10



(ANFO) is used in blasting, generally M“ce a week. The company extracts both clay

and limestone feed for the cement plant from separate open pits located near the

cement plant. Feed to the kiln is approximately 85?40limestone and 15% clay. Up to

3.5?/ogypsum may be added to the raw material feed, depending upon required cement

composition and market requirements.

3.1.3 Gypsum

Egypt is one of the world’s largest gypsum producers (1.2?40of world production in

1994), producing approximately 1.2Mmt/yr of gypsum. Much of this gypsum is found in

deposits on the Sinai Peninsula and the Mediterranean coast area of Egypt. Extra pure

9ypsum for expofiatiOn principally came from the Sinai until 1967. Gypsum for IO-I

consumption in construction, as an additive in agriculture, and in the cement industry

comes from several small quarries west of Alexandria and from Gima. Mining is

conducted by means of small quarries requiring limited blasting.

3.1.4 Other industrial minerals

Sinai used to be the main source of kaolinitic clay consumed by the porcelain industry

until hostilities broke out in the Sinai in 1967. The Egyptian Geological Survey had

discovered an important deposit at Kalabsha, which had been put into production at a.
rate of 50 kt/yr. It is believed that the site resumed production in the 1990s, but this has

not been confirmed.

White sand for local glass manufacture also came principally from the Sinai until 1967.

Other sources of lower quality glass sand from sites on the Gulf of Suez (Zaafarana)

and at a site east of Cairo could not substitute for Sinai ore.

Common satt is extracted from several evaporite basins along the Mediterranean coast

near Alexandria, Port Said and Damietta. Additional production comes from small

operations at ?vlersaMatruh, Idku, Baitim and Rosetta. Three grades of salt are

produced: industrial (85% NaCl), washed (98?4 NaCl) ancf refined (W% NaCl). Natural

11



rock salt deposits about 300m thick occur at Ras Gharib, Gabal al Zeit and Ras Gemsa

on the Gulf of Suez. The upper layers often are rich in potassium salts, containing 4-6%

K20. Salt production currently is approximately 1 Mint, most of which is used

domestically. Satt is most commonly extracted without the use of

methods.

Among ornamental stones, marble, alabaster, serpentine, breccia,

explosives by surface

and the famous pink

granite of Aswan are all quarried. Building stones are cut from small quarries scattered

along the scarps bordering the Nile River. Most quarries are small operations mined

intermittently as building needs require. Beryl is present in appreciable amounts in

quartz veins associated with tin-tungsten deposits, as well as other areas of the Eastern

Desert. Gem quality beryl was mined during Greco-Roman times, but has since been

exhausted.

Other ores are being exploited for diversified needs. Talc and soapstone are mined

from Darheib and Atshan in the southeastern desert as filling material in local industries.

Production typically averages 5 t/yr. Bentonitic clays from Kasr el Sagha is quarried (5

kt in 1979) for local consumption. Diatomite from Kom Oushim is likewise quarried at a

small rate for local needs. Feldspar and fluorspar are mined from many sites in the.
Eastern Desert. Feldspar is exported to Turkey and ‘Saudi Arabia. Asbestos,

vermiculite, magnesite, chromite, barite, and graphite have also been mined at various

times for local industries. Native sulfur and potassium salts occur near Gemsa an9
other localities bordering the Gulf of Suez. *

.

Exploration for mineral fuels in Egypt took place since the early 1950s. Carbonaceous

shales were discovered outcropping at Bedaa and Thora; coal was discovered at Ain .

Mousa at depths ranging between 420 m and 620 m. With the discovery of the

Maghara coal deposit in 1959, focus was shifted to developing this significant reserve.

The first Iongwail face is reported to have commenced operation in November 1995,

12



atthough production of two faces is

tailored to market demand, but it is

domestic power industry.

3.2 Metals

not scheduled until 19987 Production will likely be

expected that the primary markey will be the

Egypt produces few metals. Its largest production in the metals sector is primary

aluminum metal, produced at one plant from imported ore, and iron production used in

the domestic steel industry. Egypt mines iron ore and recovers ferrosilicon and

ferromanganese byproducts for its domestic steel industry. Manganese, chromite, and

refined copper from secondary sources are also produced.

3.2.1 Iron ore

Egyptian iron ore is currently mined primarily from the Bahariya area in the Western

Desert. The ore occurs in sedimentary deposits as Ienticular bands alternating with

sandstone, limestone, and clay beds. While both high grade and low grade ores are

present in this area, only high grade ore (52-55% Fe) is presently mined by surface

methods at the El Gedida mine. Production capacity of the region is 3 Mtiyr, but

current production is estimated at approximately 2.2 Mint. Iron ores of the Bahari ya

area are sufficient to meet the needs of the Helwan steel plant for the immediate future.
,

In addition to the Bahariya iron deposits, Egypt has traditionally produced iron ore from

mines east of Aswan, which supplied the Helwan furnaces prior to the discovery of

Bahariyan deposits. Ore is a oolitic hematite interbedded with limestones and clays.

The average ore thickness is 1 m; production in the region was 500 kt/yr in the 1980’s.

Other potential sources of iron include 14 sites of metamorphosed iron ore in the

Eastern Desert south of Quseir. While these sites have not produced, they are

considered resources for the future. Ore has the potential to produce a concentrate

containing 58.5% Fe and 14% Si02, and achieve an 87% recovery.

7 MiningAnnualReview1996. MiningJournal,Sept. 1996, p. 159.
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3.2.2 Manganese

Manganese oxides were used by the ancient Egyptians in the ceramic industry; more

recently, manganese was used in steel making, and for paints and pigments. Deposits

of potential economic interest are found at Urn Bogma in the Sinai Peninsula and at

Halaib in the Eastern Desert. The Urn Bogma deposits, discovered in 1898, represent

the largest occurrence of manganese in Egypt. The region produced for exportation

during the period 1911-1967, and achieved a maximum production rate of 300 kt/yr.

Rehabilitation of the facility was completed in 1990, but significant production has not

been achieved as of 1995. Minor production is reported to occur at the Halaib deposit in

the Eastern Desert and in the southwestern desert between Hamata and Elba.

Manganese ore occurs as Ienticular bodies filling fractures in sediments.

Manganese ore is generally lower grade than those mined in other countries, and

ranges from 25-40!K0Nln. Ore is transported to the 40 kt Abu Zenema steel plant, where

it is blended with imported material to produce high carbon ferromanganese and slag.

More than 50% of the ferromanganese produced is used in Egypt’s steel industry.

Export markets include Germany, Japan, Libya, Taiwan. and several Persian Gulf

states.

.’

3.2.3 Other metals

Egypt produces aluminum metal at one 180 kUyr facility from imported material. While

there is no bauxite in Egypt, there are deposits of nepheline syenite, which has the

potential to be used as a raw material in the aluminum industry. Deposits at Abu Khrug

occur as ring inclusions in alkaline rocks.

Chromite occurs in the Eastern Desert at eight sites. It occurs as lenses associated

with serpentine and talc-carbonate rocks. Production of chromite ore in 1994 was

limited to 600 tons.

Gold mineralization is recorded at more than 95 locations in the Eastern Desert,
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practically all were worked in ancient times at shallow depths. Gold quartz veins cut

various basement rocks of Precambrian age. Deposits are small, total production for the

1902-1958 period is reported to be about seven tons. Remaining ore is located at a

depth requiring underground mining methods. Metal content of in-situ ore reached 28

g/t, while tailings areas at Sokari, Barramiya, and Urn Gariat average 5 g/t8.

Copper deposits in Egypt were exploited on a small scale by the ancient Egyptians.

Copper ores occur in two regions, the Sinai Peninsula and the Eastern Desert. Sinai

coppe,r deposits occur associated with sandstones and clays or as fracture fillings in

Precambrian rocks. Eastern Desert copper deposits occur as fracture fillings (Al Atawi),

gold bearing quartz veins (Hamash), and as impregnations in sandstone. Copper

mntent is generally less than 1YioCu.

Copper is also found associated with sulfide mineralization in the Eastern Desert. The

Abu Suwayel copper-nickel deposit was exploited by the ancient Egyptians, while the

Akarem mpper-nickel deposit, discovered in 1972, hosts disseminated and massive

sulfide ore. Lead-zinc-copper mineralization occurs at Urn Samiuki and Urn Gheig in the

Eastern Desert. A number of smaller ore zones have also been identified in the Eastern

Desert. .

Small deposits of other metals have also been identified. Deposits of tin, tungsten,

tantalum, niobium, and molybdenum occur in the Eastern Desert of Egypt. Nickel is

found on St. Johns Island in the Red Sea. Ore is associated with gem-quality peridotite,

which as been mined in the past. Uranium and thorium is found is selected localities in

the Eastern and Western Deserts, and in the Sinai.

4.0 MINE-RELATED EXPLOSIVES USE

Egypt uses both internally produced explosives and imports raw materials for explosive

8 F. Habashiand F.A. Bassyouni.MineralResourcesof the ArabCountries.ChemeconPub.
(Quebec),1982, pp. 18-27.
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manufacture. It possesses raw materials, technology and facilities to manufacture

blasting agents and detonation systems suitable for mining applications. Most surface

and underground mines in Egypt utilize ammonium nitrate-fuel oil (ANFO) blasting

agents.

Some mines use explosives to fragment or loosen rock and consolidated material prior

to excavation. Bulk or packaged explosives and blasting agents are detonated after

emplacement in material to be excavated. Minor quantities of sachet (bagged powder

explosives) and shaped charges may be used for secondary breakage and other special

applications.

The type and amount of explosives used are influenced by the nature of the rock or ore,

the mining methods employed, the production rate of the mine, the type and availability

of explosives and detonation systems, hydrologic conditions, mining equipment, drilling

equipment, mine geometry, level of technical expertise, and external constraints such as

the proximity of residences and costs. At almost any mine, the size of each blast can

vary significantly due to local conditions, production schedules, weather, etc.

Surface mines typically shoot much larger blasts than. underground operations and tend

to have higher production rates than underground mines. In addition, limitations of

working room, limited free faces, type of mineralization, ventilation requirements, and

drilling limitations may constrain maximum blast sizes in underground mines.

Where blasting is required, most Egyptian mines use ANFO blasting agents. This may

include some of the newer emulsion and/or aluminum boosted products presently

available. While an ANFO/dynamite mixture is believed to be in use at some mines in

Egypt, ANFO systems are preferred in most mining applications due to their ease of

manufacture, low cost, inherent safety, and bulk loading advantages. High explosives,

however, would be preferable for small underground operations that use drill sizes that

are below the critical diameter needed for emplacing ANFO blasting agents, or under
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wet renditions, in methane-rich atmospheres, and conditions that require higher

detonation velocities and/or convenience of packaged explosives. Many small mines in

Egypt are labor intensive and employ non-mechanized ore recovery methods, where

blasting is not used.

In most cases, site-specific blasting information was inaccessible. Consequently,

estimates were based upon estimated production rates, mine geology, and typical

mining practices. Experience, engineering judgement, and available data were

incorporated into calculations and estimates. Explosive use can vary considerably as

mining conditions change. ANFO consumption was assumed to be dependent upon

mine production rate, average stripping ratio, specific gravity of the host rock, assumed

powder factor limits, and mining method. Only a small number of mines in Egypt require

significant blasting, primarily because of the small size of most sites.

For each site, a stripping ratio (quantity of overburden or waste removed per metric ton

of ore mined) and powder factor (quantity of rock blasted per unit of ANFO blasting

agent equivalent) limits were estimated. A range of ANFO consumption was calculated

for both daily blasting requirements and for an assumed maximum blasting event. Daily

ANFO requirements were estimated assuming a 300 day production scheduleg.

Consumption estimates for all sites were calculated in a similar manner. The lower

consumption value applies a minimum powder factor while the higher value assumes a

maximum powder factor. Unlike daily consumption estimates, a maximum blasting~event

would not take place on a daily basis. For this study, it was assumed that a maxinlum

blasting event (an estimated technical upper limit of cumulative explosive usage) would

use 10 days worth of explosives for a surface mine and 5 days worth for an

underground mine. Such events are designed to account for such factors as blasting

delays, geological irregularities, and mining method variations that require a higher

ANFO consumption than the typical blasting event. Mine development or pillar

9 Productionschedule determinedbyavailablecountryinformation.Schedulemayvaryfrom
countryto country.
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extraction conditions, for example, often require larger blasts.

The following examples illustrate typical blasting calculations using the estimation

procedure described above:

Bahariva ANFO dailv consumption lower limit (L):

L = Productionrate● [1 + (strippingratio● (spetitc gravityof ore+ waste))]● [Lowpowderfaotor

/ 1000(convertskg to ret)]/ Operatingdaysperyear

L.= 3,000,000● [1 + (0.1 ● 2.7)] ● [0.13/ 1000]/300

L=l.65 2 mt ANFOequivalent(roundedto nearestunit)

Bahariva ANFO dailv consumtiion hiaher limit (H):

H . Productionrate“ [1 + (strippingratio● (spedfii gravityof ore + waste))]● [Highpowderfaotor

/ 1000 (convertskgto ret)]/ Operatingdaysper year

L = 3,000,000 ● [1 + (0.1 “ 2.7)] ● [0.23 / 1000]/ 300

L = 2.92 3 mt ANFO equivalent(roundedto nearestunit)

Bahariva maximum biastirw event ANFO mnsumtiion (M):

M = Productionrate ● [1 + (strippingratio● (speoifiigravityof ore + waste))]● [Highpowderfaotor

/1000 (convertskgto ret)]/ Operatingdaysperyear ● maximumblastcycletime(workingdays

betweenblastingevents)
.

M = [3,000,000 “ [1 + (0.1 “ 2.7)] ● [0.23 / 1000]/ 300] “ 10

M = 29.2 30 mt ANFO equivalent(rounded)

Table 4.1 provides the corresponding blasting range estimates for the main Egyptian

mines identified in this study. Figure 4.1 shows site locations for the mines reported in

table 4.1. Symbols reflect mine type (surface or underground) and maximum ANFO

consumption for a given blasting event.

There were no mine sites that had calculated maximum blasting events greater than

50 mt ANFO 6quivalent, and only nine sites with an estimated explosive potential in

the range of 10-50 mt of ANFO equivalent for a maximum blasting event. Several
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Table4.1-EstimatadExplosivesUsagaat the MainEgyptlenMlnee
UsedinfhiaStudyinOrdarof EstlmatadANFO Conaumptkm

Prhnary Mine Produclton‘
Mlna Latitude Lon@uda Product Type

.
Hetwenama
BahsMya N2&28 E28”!W Iron 3.OW 2 3 10 30
Ameriyah N 31”02 E 29”53’ Camentfeed(6) : 3.760 2 3 10 27
Umm8ogma(7) N~OO’ E3Y 21” ~s 0.300 1 2 10 22
AbuTartur(8) N2S 26’ EW02’ Phosphate UG 4.500 2 3 5 15
BaniSuef N 29’ 01” E 31-W Cemantfeed(6) S 1.800 1 1 10 13
wadiQena N 2602’ E 3T34 Cernentfeed(6) S 1.m 1 1 10 13
Mex - N 31”07’ E 2W51’ Camentfeed(6) S 1.440 1 1 10 10

N2S1O’ E3%40’ Ptmsphata S 0.461 0 1 10 9
Hamrawein(9) N 26”17’ E W 03 Phosphate UG 1.200 1 1 5 5
Rifaia N29” 55’ E31”2Y Limestone s 0.750 0 1
BaniKhalii

10 5
N2816 EW 49’ Limestone s 0.750 0 1 10 5
N 25’~ E 3T55 Phosphate s 0.099 0 0 10 2

wadiAlaki NZ? 09’ E33”12 Merbfa s 0.150 0 0 10 1
N~54’ E3227’ Do&mite s 0.100 0 0 10 1
N=3Z E33”* Phosphate UG 0.170 0 0 5 1
N~52’ E3T~ lWmi@ s 0.093 0 0 10 1
NW4Z EW 23’ ~ UG 0.125 0 0 5 1

Quseir N%10 EW20’ Phos~te UG 0.200 0 0 5 1

(1)s-sue, uG-undeqround
(2) Mmt@Mittilmmetrictonsperyear
(3) mtANFO-MebictunsofAmmoniumNbteJFueiOi bleatingagentequivalent.Estimatebasedonequationsrapodadonpages11-12.
(4) Assumedpdudion schaduteforallsitesis300days/yr.
(a Assufnadmaximumbtastingcycletimeforsurfaceoperation-10working*, undergroundoperation-5wwhg days.
(6) Typicalrawmaterialfeedforcementptantis85%limestoneand15%~ minoramauntsofgypsumandothermaterialsmayalsobera

Productionratereflectstotalfeedrequiredtofeedplantrawmetariafsassumedtocomafromlocalquarriaanearpfant.
(7) Rehabilitationofthesitewascompletedin 1990,butsignillcantproducfknhadnotbeenaohiiad by1995.
(8) sitesareinfhefinaldevelopmentstage. ProductionatAbuTarturbaganin1995,butpmductionhaltedbyfire.

Rep@adproductionratemftacteratewheninfullpductbn. sitestouseIongwaflmining,recfuirfngonv Iimii blasting.
(9) Reportedproductionratereflectsfultpmduckmcapsdty. In 1994,sitepmducad5921d/yzwellbelowproductioncapacity.
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.

sites included in this range provide limestone/clay feed material for cement production.

It should be noted that production from such sites often comes from numerous small

quarries feeding the nearby plant, rather that one large mining operation, so individual

site explosive consumption would be smaller that the aggregated estimates reported in

Table 4.1. Several sites were not producing in 1995, but were included in Table 4.1

because of their significant potential. Developing mines such as the Abu Tartur and

Marghara mines use mechanized mining technology that requires only limited blasting.

Production levels repoded in the table reflect maximum capacities; in several cases

actual production is well below that reported here.

5.0 CONCLUSIONS

While Egypt has potential to produce a wide variety of minerals, current produ~ion

centers around several industrial minerals. Most mines are small, and few are world

class mining operations. The largest mining units in Egypt have an estimated

maximum explosive consumption potential of less than 50 mt ANFO equivalent. Most

mines require less than 10 mt of ANFO equivalent per day. Mining is centered in two

areas, the Nile Valley and Eastern Desert regions of Egypt.

.

.

.
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APPENDIX A: PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTSMAP
KEY
(1)

1

NAME
(2)

COQROINATES COMMODIW(IES)
- IAT. LONG.

DATA
SOURCES
(3)

2,4,13,16,30

22

4

22

22

22,31

4

4.22,30

4.22,30

OATA
RELtANCE
(4)

General

STATUS
(5)

Producer

Produoor

Pmduoer

Producer

MINE
TYPE

SUrrece

SUrhoe

Surfeoe

Unknown

surface

surface

surface

SUrfaco

MARKETZ3
(s)

Oameauc

Oameslio

Damealio

Oomestk

N 31° W E 3Z OrY Gypwm

N 31*W E 31” SS Salk

N 28” 11“ E 33”10’ Tkkmlum

Ore In take baskz.
Friebkabeds about80cm Ihkk ovartalrrby salt

Manz@e
ManzaMh

Malariys ‘2

3

Producedin 1979.

Abu Khachabe Gwwal

General

General

Generel

Ganeral

Genaral

Genaral

Upper 12 m contains 7.5Mml sand with 707trl
ecanomio minerals.

4

5

6

Ambaul

BentHeaaen

BenlKhaBd

N 24* S1’ E 34” 4V Chromlte

N 27” $~ E W 57 Lkneakne

N 2S’ 1S’ E 30’49 Lkmaalone

Producedin 1979.

Producer h 1979.

Producer

Producer

Domeslk

Oomeslk

Domestlo

Reeources for cemant 10.5Mmrnt,
Annualpmduclkn R30td.

7

8

Sk Hafarl N 24”29’ E W 47’ AnthophyElle

N 2~ W E 35”05’ Tek
Soepekne

Mined drlca 1944@ 500 tpy.

Oarheltr
Osrhib
Urn $elelmat
Ekel

Produced h 1979.
Uaad as filler In local induskks.
Lenses confinedto 40m thickshear zone in rhyolila.
Annualpmducllon Ski.

Undqrwnd

Underground DomestkN 24” 1S E 3S”W Tak
Soapskna

Producer Tak neat basalts, rtryrditesk association wilh
Suwdes.

Talo In greenslone.
Annual pmduclkn Ski.

9 ElAlshan erea
Hugban
Helolfl
Khashlr
Hashlm
Bir Old
%guria

22 ‘. Genaral Producer Surfece Oomeatk

4.22 Gerr*ral Producer Surfeoe Oomastk

Gabal Oowl N 2S’ 15’ E 33” ~ Phosphete Pmdoced h 1979.s 10

A 11 Glran El Ful N 29” 5S’ E 31”03’ Ocdomlte
Llmeekane

(Marry products.

12 Hafafl N 24” W E 34”30’ Aabesks
Fektsper

22,30 Ganeral Producer Surfece Oameelkc pfaduced h 1979.,
Annualproductkn 440 Ipy.

13 Halaib N 23”30’ E 35” OtY Mmrgrzneea 4 General Producer Unknown Damesllc Ore occurs In bett 70km x 7tmrreplachrg
congkmemlas or lima-lanes.

Mined in 1902 at 500 tpy.

B 14 ttamraweln N 2rY 17’ E 34’03’ Phosphele
El Hamre
Kuetk

5,1s,30

22
22
22

Generel Underground Exparled
EurapelFar Eest

Herwarwekrmke h 1.2M Iov uslna UG malhods.
Mhtng began tn 197S.
Ore grads 28% P205.

Producedh 1979.

Producedh 1979.

Produced h 1979.

1~ prcd;cltan 592kt.

B 15 Haramtje N 2S’ 11’ E 3Y35 Tak General

Gonerel

General

Producer

Producer

Producer

Surlace Damasua

Surface Oorneslk

Surface Oomeslk

16 t-lornrMlkbld N 24’09’ E 34”21’ Fkarapar

B 17 Kab Urn El Abas N 2619 E 33” 1S’ Talc,
msgrresRe
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APPENDIX A: PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP NAME
KEY (2)
(1)

18 Khasm El Qafafa

19 Madlnal Nagrm
Sdralf

B 20 Qusair ●rea
Hamadal
Arahan
Ouvd
Am
Abu Tundub
Abu Sfragalls
Gohdrra

21 Raa Shukatr
Raa Shuprk

B 22 Safaga araa
Urn El Howalfat
Gaaua
Waalf
MohwrradRakrrih

COORDINATES COMMODITY(IES) DATA DATA
IAT. LONG. SOURCES RELIANCE

(3) (4)

N 26’42 E 3X 22 Llrrrastone 2 Ganeml

N 24”40’ E 34” 4T Saryt 1,4,16,22 General

N Z& 10’ E Z& 20’ Phosphate

N 2805” E 3Y 16’ Salf

N 2632 E 33” 5S’ Phoaphata

B 23 Sagia N Z& 20’ E 3Y 43’ Magnaake

8 24 SeIaknSt N 2& 16’ E 33’40’ Tak

25 Urn Gorl[at N 25”36 E 34* 34’ Ochro

26 Urn Hobal N2Y45’ E33”lt’ KaoMs

27 Urn Kabu N2~30’ EW5Z Emamfda
Se@

28 Unnamed N 25” OU E 33” 4U Oofomlk

29 Wadl Abkl N 2209 E 33’12 Marble
dobrrrfle

B 30 Wadl Afalla N*1Z E3Y 26’ Stone

B 31 Wadl Slnl Abu Guraty N 2S’ 1S’ E 34”02 GraphKa

32 Wadl El Tom N 2X 3Y E 33”13’ Badle

STATUS
(5)

Producer

Pmduoar

MINE MARKETS
WI% (s)

Sulfaca Oomaallc

Surface Oomestlo

12451S,.,, , Conflrmad Producer Underground ExfMrlad
17,22,28.30

22,28 Ganeral

124516,,, , Confwnad
17.22,2S.30

22

22

4

4

16,22

4

2,22

2

22

22

General.

G&raral

Qenaml

Ganaral

General

Qonaml

Ganaral

Genaral

Ganaml

General

Producer

Producer

Pmducar

Producer

Pmducar

Producer

Producer

Pmducar

Producer

surface Oomasfk

Undargrwnd Errportad

Surfaoa

Surfaco

Surface

Surfwx

Srrrlaco

Surface

Surfaca

Surface

Oomasfk

Domaalk’

Domasfk

Domaslk
Esporiad

Oomeafk

Oomaalk

Oomaslk

COMMENTS

Total pmduotbn of cryalafllnoIlmaatbn in Egypl
reported to be 9000 m3&r h 1934 from aflSilas.

Dump ●lfaa viaibb, workad In anobnt times.
Producflonfra+rrRoman limaa In ●chbb.
Intwrrdffentproduoar.

65% P205
Phosphafa aepamlsd by Hrmaslona.
Minhg began h 1910 for srxporl10ffm Far East.
Ofe raqukaa cafchafbn to obfalnmarf(efablllly.
Largaal mlna opsratkrgh 1990 Hanwawah(592kl).
Opamlbrr conslatsof seven mkrea,
AMmkrea us. mom 6 plklarrmdargoundmalhoda.
ExckrdbsgHanuawah, producoorr150-300kWyf.

Used h mrrunfaclumof drlllksgmud for pafrofaumIndusfry.

Sadlmonb Ulad by faulting,rrirradby krdrrad shail.
P205 rangaa from 22-30%.
Mtnlngbegan h 1910 for export 10fha Far East.
Ora rqukrea caklnafbn to obla~ merkalstrllify.
Phosphate saparatad by Iirnaslona.
Ovarburdan 140 rl.
Mkskg by room 6 p#lar,shorfwd rrdnlngmafhorfa.
Ora btaatad.brokan bafora fmnsport10porl of Sirfaga,
Capaclly 170kftyr.

Produced In 1979.

PmdrroadIn 1979.

Mined brfermlffantiyon a ●mafl scale.
Rex OAMml.

Producedfn t979.

Ancbnt workfnga.
Intarmifientproducar.

Low grado gfaaa sand.

In aaaoclatbn wnh Ibrraslorre6 dobmlta.
Opened h 19S2. CaO conlenl 3342%.
Largasl martrb quarry in Egypl.

Serpantfneomamanfsl stone.

Small producerIn 1979.

Produced In 1979.
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APPENDIX A: PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTSMAP NAME COORDINATES COMMOD~(lES) DATA
KEY (2) IAT. LONG. SOURCES
(1) (3)

B 33 Wadl fiamsmsl N 2S’ 59’ E 3Y 35’ Stone 2,22

DATA
RELIANCE
(4)

GbIIS?fd

STATUS
(s)

MINE
lYPE

MARKETS
(s)

Producer surface Domasoc
Eqhxtsd

Domeafkc

Braccls verde omwnsrdal stone.
Produced Irstermllfanlljfrom anclenl Urrws.

34 Wadl Sennur” N 2852’ E 31’ OS Alabaster 2.4,22 General Producar $uriace Quarry producfbn waa 400 rn3/yr h mall blocks.
Mlrsedsince Pharaonk limes.
Ore kr tnraatone frwfurea.

35 Wadl Slfeh N 25”06’ E 34”43’ Chrorrrila
Wadl Seifelrr

36 Wadl Silra N 25’31” E 3# I& Grsphlke

37 Zabare N 24” 4S’ E 34* 4V Beryf,tin
Emarafda

3S Zaafarana N 2~ 43’ E 3? 32 Lkmealone
Wadl Dakhsil Glaas sand

General Producer 2 Isnsss, 250 tons, 35% r2r203.
Opsrallng h 1979.

4,22

Surface

Surfllca

22

4,16,22

Ganaral

Qarmral

Producer Domestic

Dorrrasllc

Produced al 300 Ipy.

Zone l-20m thick in mica schbL
Inlarmltlant producer.

General Surface Total producfbn of crystallineHmeslbn in Egypl
reported10be 9rX39rn3ryrh 1964 from all sties.
Ii!gh quailry(fIesa sand.
Sandskrne abouk100m Urkk.
Res: 2Mmf @ 99.27% Si02. Can use wilhoul
Irealmsrsl.

2.4

39 Abm El Margab

40 Idku

41 Harrara

N 30’43’ E 30”05’ Llmealone 22

4,22

1,22,30

QenoIal

General

Genaral

Producer

Producer

Producer

Surface

Surfaca

Surfaca

DOmeslic

Oomestic

Domsalk

Aeaay: 99.2% St02. 0,02% Fe203.

N 31” 1S E 30” 1S Salt Pmducad In 1979.

Ore deposlled by wsporalion.
Two sha#owlakes.

N3WtXY E3rY 19’ Salk,
natron

42 Rashid
Rosdra
Oamieila

N 31’25’ E 30”23’ Sail
Iron

4,17,22
,.

General Producer Suriace Produces bothsodkrmcarbonata and suifale,
Ore de~sibd by avaporalion.
Produces salt, no Iron production.

N 30’13’ E 30” 4# Bemlonile 22

1,22,28,30

General

Ganeral

Pmducar

Producar

Surfaca

Surface

Oomeslic

Domsrdic

ProducedIn 1979A 43 Unnamed

44 Wadl NaWun N 30’21’ E WY 18’ SCM,
nalron

Oidaal occurrence of naturalsoda.
Sadss of evaporke lakes.
f4aIrrmkrurmdh domaslk soap, 011,and glass Induslrles.

N 2LY2rY E 2W SS’ Iron
barife

2,4.6,16, Corsfkmsd
17,18,19,22,
27,30,31

Ore thkknass 2-25m, avg. 9m.
Ore Is blended10produce53% Fe used al HeMan,
1SS4:High grade ore balng mined.
Ghorabl rex 57Mnrl @ 48% Fe.
El GadIda raw 126.7MnM@ 53.6% Fa.
Nasser w 29Mrnl Q 44.7% Fe.
El Harra res: 56.6Mti @ 4% Fe.
Prod (1965) 3MrnUyr.

45 Bahartya area
El Gedlda
Ghorabl
Nasser
El Mama

A 46 Unnamed N 29”52’ E 30° 4S’ Baseff

N 31* 02’ E 29”53’ Limestone

22

22

Geneml

Genwal

Producer

Producer

surface

Surface

DomOsllo

Domeslk

ProducedIn 1979.

47 Amarlysh
Amaryla

ProducedIn 1979.
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APPENDIX k PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTSMAP NAME
KEY (2)
(1)

48 Mex

COORDINATES
IAT. LONQ.

N31” Or E2W 51’

COMMOD~(lES) OATA
SOURCES
(3)

1,4,22,28

22

2,22

4

22

1,4,18.22,31

DATA
RELIANCE
(4)

General

I

General

Garmwal

General

General

STATUS
(5)

Producer

Producer

Producer

Producer

Producer

Producor

MINE
VPE

$urfece

Surface

Surface

Surface

MARKETS
(6)

Oomealk

Oomealk

Kkm-w$lfc

Domeatio
Exported

Oomesuc

Oomealk

SupplledAbxandrbn conslmclbrr Indusby.
Two Iypes of qrmmies:‘Gebef quarrlea mined

by covenlbrrel expbefve melhodq “Fehera’
quarrteabebw aea level, cuf In-skuhlo bbcks
will! no expbakfee requlmd. In 1922,421
quarriea In fhe area were beingexpblbd,

Produced In 1979 al 5 Id&r.

Dlrnenabn clone
Lkme
Soda esh
son

49 Kom Oushkn
KomAeushekrr

50 El Menya
Idmu

51 Samaluf

N3LY32’ E3W 55’

N2806’ EW3S’

N 28* 18’ E 30”42’

N2~45’ ESO’4U

N 2WS1’ E 31. W

Llmealene Tolel produclbn of crystdllrraIlmaslbrr brEgypt
reported10be 9000 m3/yf h 1964 from all sims.

Hi-grade productswith varied uses.
r3rede 96.4-98.8% M9C03.

Producer In 1079.

Quarrks wad for cement produclkn.
Plsnl has a capacHyof 1.4MI.
Blasllngrlone on shlrls 2 and 3; twke a wsek.
Bleat hoka on 5m centers. 6m fromface, deplh 30-55m
ANFO used ae axpbstve.
15000 Ipd rnlnad.

Produced In 19S5.
ProducOon760kUyr,

Old quarry sife reporled 10be closed In 19S2.
Plsnl haa a cepacl(y of t .4MI.

Large scab producer.

Old quarry Ella.

52 Tons El Gabel

A 53 HaMan araa

Lkneelone

Lhmaalone
clay

surface

Surface

surface

Swfaco

surface

Surfew

Surfem

A 34 R#ale N W 5.5’ E 31”22’ Lknedone 22,31 Generel

A 55 Tura
Tourah

A 56 Ah Zaabal

A 57 EIAhmer
Gabal El Ahmar

E 2V 3S’ E 31. tlT Lknesfone 1,18 Ganaral

‘.

22 General

1.4,22 Ganafal

Producer

Preducar

OomeeUo

OomasllcN W 11’ E 31” 2S Saeefl

N W 03’ E 31. I@ Llmeelone
Quarf2He
$andshrne

N 30*017 E 31”00’ Oolomke

N 30” W E 31.10 Lhwalone

N W W E 31.15’ Glaeeeend

A 56 El Qlgla

A 59 G@el MukkaIam

A 60 Mnadl

4 Goneml

4 Generel

2,4 C3enarel

Producer

Producer

Prcducer

Producer

Producer

Oomeslk

Domeelk

Oomesuc

D8masuo

,
Oomaslk

Errporled

Oemeslk

Selective quarryingmethods used.

Dlmenabnal hnesione bbcke for cwwdruclkn.

Productbn has occurred for ●l least 50 ym.
Low quallfy(07% SI02, l%Fe203) glssa sand.

Ore kr lake brmln.
Res 1lMml.
Frtebb beds ●boul 80cm Ihkk ovedaln by salt

Produced In 1979.

Imperial porphyryomemenlel stone.

Om deposlfed byevaporation.

61 Ballah
El Balbh

N 30’43’ E 3220’ Gypeum 2,4,13, General
16!22,30

surface

surface

summa

Surfacb

22 Ganaml

2 Genaml

4,22 Garmrel

62 Porl Said N 31°13’ E 3~ 22’ Sail

N 31”21’ E 2Y 25’ SIone

N 31* 21’ E 27”17’ Salr

63 Ookhan

S4 Memo Malruh Pmducar
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APPENDIX k PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP NAME COORDINATES COMMODflY(lES) DATA DATA STATUS MINE MARKETS COMMENTS
KEY (2) IAT. LONQ. SOURCES RELIANCE (s) TYPE (8)
(1) (3) (4)

65 Kharga area N 2$26’ E 3LY02’ Phosphab 1,2,4,5,14, General
Abu Tarfur

Planned (7) Underground 60% Oonwstlc 35.65% P205
AlumknaSails 17,19,30 50% Esprled Saks recovered slnca Roman Omas.
Msgnealum SORS Oash cennaded to Nlk River by 160km relhvey

Plans call for 2.2Mmf produclbrrat 31% P205 (1994).
Oevelopmenl delayed by rowprke of phosphate.
Abu Tarfur kcsled about SOmap rnlrwrlasw. of Oasis.
Ore 10be rnlnedby undergroundbngwafl rnalhods.
BlasOngof ore wouldbe MtrrHad.
Raprmad reserves of 988Mrnr @ culoff of 23% P205.

66 Kharga

67 Adebtye

N 2S’ 20’

N2W52’

E 3LY36’

E 3T 28’

E 32”34’

Ochfe clays

Oobmkle

1,22

22,27,30

General Producer surface Oomesuc

General Producer surface Oomsslk

Intennilkerrlproduclkn.

Operated by EgyptIanIron & Steel.
Produclbrr 19ss 93kl.

2,4 General Producer Surfece Oonmslk69 Abu ELDarag N 2W 22’ Lknesfone
Glass aand

Tolal produclbrrof cryaieklne firnsslkonhrEgypl
reported10be 9000 rn3/yr h 19S4 from all ates.
Low qualSygleas send.

69 Araqa N 29” S4’ E 32* 2T

E 32” S4

E 32” S1’

E 3304’

E 3T 5S

Ookrmife 4,22,30 Generel Produoer surface Oomestlo Produolsused In gbse, ceramic, and steal.
Annuel production1982 1001rt.

70 Aawan 2 r3enerel Producer surface Oomeaoc
Esporied

Generel ProducW Surface Oomaslb

General Producer Surface Oomaskk

Ganerel Producer Srrrfece Oomasllo
Underground

22 silos h ●rea.
Regbnal produclbn in 1964 reported es 4200 rrtl

71 KomOmbo N 24” 3(Y

N 2C 31’

N2S 09’

Llmeslone

clay

22

22

22,28 ~.

Prducad In 1979.

72 Kom Ombo Produced In 1979.

73 Mehamkl
Eest Sebelya

Mehernldmine worlredby UG room & pllbr tlii 1980s.
Mahmld open PII end Wesl Sebatya rnlnedby open pi+

end dragklnea.

N 2S 10 E 3Z 40’ 1,2,5.t6,1 7,
22.26,28,
30.31

Genaral Producer Surfaca Oomselk
Underground

14 Sebake
Sharawna
Oweln~a
Qurayat
Hagark
MoakahYesrrlrr
Weal Sabatya

65% P205
Re$ 75Mrnt.
Overburden 3m of gravel and mud fromNHsRiver.
Capaclky4811rl&r.
OverWrrdenvarkd from kose gravel 10hard melerlsl.
Maslmum alrkpplngrelb for open PII Is 13:1.
Mkrreaoperate 6 dayahveek, ellhar 2 or 3 ahlfkuday.
OriM& bleat on 2 shlfls.
Ore transported10Asslul, Cairo, and Mankabol.

75 Kalabaha N 23”32

N 27” 1S

E 32”40’

E 31”11’

Keolin 4,16,22,30 t3aneral Producer Surface Domeslic

2,4,22 Genaral Producer Suriece Domealb

Rea: 16.5Mmt.
Produced 20-SOlrl@.

?6 Asakd
Wedl El Aasiuty
Sasra
Aayut

Llmsalona
Akbastar

Total produclbn of crystalllnailrnaslbn in Egypt
reporiad 10be 9000 mWyrIn 19S4 rromall sties.

*k

OictornRe 22

Glass sand, 22

General Producar Surfaca Oomeslk

Qeneral Producer Surface Oomeallc

77 El Kharaha N 29” 3Y

N 29* 35’

E 30”36’

E 30’40’

Produced In 1979.

78 Kasr El Sagha Produced In 1979,
Res: 4.6Mml.
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APPENDIX k PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP NAME
KEY (2)
(1)

A 79 Oamkalta

80 Baltlm

81 AbuZenbm
Dahaaaa
Farah El Ghozan
Om Ekaygan
Mmaab Salama
Tbh
Khabouba
Haasbar

82 Magham
Magharah
Sa!a

COOROINATEB COMMOD77Y(IES) DATA DATA
IAT. LONQ. SOURCES RELIANCE

(3) (4)

N 30”13’ E 30” 41T Sail 22 Ganaral
Black aanda

N 31”33’ E 31”0S Sail 4,22 General

N % 03’ E 3Y 26’ Gksaasand 2,4,22,30 Ganaral
Kaolin

N 3&42’ E 3Y 23’ Coal

83 Sarabk al Klradam N 2W 5S E 33”28 Turquolaa
SarabaREl Ktradbrr

64 UrmnSogma N 29”90’ E 3* 21’ Manganaaa
Wadl Nasslb CopPar
Wadl El Noamwr
Wadl Shallal
Abu Qafaa
Wadl El Huaaanl
El Adldtya

85 Elba area N 22*29 E 3S” 10’ Mw’r#anam
Chfomila

86 Banl Suaf N 29’01’ E 31”08’ Lknaalorro
Gypsum

87 Wadl Qana N 2802 E 32 W Lknaatorra
Glaas sand

STATUS
(5)

Produwr

Pmdumr

Producer

MINE
TYPE

Surfaca

MARKETS COMMENTS
(8)

Domestic

Oomaalic

EsDorfad

2,4,9,14,15, Confknrad Pbrmrad(7) Lbrdarground Oomaalb
22,28,30,31

Vz2 Ganaral Prodocar Scrrfam Domaafk

1,4,18,22, Ganaral Pksnnad(7) Surfam OomaalJc
30,31 Pool producar

. .

16.22

22

22

Qaneral Prcducer Unknown Oomaalio

Ganarrd Producar Surfaca Oomaslk

Garmml Producar Surfacb Oorrwallc

Pmducad In 1979.

Om deposikd by evaporation.

500,LKI0tons aullabla for Iabkwara and ahael.
Kaollrrbark 2-2.5m Ihkk under 30-40m aandalone.

MlnlngLwgan1964, Iarmkzatadkr 1967 due 10war.
Workkrgamrwlsl of 2 drkla, 1 shall, and 2

bngwall facaa.
SNabahg rahabMWaclIn 1954, prodof 0.6Mml/yr

Ora K cokhg coal fypa pbrmad for Zasfaranah planl.
Raaarva 51.6Mml.
To ba raatartad In 199S at 125kt@ Ufrmdlngavalkbla.
Mah aaam 3 fool fhkk, wikhhl S. To ba blwzdad.
Safa mksadal 16M&r from 19S4-67.

Irdwmktanl prodmar alnca arsclanlIlmaa.

Dbmverad 1896. Producad 1911-1967.
Muillplaomurrancea In area.
Mn occurs bafwaarrk and aa @ 35% Mn.
Tofal prodrrcfknwas 5.5MmL Roaarvaa 4MmZ.
Plana cd for mhabMkaUon●nd producfkmby 1990.
Pmdrccadal a rale of 200kVyr.
Ore Iarrsosaverage 2m krfhkknass.

Mnad dma Iha 19SWS.
Ora from 11 sham

Sagan producfbn In 1S91.

Produclbrrbagan h 1991,

(1) Rapmaenla propartyor proparfygroupingaa defhad h Appandbrmap A-1.
(2) Dua 10soktwaraIknilalbna, aRanamaa do nof krcfudo●ny dlacrWal marklrigs. SpaUrIgof kzdtdrlualatla nrmwa vary mnskdarab~ by aourco.
(3) Complala 2sIof dala aourma foundkrAppandbrD.
(4) Genaral. danotarrUrnkladda~ Conkkmad- donoteadapmll Informakbrrconllrmad by aavoral aorzrcas.
(5) Sacauaa of Iha varyhg aga ofaouma hformalbrs, Iha alatua of krdMdual ahoamay not ba current.
(6) Raflsck whalher primarymarkakfor prmlucfb htamal or for ●xport.
(7) Silas ara nol currarrllyopamlksgal IrN producfbrrbval. Oavakopmanthaa baan comfzlabd buf Ibranclrzgnol yet aacrrrad.
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APPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP t4AME - COORDINATE COMMOOITY(IES)
KEY (2) IAT. LONO.
(1)

1 Oakhls N 25”30’ E 29’10 Phosplrab
Abmkla sake

t Magnaskrmss!ls

2 Umm RIM ‘ N 2$” 2W E 34”35’ Gold
Om Rrrs

M3 UrrwrrGamlsl N 223U E 3~2& GOtd

H4 Bmmrtyah
Bwromtya

5 Umm Tlour

K6 Suksrl

N2Z2rYEw4woold

N 2C5T E W4Z Gold

G 7 Ala3sh N NW’ E 3Y 27’ Gold
Alsib altver

G 8 $anwra N 26” 2T E 33”34’ Gold

0 Hskrvn N2W 35’ E33” IF Gold

K 10 Gobel Rossas N 25”10’ E 34” U Lead
Gobal El Ru8as

K lt Rrrrr@ N 2~ 25’ E 3S 08’ Load

12 Zeblrgel N 2Y 37’ E 36”12’ Paddot
Zebarel

M 13 ~U Sey.sl N 22”46’ E 33”45’ CopPar
Abu $WIIYel nkkel

coma

DATA
SOURCES

($)

1,4,22,30

1,2,3,4,
18,22

1,3,16.22.30

1,3,4,16,
22,30

1

1,3,4,22,30

1,3,1s,22
‘.

1,3,1s,22

1,3,16,22

1,2,11,1622

1,22

1

1,4,11,18,
22,30

DATA
RELIANCE
(4)

Conrwl’nsd

Conrlrrnad

General

Confkrrwd

General

Conmmad

General

Generel

General

Conflrrnad

General

General

Qmreral

STATUS MINE
(5)

Past producer surface

Pest producer SurbUG

Past producer SUrfaca

Pasl producer surface

Pasl producnr Sru@a

Past producer Underground

Past producer Unknown

Pacl producar Undargmund

Past producar Surlaca

PrIat parducar Underground

Pest producar Unknown

Peal producar Surfaca

Past producer Surfaca

COMMENTS

35-s5% P205
SaKSrecovered since Roman lkrrsa.
Mhhg caasad at baghnhg 01Iha 2Wh canluty.

AJluvblgoN prod. around 1905.
Old wolrln~, Incbdhg 190S-7, 194346.
Ore h oranodbties ●nd aranires.
Racaniaxpbrelbrr work &nducWd, aevaral shdls
sunk. Ras (1955): 16kl @ llgrl Au.

Qokl contanl hcreasas wMrwUr depth.

Alluvlslgoldprod. around 1W5.
Quariz valrrs.
S hclnsd or verllcd shells present.
Lerga Islllngs @ 5 @ raporlad.
Akrvlsl gold prod.between 1W7-1919.
Pwlodb prospacUrrg1937-1S61 .
Four quartz vakw kr schlsl.
Rax (5 zones) 1.S5MmI @ 2.6gm
TWhrgsaslknalad at 54kl @ 5 @ reporlad.
Alluvialgoldprod. 1912-1920.

Lode gold, bw grade.
Aboul 25 Id of ore exlratiad from90 quarlz valrrs.
Ma producd krlerrrWtsn~, prknsrltj Mwaan 1947-1952.
Gold ●ssays6.1-29.4 @l, hi-grade ●raes worked out.
GoN rablad to allersd grsrrlles.
TaHrrgsof 32111@ 5 grl reported.
worked 1914.1918.

Low grade occurrence
Ancksnlwominga.

Qua& vehs.
Woli(ed 1W4-1W7.

Worked 1912-1016.
SUuldssin bedded Is.
1964 reserves reported el 400,000 Ions@ 10% Zn.
1981 res: 3751rl@ 7% Zn, 16.2% Pb.

$rnd da~st, bw grada.
In gypsum ascoclalad wllh suihir and pyrlle.

No pmduclkm skrca 1914.
Gem qtmlllyslonas.

Workad kr imclarrttlrnw.
Workings hckrda 69m shall, 1205m drll!cora.
Messtva 6 dbsamlnatad ore In amphlbolile.
Lana WOm x 30m.
Rex 65kl @ 2.8% Cu. 1.53% N1.
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APPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP NAME
XEY (2)
(1)

H 14 Hagar Dungash
Oungasharea

J 15 Hamr

E 16 Wadl Mcghara
Mokatab

D 17 Abu Otyaba

113 Gamee
Raa Gemss

c 19 Olrrdshqln

C 20 till Ruwehh
Abu Roash

C 21 Oak al Maknun

C 22 Ezbel al Hsggam

C 23 Gebel al Mudll

C 24 Bayad al Nassra

B 25 Ah Sk

F 26 Gebel al Ablad

F 27 Gabal Gari al Oak

F 26 Salansura

F 29 Sshnase

30 Aeyutel Ghsrbl

31 DUNnkO

32 Abu Fcda

33 Ahaywa

34 Hartdl

35 MralIa

36 Kolsl al Qasr

COORDINATES COMMOOITY(IES)
IAT. LONO.

N 24’59’ E 3~ 57 Chmrnlle

N 2403’ E 3Y 02’ ‘TsIc

N 21Y50’ E 33 WY Turquoke

N 2W3~ E 3ZO& @elhysl

N 27”42’ E 33’30’ Sulhrr
Pobseelumeella
Olelonslls

NW 14” E3&5S’

N 2W4(Y E 31”1#

N 2W4$ E 31”20’

N S4Y E 31”2U

N 2~54’ E 31”00’

N 2W 04’ E 31” 06’

N2# 53’ E31” 13’

N 2&2& E 31Y42’

N21YM E3W46

N 2~ 55’ E 30’41’

N 2&O0’ E SW4S

N 27” it’ E 31’11”

N 2~06’ E 31”1(Y

N27”2# E 31Y58

N 2V 26’ E 31” 4~

N 2W4T E 31”3S

N NOT E 3T4!Y

N 26’03’ E 32”16’

Gypsum

clay
Rmeslone
Lmasn
clay

clay

Gypsum

Gypeum

Gypsum

Lknsstone

Llrneslone

Lkneelona

Llmeetone

Lbneslone

Lhmetcne

Llrnastone

Llmeslone

Llmastone

Llrrrsslona

Llmeatone

OATA
SOURCES
(3)

1,4.22

1.22

1

1

1,2,4,13,22

1

1,4,22

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.

OATA
RELIANCE
(4)

General

General

Genaral

General

General

General

Goneml

Ganeral

Genarsl

Ganeral

General

General

General

Ganeml

Ganarsl

General

General

Ganaml

Ganeral

General

General

General

Genersl

STATUS MINE
(5) lVPE

Pnsl producer Surfsce

Past producer Surlsce

Pool producer Surface

Past producar Surfscs

Pool producer Surface

Past prcducer Surface

Past producar ‘ Surface

Paal producer Suriace

Paat producer Surrace

Past producer Surface

Paal producer Surface

Pool producer Sutface

Paal pmducar Surfacb

Past producer Surface

Pool producer Surface

Pool producer Surface

Pssl producer Suriace

Pool producer Surface

Paat producer Suriace

Pasl producer Surface

Pool producer Surfaca

Past producer Surfaca

Past producer Surface

COMMENTS

Occurrence
6 akea,awerel lenses h each, 1000 tons ore of

medhrmgrade. Raporlwl 10be rnlnedoui.

Prcduckrg!m1979.

Octurrenco.
In aaama of eendslona.

Occurrence,
Anclanl wortrlngsIn grsnlle.

Occurrence.
Sulfuraseoclated wtlh gypsumIn evaporates and marl.
Espblled lntemrllLsntlyIn 19503 and 1960’% slopped 196

Old quarry alla,

Old quarry she.
Road ccnslructlcn mstarlats.

Old quarry aka.

Old quarry aila.

Old quarry aile.

Old quarry alle.

Okdquarry alle,

Old quarry alle.

Old quarry she.

Old quany s!le.

Old quarry alle.

Old quarry one.

Old quarry alle.

Old quarry ake.

, Old quarry alle,

Old quarry sile.

Old quarry site.

Old quarry alle.
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APPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTSMAP NAME COORDINATES COMMOOI’IY(IES) OATA OATA
SOURCES RELIANCE

(3) (4)

2,3,16,22,30 General

STATUS MINE
(5) lYPE

Past producer Underground

KEY (2)
(1)

K 51 UrrvrzOud
UrrsnUd

G 52 EISld

IAT. LONG.

N2~51’ EW3S’ Gold Dbswnlrrebd ore In Ienlkulsr zones.
14,000 Ions @25 gmkrzt.
EsPblleddurkrg1S47-1953.

Past producer Underground Greatest produc41cnbelwaan 1944-1981.
Eslmdbn plsnton ate wllh capacity of 70 I@.
Largest & rbhost golddopodr In Egypl.
Belwaerr 1944.1936, produced 120ki ore.
Workkrgs(1088) bdudad 4000m of shahs, drtfb,

and wklZOS.

N2S’OV E3Y 33’ Gold 2,4,18,22 Gonoral

N 2C4Z E 3S 17’ Gotd 2,3,16,22 Ganarsl Past producer Underground

Paal producer Underground

GokMesrkw dkaeOffokilb porphyry.
Anderd Mkre.

53 Fallm

K M Umm serIWrl
Hil@
El Maald

Kncvmah ancbnt Umea.
ReoorrlmlnkKIbegan 1930, two zonas devabped.
lrrwseUgaUcnscerrbd out 1938-S2, 1974-76.
Aeeodated W vokenke.
Aaaaye ●. Zn 9.9-21.8%, Cu 1-4.4%, Pb 0.5-2.3%

Au 0.3-3.5 ppm, Ag 2S0-1500 ppm.
Ras: 200ki @ 12.69% Zrr,2.1% Pb, 1.44% Cu.
OaposB120-lSOM long, 5.S-S.SMthkk, 40-120m deep.
Gcsssns andautkle Ienaee lo Ielc.
Ore grades 42% Zn, 2.5% Cu, and 0.08% Pb.

N 2<14 E 3C4U ZhC, COIZPIU
Lasd, Gold
Slkw

1,4,11,16,17, Ccnlklrzad
22,23,30

K 55 tismsla
Abhan

A 55 Ghatinylsl
El Ghcrbsnlsl

A 57 Omeyld

A 56 Hammer!

C 59 CzuarTalEl Farass

C 60 Girza

A 61 Burqan
Serkan

D 62 Raa Maleab

N 24”22 E 3S Or Zinc, Coppsr
Laad, Talc

N 3rY 53 E 2W 3(Y Gypsum
Iknealorza

N WY 4T E 2V 12’ Gypsum

2,22 Genwsl Past producer Underground

2,4,16,22 Gansml Paat prcduoer Salle In deproesti abng coast.
Reserves reported●l 17MrnL

2,4,16,22 Ganaral
-.

2,13,16,22,30 General

Pasl producer Surfaca Salle In depreeebn abngwaat.
Rsxzatvasreportedat 17MrrN,

N 3W 48 E 29”23’ Gypsum Past prcducar Salle In dOpr@Ssbfldcng coasl.
Friable Bedsaboul 80cm Ihlck overisln by ssll

N 2W 33’ E 3W 58’ Gypsum

N 2W2r E 31”12 Gypsum

N3W3S’ E29”30 Gypsum

2 Genaral

2,18 General

2,22 Ganaral

Pad producer

Past Wcdwr

Past producer

Surfaca

Surlece

Surface

Alluviumdapoens.

Alkrvkrmdepoake.

Large exiant, 7-10m In Ihkknasa.

2,4,13,16, Ganersl
22,30

Sad ofIsrgaIetaralerrtent.
Rea: 250MrnL
Malarial sullebb for cemsnl & plestarof parts.
Beds vary from 17-llm Ihlck, allamallrrgWIh mstlrls.

N*13’ E32’ 38’ Gypsum
Anhydrlte

Pad producer

N 2421’ E 35” Od Tkanlum, Iron
Vanadium

2,4,1622,30 Confkmed Paal producer Unknmvn Ras: 41Mnzl @ 34.9%TI02, 52.2% Fa203,
and 0.28% V203.

Ore In gabbro and ancrlhoaRe.
Main band 330m x 50m., averaging 150m Ihkk.
Expbred In 1974-75.
Produced 100kl/yr In the 1950’s.

K 63 Abu Ghalsge
Abu Ghaisga
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APPENDIX B: PAST PRODUCINQ MINERAL PROPERTIES IN EGYPT.

MAP NAME COORDINATES COMMODITY(IES) OATA
KEY (2) IAT. LONG. SOURCES
(1) (3)

Ii 64 Wadl El Mlrajr N 25”11” E XT 45’ Marble 2,22

65 Umm Ghelg , N 2S 43’ E 34’27 Load, Zinc 2,4.11,16,17,
copper 22,30

H 66 Alud N 2S02 E W2& Gold 2,3,4,16,17,
bsrlle 22,30

L 67 Umm Ele@ N 2S 3T E 34” !W Gold

L 68 HuIII N 23’ 2T E 35”11’ Gold

L 69 Urga El Raran N 23” W E 35” W Gold
Ourga Rayon
Argaryan

L 70 Gabal El Anbal N2Y 06’ E3$1W Gold

K 71 Umm Tundeba N24”5S E34”u GOti
LkmmTaneklba

L 72 Balan N 23’37’ E 3S 02’ Gold

L 73 Umm Kalikr N 232~ E 35” lkY Gold

G 74 El Skd N 2&O0’ E 3~36’ Gokd

G 75 Hmrmamal N 2615’ E 3Y 24’ Gold

G 76 Abu Memkval N 26”34’ E 33”42’ Gold

J 77 KurSunos N2T59 E3YO0’ Gold

J 78 El Hudl N 2T 57’ E 3T 06’ GO~
Barlie

79 Umm Ashka N 2Y 06’ E 33” 1S Gold

3,22

2.3.16.22

3,22

3

3,22

3,22

3,22

3,30

3,22

22

3.22

.

3,4,22,30

3,22

DATA
RELIANCE
(4)

Genaral

Conllmred

Conrbmnd

Gerwral

General

Ganeral

Qenaral

Ganeral

General

General

General

Qen.sral

General

Ganeral

Ganeral
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STATUS MINE
(5) lYPE

Paal producer Surface

Past producar Unknown

Past producer underground

Past producer Surface

Past producer Surfaceruo

Pasl producer Unknmwr

Pasl pmducar Surface

Pasl producer Underground

Past producer Unknown

Past producer Unknown

Paal producer SurfacerUG

Pasl producar Unknown

Past pmducar Unknewn

Past producer Unknown

Pasl producar Unknown

Pasl producar Surfaca

COMMENTS

Pmduclbn reached 1200 m3/yr; Irderrrrlklanl1960s.

Rex lMml @ 13.9% Zn, 2.03% Pb proven;
1.6Mml @ 11% Zn, 1.3% Pb probable.

Res 6301d@ 14.8% Zn, 1.94% Pb.
Reaervea krUrma PII araas 1Ikm dielanl.
Mkred 192&1966 on a smetiscale.

QuarIz vaknskr gabbro.
Res: 19kt @ 16.3@L
Anclenl mine.
Proven ore: S600 lon8 @ 12.66 ~, Probable ore
Mined duringpsrlodof khePheroahs. no mcanl

mkrkrgacrMy.
Esplorakkncondrrclsdbekwaan 1953-1969.
Workhgs consist of 690m ol drlrlfng,230m of

ehafikrg,affd 135 aruface Irenches.
Ore In gabbro and quariz velrm

Extensive ancient workkrguover 2.5 sq km araa.
Ore asaockted Wllhgabbmand dbrila, alluvlum.
127 axpbralbn plla vtslble.

Mined by ancbnls and earty 1900s.
Ore In msksvokcanktlssurea IWngquarlz vakrs.

Ore kr melevokank lIMS CUIby quartz velna.
Anclenl worklrrg.

Ancientrukravisible.
Ora h meksvobanks.

Om h quaffs vein cukklngmeksvokank luffs.
Workksgsconsist of 4 shalksand dumps.

Ancienl mlrre.

Anclenl workkrg.

Ore In grimodbrile slock.
Ore ndnedh ancknl klmas. 1944-1958.
Ore apparently mined OUI.
Ore grade range was 1l-26@L
Anclenlworirhg.

Ancianl working.

Anclsnl vmrklrrg.

Anclenl mine.
Barlteveins In metamorphk rocks.

Quartz vain and plecar.
Anclenlworking.



APPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENf’SMAP NAME
KEY (2) -
(1)

M SO Harlerl

M at Neklb
Neqlb ‘

M 82 BlockE

M 83 Mamhllr
MarahO

M S4 Afsharrfl

M 85 FHel

M SS Mfrfla

M 87 Abu Fass

K 88 Hangaitya

H 89 Dungash

H 90 Tnlel Gadnlbr
FneGodelbr

H 91 Umm Samm

H 92 Umm H~ab

93 Umm Mongul

S4 Umm Mad

95 Wadl Dlb

G 9s AbuOamhiah
Abu Drahlah

G 97 Kab Amlri

G 98 S091

G 9S Gldarfd

G 100 Ah Had

G 101 El Rebshl
Gabal Rabshl

COORDINATES COMMODfW(lES) OATA
IAT. LONG. SOURCES

DATA
RELfANCE
(4)

Garreral

Genarat

General

Geneml

General

General

General

General

General

Genefal

STATUS
(5)

MINE
TYPE

(3)

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,16.22.30

3,22

3,22

“.

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

N 22”59’

N 22” 4S’

E 3Y2@

E 3X 43

Gold

Gold

Pasl pfodrrcer

Past producer

Unknown

Unknown

Anclenl wofldng.

Occrmence of placer and a!lemllon zonaa.
Anclenl wwklng.

Occufrenca of plecem on aliuvlelIafmces.
Worked before WWl,

Occrrfrefrceof quartz vekrs.
Ancbnl wofkbrg.

Occumence of quaffz velna and anaralbn zones.
Ancbnl worldng.

Occurrence of quartz velrm.
Ancbnt Workhg.

Occrrffefrceof p&car md aHefalJonzonaa.
Ancbnl wrkkfg.

Occurrence C4quarlz veins.
Ancbnt wo*lffg.

Exploiled_ 1933-1952.
Ore krgranne.

Anclenl mine.

Occurrence in dbrile.
Anclenl wofklng.

Ancleft wofklng.

Anclenl working.

Ancientwofklffg.

Amclerflwwirkfg.

Ancbnl working.

Anclenl wofklng.

Afrclentwofkbzg.

Anclanl working.

Anclenl wofkkrg.

Ancbnl wofklng.

Anclenl working.

N223S’ E 3Y 2U Gold Pool producer unknown

N22”30 E 3X 2T Gold Poet producer Unknown

N 22” W

N 22”24’

Gold Pael producer Unknown

E3Y3S’ Gold Paat producer

N 22”34’

N 22” OS’

E 33’5S Gokl Past producer Unknown

E 3Y 52’ Gold Pael producer

E 34” 3TN 24”51’ Gold Past producar

N 24”57’

N 25”24

E 33’52’

E 3Y 3S’

Gold

Gold

Paat pmducar

Pool producer

N 25’19’

N 25”00’

N 27” SO’

N 27” 2S’

N 27”48’

N 26”24

E 34”0S

E 34”05’

E3YO0’

E 3T 4C

E 3759

E 3Y 35’

Gotd

Gold

Gold

Gold

Gold

Gold

Ganeral

General

General

Genefal

General

Geneml

General

Ganerel

Ganeral

General

Genaral

Past producer

Paal pmducar

Past producer

Pool producer

Pool producer

Paat producer

Unknown

Unknown

Unknown

Unknown

N 26”22

N 2621”

N 26”24’

N 26” 1S’

N 26”12’

E 3Y 35’

E 3T 49’

E 3Y 2V

E 3Y 31’

E 33’42’

Gold

Gokl

Go)d

Gold

Gold

Pael producer

Paat producer

Past producer

Pas\ producer

Past prodrrcar

Unknown

Unknown

Unknown

Unknown

Unknown
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COMMENTS

APPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN EGYPT.

“COORDINATES COMMOD~(lES) OATA DATA
RELIANCE
(4)

General

General

General

General

General

Gonerel

General

General

General

Gwroml

General

Genaml

Germml

General
.

Generel

Gmmral

General

General

General

Generel

General

General

STATUS
(5)

MINE
TYPE

MAP NAME
KEY (2)
(1)

G 102 Umm Eah

G 103 Umm Had ‘

G 104 Umm Sehmel

G 105 Hmmrruda

G 106 El Nuf

G 107 Ksrelrrr

10S Tarfawi

G 109 Zekton

H 1iO SQdit

H 1tt Abu MatsWeed

H 112 D~hbag

H 113 El Hlahal
El Nesakmt

H 114 Sokart
Sekarl

H 115 Abu Dabbeb

H 116 Abu Qarts

H 117 Umm SatstH

H 118 Sszah

H 119 Umm Setlrrr

H 120 Samut

H 121 UrkEl Fahld

K 122 Kurdemsn

K 123 Altawt
El Lawl

K 124 Owab

M 125 Setga

M 126 Umm Shaahoba

LAT. LONQ, SOURCES
(3)

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,22

3,4,22

3,22

3,22

3,22

3,22

3,22

3,22

N 26”Or

N26’OY

N 25”s4’

N2!YS6’

N 2S S2

N 25’ SS’

N 2S 4S

N 25’44’

N 2!V2S’

N 2S” 13’

N 25” 2S

N 2S’ 1S’

E 33’38’

E 33’3~

E 33’42’

E 3% 45’

E 3T 41Y

E W03’

E 34”03’

E 33”44’

E WOI’

E 3~ 41”

ExY4r

E 3Y4W

Gokt

Gokk

Gold

Paat producer

Past producer

Past producer

Paal producer

Pasl producer

Past producer

Past producer

Paskproducer

Past producer

Poet producer

Past producer

Pest producer

Unknovm Anctsntworking.

Ancbnt workkw,

Anclsnl woridng.

Anctsnlworkhg.

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Gold

Gold Anctsnlwortdng.

Gold AnclantWorirtng.

Anckrnlworktng.

Arrc&nlworlrkng.Gold

Gotd Anctanlworktng.

Ardent Workhg.

Ancbnt mkre.

Ancbnl workkrg.

Gotd

N 2S” 12’ E 3X 45’ Gokr Pasl producer Unknown Ancksntmtna.

N 2S” 20

N 2S 1S

N 2S” 11’

N 25” W

N 25’04’

N2~W

E 34”33

E WOO’

E 3&Y5s’

E 34’03’

E XYST

E W53’

Gotd Paat producer

Past producer

Past producer

Pool producer

Past producar

Pasl producer

Unknown

Unknown

Unknown

Unknown

Unknown

unknown

Worked durtng1W7-1917,

Gokl Ancbnt tie.

Anclsntworking.

Anclsntwdthg.

Ancksntvmklng.

Gokt

Gold

Gold

Gokt Gold h quarz vatn kr grsnodbrtte,
Worked to a depth of SOm,

Ancientworktng.

@koitad bshrrean1947-1952.

Ancbnt working,

N2iYO0’

N2f S3’

N 24’ 4T

EWIU

E 34”43’

E 34. 4U

Gokd Past producer

Past producer

Pool producer

Unknmvrr

Unknown

Unknown

Gokt

Gotd

N 2V 4S’

NZZ34

N 2235’

ES2S

E W 0S’

E 34. lIY

Gold Past producer

Pasl prcducer

Past producer

Unknown

Unknown

Unknown

Anolsntworktng.

Anctentwwltlng.

Anclsnl working.

Gold Gensml

GenemlGold
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APPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP NAME COORDINATES COMMODIW(IES) DATA
KEY

DATA STATUS

(2) . LAT.
MINE

LONQ. SOURCES RELIANCE (5) TYPE
(1) (3) (4)

127 Befam N2Xt7’ EW 31’ Gold 3,22 Genaml Past producar Unknown

128 Umm Egal N!2203 E34”!W Gold 3,22 Ganeral Past producer Unknown

129 Wadl Zaklon N2S!M E3Y5T Gokd 3,22 General Paal producer Unknown

K 130 Gefl

K 131 Qulen

K 132 Shelellk

K 133 Abu Rahaya

L 134 Korbfal

135 Romil

M 138 Gabal Moqaseem

M 137 UmDorrd

N 2<31’ .E W 4Z

N2~16’ EW 06’

N 2<11’ E 35” IT

N241O’ E3S1O’

N2249’ E35” OS

N 22’ 1!? E 35” 4W

NZ?O& E3Y5S

N2TW’ E34” I0’

Gold

Gold

Gold

Gold

Gold

Gold

Chromlle

3,22

3,22

3,22

3,22

3,22

3,22

4

4

General

General

General

Ganaral

~anaral

General

Genetal

General

Past producer

Pasl producer

Past pmducar

Pasl producer

Past pmducar

Pasl pmducar

Pasl prcducar

Pasl producer

Unknown

Unknown

Unknown

Unknown

Surface

Unknown

Urrknowlr

Unknown

136 Urn El Ttyur N 22 Ir E 34” 3S Chmrnlle 4,22,30 General Past pmducar Unknown
gokd

M 139 Sol Iiamld N 22”15’ E 33”46’ Chrornlle 4 Genaral Paal prcducer Unknowm

M 140 Urn Krsmh N Z/ 40’ E 3? 4S’ Chmrnke 4,22 Genaral Pasl producer Unknown

M 141 Oyntyal El Guelelb N 22”40 E 3Y 46’ Chromt!e 4,22 ~. Genaral Pasl producer Unknown

M 142 Wadl Hakmur N 2T 40’ E 3* 46’ ChrornRe 4,22 General Pasl producer Unknown

L 143 Wadl Arayas N 2Y 35’ E 34’51’ Chrornlle 4 General Pr4slproducer Unknown

L lU Abu Oehr N 23’37 E 35’ lMY Chromlle 4,22 General Past producer Unknown

K 145 Wadl Ghadlr N 24’49’ E W 4S’ Chrorrdle 4,22 General Paal producer Unknown

K 146 Wadl Umm Hegarl N 2$44’ E W 42’ Chfomlle 4 Genaral Past producer Unknti

H 147 Abu Mlrakva N 25’01’ E 3Y 52’ Chmrsslb 4 General Past producer Unknown

H 148 Bamamlya N 25” O& E 33”50’ Chrornlle 4,22,25 General Past producer Unknown

“b
H 149 Barrarntja II N 2S 07’ E 3Y 22’ Chromlle 22 General Past producer Unknown

150 Kolel Urn Hcmr N 25” 4S E W 1S Chromtle 4 Genaral Past producer Unknown

COMMENTS

Anckml worldng.

Anclanl workhg.

Anclsnl working.

Ancfenlworfdng.

Arrctanlworking.

Ancientworkksg.

Anclsnl working.

Alluvialdeppsflexpbllad before WWl,

Ancfenlrrslne.

Sbrlenses conlalnkrg180 Ions of med. gr ore.

Nhe Ieneaa of emell tonnageand med. grada.

14 lenses h Iek-cerbonala mcka.
Worked duringfhe 1920’a.

13 lenses, 630 tons, 48% C1203.

Wadl AMql araa.
16fenaea.11 00 Ions, 49% C1203.

Wadl Albql erea.
6 smell Isneee of highgrade era.

Wadl AHsqlaraa.
1 lane, 550 lona of highgrade ore.

33 smell lenses encbsed In Iak-carbonale rocks,

1 lens. 2-10m Ihkk, 53.9% C1203,

8 Ianses, 4300 Ions medhrmgrade ore.
Produced h 1979.

1 lens, kw grade ore,

4 lenses, 195 Ions, 36% C1203.

S4 lerrsasover 9 sllas krIab-cerLwnala.
Srnel scab mhhg.
Ore h podbrrr dapoalle In uflrabaek rocks.
Ore grades 35-36% Cr.

SmeHscale mlnlng.

17 Iensas, smell reserves, 42% C1203.
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COMMOD17Y(IES) DATA
RELIANCE
(4)

General

General

General

Ganaral

General

Gerraral

Ganeral

General

Ganaral

Qenamrl

● Qenoml

General

General

@rraral

Qerrwal

General

Qenerel

GenOral

Qer-roral

General

r3eneral

General

38

STATUS
(s)

MINE
TYPE

COMMENTSMAP NAME - COORDINATES
KEY (2) IAT. LON13.
(1)

151 Gabal El Rabshl N 26.11” E 3Y 40’

K 152 ROSShsll N24. 51” EW 34’

DATA
SOURCES
(3)

4,22

4.22

4

4

4,22

4,1e,22

4,16,22,30

4,23,30

4,22,30

4,22

4,22,30

4.22,30

4,22

4

17,22,30

22,3a

22,30

22

22

22,30

22

16,22,30

Pasl producer Unknown 18 slles, 100 Ierwee, 2700 Ions, 44% Cr203.
Small scala expbNsUrm.

SMSllscaksexpbllalbn.

Old producer.

Old producer.

Old producer.

Two vekra @ 4.86% Nl, 12.25% Fe.
Rex 5-6kt of ore.
produced in 1937-3s.

Porphyrycopper nolad at 4 Sllw.
Res 60Mrrrl~ 0.3-0.4% Cu.

Ore fromquartz vehs and alluvlum.
Mlnad h khe1940’e.
Zone of 70 vekrs.

Rukrof sncbnl Onenrailer al one.
Aone of SOvaha In qusti.
Ras: 10MMI @ 2kdSrr,3kl Ss0, 13kl LIO.

Thras wine In granite, 150m x 30cm.
1S0 Ions 01W03 concentrate pmduasd in 1938.

ErrploiledIn the 1940’s and 1950’s.

Pasl prcducer

Past producer

Pasl producer

Pasl producer

Paal cmducer

UnknownChromSe

K 153 urn El Abas

X34 Sagls

155 Umm SalsUt

156 S1.John’sbland

H 157 Hamssh

H 153 Mueltra
Mueiltra

K 159 I@

G 160 Maghrabiys

L 161 Zargat Naam

H 162 Qabal Inelgl
Eneigi

D 163 Abu Oafag

1S4 Gabal Urn Selim

165 Rosatb

O 166 Abu Rilham

D 167 Wadi SikhaM

E 166 Sarabil El Khadim

169 El Agma

170 Rageita

171 Rahaba

172 Samra

N 24..31’

N 3~66’

N 2$10’

N 2X 3T

Magnaske Unknown

MsgnasRe

Unknown

SuriacaNlr2kel
Parldok

N 24.41’ E *05’

E3Y 65”

Copper
GOkd

Tlrr

Past producer Unknown

surfaceN 2( 54’ Pool producer

Past producer SurfaceN 2S0S’ E 34” 3V Tkr
Tungslen
Tarrlslum, nbbkrm

N 26”22’ E 33” 2T Tungsten Paal producer

Paal producer Surhost4 23” 4S E 34”41” Tunrmlen

N 2S 13 E 34”0S’ Fluorile Paat producer Surface Vaina reporlsdiy2-3m in thiokneaa,worked out.

Kaolin

Qrsphile

Paal producer

Paal prdraer

Paal producer

Surface

Unkrrowl

Surface

Low grade keolhrile,productionlimited.

OiacovaradIn 1936.

Expkoilsddurkrrg1S29-1906. No presanl production.
Reserves esllmstad al 47MM1(19S2).
Producedal 201@r.
Ancientworking.

AnclerrlWorkirra.

Ancianl working.

Ancianl working.

Anoiantvrmking.

Ancientworking.

Aoienl working.

N 29”23’

N 2S” OS’

N 31”16’

E 32”33’

E 33” 5S’

E 30” 3L7 Slack send
REO

E 32”26’

E 32”24’

E 33’27’

E 34”46’

E 34* OS

E 34* 04’

E 34* 21”

Copper

Copper

Copper

Coppar

Coppar

Copper

Copper

Past producer

Paat producer

Past pmducar

Paat producer

Paal producer

Paal producer

Paal producer

Unknovnr

Unknown

Unkrmwrr

Unknown

Unk-

Urrkrrowr

Unknowr

N 29”14’

N 29* 06’

N 29”00’

N 2W 34’

N 28”37’

N 26”21’

N 28” 1S

.
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MAP NAME
KEY (2)
(1)

173 GrIIMl Darah

G 174 Hammama’

G 17S Emldiys

G 176 Atallah El Mur

G 177 Alallrr

G 170 Fswskhlr

179 El Man-m

H 180 Qabal Dungash

H 181 Zug El Sahar

H 162 Wadi Es-al

H 183 EIAlawl

1S4 Wadi El Gemal

K 185 Maidelk

K 186 Klmshsb

J 187 Ras S.nsa

S 188 MukaSsm

C 189 Kdr El Etw

190 El Yrihmum

D 191 El Shall

O 192 Wadl Rsyan.a

D 193 Sadal

D 194 UmZelra

O 195 Akheldar

COORDINATES
LAT. LoNO.

N28”~ E33” OS

N 26”31’ E 33”14’

N 20”20’ E XY 31’

N 26”11’ E 33* 25’

N26*l~ E33”30

N26”02 E33*33’

N 25”30’ E 29”01’

N24” W Fi33” M

N 24’5T E 34* 20’

N 24” 5S E 34”21’

N 25” W E 34* W

N 24”36’ E 34”52’

N 24”13 E 35” lY

N 24” 1S E 34”23’

N 23° 5S’ E 32*36

NHStY E31”18

N2W46’ E31”2U

N 29’ Sr E 31”40

N29”5T E3T42’

N 29”51” E 3Y 52’

N29’46’ E3X 23’

N2S”4~ E3T1T

N 2S’ 41’ E 32”15’

COMMOD~(lES)

Gold

Gold

Gold

odd

Qokd

Oohm

Chromlle

Lasd
Zkrro

Lead
Zlno

bad, Zlnu

Msrlgwlese

Oold

Coppsr, lead
Zhro

Lkmedona

clay

Sssrrm

Gypsum

Gypsum

Lkneslona

Limestone

Lbrrestone

DATA
SOURCES

@)

22

22

22,30

22

22,30

22

22

22

18.22

16,22

16,22,30

16,22

16,22,30

‘.

22

16,22,30

22

22

22

22

16,22

22

22

22

DATA
RELIANCE
(4)

Geneml

t3eneml

Gmreral

General

Garmral

Geneml

QOnmal

Qenersl

Gsneral

General

G.rmml

Ganeml

Qarraml

Wmeral

Gonsral

Gmrersl

General

General

Genaral

General

Ganaral

Ganeral

STATUS MINE
(5) TYPE

Pool producar Unlmmwr

Past producar Unknown

Past prcducw Unknown

Paal producer Unknowm

Past pmducar Unknc+wr

Paat producer Unknown

Past producer Surfaco

Pasl producer Unknown

Pasl producar Unknowr

Past producar Unknown

Pasi producer Unknown

Paal producer Unknown

Paat prodrrccr Unknown

Paat produoar Unknown

Past pmduoar Unknowm

Pa81producer Surlace

Pool producer Surfaca

Past producar Surface

Pool producer Surlace

Pool prcducw Surfsmz

Peal producsr Surfacs

Past producar Sr.nlace

Pasl producar Surface

COMMENTS

Arrclentwrldr-rg.

Anolsntworking.

Worked In 1904, Iherr in Ihe 1940%.

Ancientworkdng.

Worked during1914-1918.

Worksd during1946-1954.

Explolladon a small scala.

Small soda rrrlnlng.

Anclanl mine. Laad content 1.6-2.5% Pb.

Arrdent mine.

Anokanlwmrking.

Ardent Worklrrg.
Four silea.

O~raled In 1S56.
Vein d 3Wrrr length.

Ardent worklnrj.

&rckantworidng.

Okr quarry site.

Old quany alle.

Old quarry alla,

Old quarry dke.

Old quarry alke.

Old qusrry alke.

Old quarry alla.

Old quarry slke,

39



APPENDIX B: PAST PRODUCINQ MINERAL PROPERTIES IN EGYPT.

MAP NAME COORDINATES COMMODITY(IES]
KEY (2) kAT. LONG.
(1)

D 19S Abu Soedouk N 2W 24’ E 3!2 21’ KOOhl

E 197 Ghwerrdal ! N 2W 25’ E 3Y OS Gypeum

D 198 Gabel ThBmel. N 2S” 00 E 3737’ Lkrraalorm

E 199 Famh El Ghozlen N2WO~ E3Y2Z Keelkr

E 200 El Khabouba N2WOt E3Y2S Gleeesand

E 201 Mueebbe Salame N2W04’ E33”2U l(eoh

E 202 Budm N~36’ E3Y1S’ K60~

E 203 Abu Nalash N2~5S’ E3Y2Z Keoh

E 204 Wedl Sklri N 21Y51” E 33’13’ Gypeum

20S Gabal El Dokhan N 2T 1S E 3? 1S Stone

G 20S UmEeh EIHamm N2S’OZ E 3Y4fY Tak

I 207 El KeBr N 2S 05’ E 32’ 5S LklwstOnO

I 205 El Atwenl N 2Y 03’ E 3259’ SOtldS!OM

I 209 Radysla North N 24”57’ E 32 = Smrdatorm

I 210 El SIrag N 2~ 64’ E 3X 59’ Sandstone

I 211 SIWa NoWr N 24” 4S E 3Y 0i7 Sandatone

I 212 fork N 24’33’ E 32’51’ Serrdalone

J 213 Unnamed N 24’02 E 32’43’ Clay

J 214 Unnmmad N 24”01” E 3257 Faldeper

J 215 El MkeKe N 2~ 01’ E 33”00’ Gmrrlk

H 216 Waril Urn Huqab N2~56’ E3C 01’ Tak

H 217 Gabal Url Abu HameN 24’43’ E W 01’ BarRe

K 218 Gabal Zabam N 24’4$ E W 4~ Emaralda

K 219 Gsbel SIkell N 24”42’ E 34” 4V Fkrompar
Emeralds

K 220 Ranga N 24” 2S E 35”10’ Sulkrr,
gypsum

DATA
SOURCES
(3)

22

22

22

16,22

22

16,22

16,22,30

16,22,30

22

22

22

22

22

22

22
“.

22

22

16,22

22

22

22

22

22

22

22

DATA
RELIANCE
(4)

General

General

Gonaral

General

General

Ganaral

General

Ganeral

Ganeral

General

General

Geneml

Ganeral

General

Ganaral

Genaral

General

General

Ganaml

General

Geneml

General

General

STATUS
(s)

Paal producer

Paal producer

Past producer

Pool producer

Pool producer

Paal producer

Pool producer

Paat producer

Peat producar

Paat producer

Paal producer

Paat producer

Poet producer

Paat producer

Pnat producer

Pael producer

Pool producer

Pool producer

Pool producer

Pool producer

Paat producer

Pasl producer

Peat producer

Pool producer

Pool producer

MINE
lYPE

Surface

Surfeca

surface

Surface

Surfaoe

Surface

Surface

Surhca

Surface

Surface

Surfaim

surface

Slrrfw

Surface

surface

Surface

Surfeoa

Surfem

surface

Surface

surface

Suflace

Surfac9

Surface

Surlaca

COMMENTS

Old quarry alle.

Old quarry alle.

Okl quamyaile.

Old queny alla.

Old quarry alle.

Old quarry she.

Old quarry alle.

Old quarry she.

Old quarry 8He.

Sna d old PRO.

Produced In 1979.

Produced h 1979.

Produoedh 1979.

Produced kr 1979.

Produced h 1979.

Pmducad h 1979.

Produced h 1979.

Reeervae 01S.5Mrnt

Produced In 1979.

Produced h 1979.

Produced In 1979.

Produced h 1079.

Ardent workbrge.

Anclanl woridrrg.
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APPENDIX k PAST PRODUCING MINERAL PROPERTIES IN EQYPT.

MAP NAME “ COORDINATES COMMOD~(lES) OATA DATA

(2) LAT. LONQ. SOURCES RELIANCE
(1) (3) (4)

15221 Blr El Shah N2221’ E2W4S Alum 22 Genef*

15222 ChaJren N 2252’ E 31” 1S’ Gnaba, Ioklspw. 22 oenerel
Omelhyst

STATUS MINE COMMENTS
m TYPE

P*- pmducu Sufface EspbBed shce ●rdent llrrw,
Roswvas 200frl (1979).

Psslpraducar surface Anclenl workings,

(1) Rwwssenfa propertyor Properfygroupkw as dellned h AwendbrmePsA-2andA-3.
(~ Du. 10~em” ~flohs,”ek~fime; fi not3whtdeany dlecdUcal~rtdngs. Speflingof hdtvkfual s!4enamea vety conslderabtyby source.
(3) Complele Natof dafs Sourc9afwnd In Appendbr0.
(4) General - denotes 2nrlfeddale: Confkrned- denotes dapoall hformalfoncdkrnad by several aourcea.
(5) Secause 01lhe veryhg age ofaource Mormaffon, Ihe sletua of Mfvklusl a2ea may nof be currenL

‘.
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APPENDIX C: PROSPECTS AND NON PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTS “COORDINATES COMMODflY(lESl
IAT. LONQ.

N 23’45’ E 33’03’ Phosphate

N 2S 42 E SY 45’ Phoaphak

N 21Y34’ E 34” OZ Lead

N 2~(M’ E 3YOU load

DATA
sOURCES
(3)

1,2

1.2

1

1

1

1

1

1

1

2,1%,22,30

2

DATA
RELIANCE
(4)

General

Genotbl

r3eneref

Qeneref

Gerwml

Gmmfsil

(3anersl

General

General

Qerrual

STATUS
(5)

MINE
TYPE

surface

Surkcc

Urrkrlcwll

unknown

Sulfate

Surfsu

SUrfaw

Surfaw

Surhoe

Surfecsl

surface

surface

Underground

Underground

MAP
KEY
(1)

1

2

G3

J4

5

K6

7

G8

9

10

F 11

F 12

G 13

14

15

18

17

NAME
(2)

Qum
Wedl El Mashash

Hamems

Wadl Ga8ua

Wadl Hamr

Zebfrgat

Abu Hamsmkl

Sefur

Faflra

Urf

El Halz

Zalf

Abu Nlgar

El Eredtys

El Mbafkat

Darhfb
f3arhab

Abu Gurdl

Egal

Osposn 35-85% P205

35-65% P205

SrM daposR,low grad&
Host rock b Ibmslone.

!hns~dapdf, low grada,
Host rock b schbl.

Nkkel Vain wldfhaveragea 2-3 feet, exposed for 50m.
NI mmlenl S-9%.

N 24” IC E W20

N 32” S2 E27” OS

NXY03’E*SU

N 27” WY E 32” 4U

N2tY 03’ E2~37’

copper

MokjMenRe

Tak

Ssrse

Imrr El Hefz w 39Mml @ 25% Fe, SI02 Up1040%.
Pati of Sshartya Oash.
Fmm@mus sandstone.

Ganarel

Ganarsl

Germrel

General

General

Ganeral

Ganeral

Ganaral

Conffmzed

N 27”3S E 3Y31Y

N 2?”4rY E 33’20

N2&2U E3X 28’

N 2C 24 E 3~ 24’

Pofesh

Polaah

Lfranfum

Urdum

oepoen

Oefzoak

Osaposm

Oeposk

OspoaR

Depoall

Oepoak

Oepoak

Oeposll

280 eq. km. on weal coast of Gun of Suez.

100 km. aoulh ofZek2

2,4 “.

2,4

2,18,22

2.22

2,22

2,22

2,4,17,22,30

Ore In granflk Iraclura zones.

Ore In granKlcfrectura zonas.
Dbcovarad In 1982 by geophyskel aomsty.

Ora In baesk, arzdeaila,and rhyol!fe.
Aaaey of 0.3-S.3% Zn, 0.1-9.5% CU. 0.08-2.5% Pb.

Ore kr b.aseN,andaaNe,and rhyollla.
Assay of 3.2-21% Zn, .3-3.7% Cu. 0.3-2.8% Pb.

UndargmundN 24”01. E 35”01” Zhc, Coppar
Leed

N 2Y59 E 3S0$ Zinc, Copper
Laad

Underground

Underground

Undargrourrd

Surfece

Ore fnbaaan, endesHe,and rhyollle.
Assay of 0.1-9.2% Zrr,O.7-7.2%Cu. 0.02-1.1% Pb.

Zkrc, Copper
Lead

N 24” OZ E 3S 03’
Elgal

18 Gabsl Atawl

19 Abu Oebbab

Occurrence.N 2!Y3T E 34” 10’ Zhc,copper
Lead, Nbbfum

N 2S20’ E 34”3Z Nbbfum
Tanlakrm
Tfn, Tungaterr

Dbeemlnafbna In granfIee.
Res: 48.85MrzM@ 130001Ta205, 5500! Nb205.

and 0.10S% Sn. Retb of Ta:Nb Is 1:2.
Rex 10MW, Cenlafnbg2S00 lonsTa20S and

800 Ions Na20S. (1976)
5S vehe knownto conlah Unand Iungslan.
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APPENDIX C: PROSPECTS AND NON PRODUCING MINERAL PROPERTIES IN EQVPT.

DATA
RELIANCE
(4)

Conflrmad

MAP NAME
KEV (2) -
(1)

COORDINATES COMMODITY(IES) DATA STATUS
(5)

Ciaposn

Deposit

MINE
TYPE

Suriaca

Unknown

Unknown

surface

summa

surface

sur7aca

sur71sca

Surhca

Surlaca

surface

Surface

Surfaca

Surfaca

Surfaca

Underground

Underground

Unknown

COMMENTS
IAT.

N 25”12’

LONG.

E 34”30’ Nbbktm
Tanlalum
Urs,Iungatan

80URCES
(3)

20 Nuwalbl 2,4,1 ?,22,30 Two or. zones: 1-31 .9Mrnl @ 0.017% Ta205.
2- 82.8MrrU@ 0.015% Ts205. Ta:Nb ratb 1.8:1.
Rarr(1SS2): 70Mrri ora corrlslning13000 Ions
Ta20S and 7S00 IormNb205.

Dbcovamd kr 1S44,

21 Harm Waggad N 2S” 11’ Tkr, nbbium
Tarrlalum

2,4,22 Occurranca.

22 Urn Naggat

23 Maryut

N 2S’ 30’ E W 11’ Nbbkrm
Tanlakrm

2,22 Ganeral

General

Ganeral

General

Garmral

General

Daposn Ora krgmnlles conl.aln0.022% Ta205 & 0.02%
Nb205.

N 31-12 2,4,13,22,30 Daposll

Dapoaa

Dapoan

Daposn

Daposn

Ore In Iske basin.
Frlabla bads about 80cm Ihkk ovatiain by salt

24 Maryut

2S Bardawall

28 Alsmahr

27 Mama Malruh

B 2.9 EJuqulrat
Bugakal

2S Abu El Daraz

N 31-02

N 31” lU

N3W 50’

N 31”12’

N2S”2Y

E2W4W

E 33”10’

E 2~ 57’

E 2~ 12

E30’22

Lknaalorm

Gypsum

Gypsum

Gypsum

Gypsum

22

2

2

2,22

2.18.22

2,4

-.
2

2.22

Om h Iakabaah.

SaMakrdaprassbn abng masl.

Salts h depmsabn abng coasl.

Alkrvkrmdapoalla.

NSW E 32’17’ Glsas sand General

Ganeml

Ganeral

General

General

Genaral

Genaral

Genaral

General

45

Dapoan Ray 4.lMml,
Aaaay 9S.5% SI02, 0.3-0.5% Fa203.

30 EIAdalr

31 Wadl El Shaghab

E 33” 4S’

E 33’27’

Glass sand

Phosphate

Dapoan

Dapom

Oepodl

DeposR

Localbrr approxbnale.

NlbVaksyPho@raladlslrlclconlalns 1.5Bml,
Silo resmvas 495Mml (1979).

G 32 Gebal El Glr
r2erra

G 33 Wadl Serrl

N2Cf)6 2,17,22 NUSVallay Phosphab dblrkl conldns. 1.5Bml.
She resarwa 44Mrm (1979).

E 3W 11’ Phosphate 2,22 Nlla Valley Phosphatedbhlcl conlslns 1.5Brnl.
Slb reaarvea 50Mml (1979).

G 34 Gabd Abu Had N 2W 30’ 2,22 Oaposll Nlb Vallsy Phosphate dbblcl conlahss1.5Bml.
SIla reserves317Mmt (1979).

35 Ayun Mrraa N2V50’ E 3T 45’ Coal
skrll

2,4,28,30 Dapodi Ras 3S.SMrrsl.
Dbcoverad M 1946
Twrsaaa~ mas Ihkkness of upper seam 120cm.
Lowar hodzoncmrslsb of 1 seam 20-120cm Ihkk.
Salt producedfor Iha manufactureof drllllngmuds.
Coal at deplh of 420-620m.
Rex 75Mnslof carbrmacamrsshale.
HI ash conlant,

36 Wadl Buds
Wadl Thora

N 29’10’

N2T3U

E 33” 2V

E 3S 03’

cod 2,22,30

3

DeIMsll

Deposll37 Umm Aahka Gold Occrmenca.
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APPENDIKC: PROSPECTS AND NON PRODUCING MINEUPROPERTIES IN EG~.

MAP
KEY
(1)

G3S

39

G 40

G 41

G 42

43

u

G 45

46

4?

48

49

50

51

52

K 53

54

55

5s

5?

K5S

59

60

NAME -
(2)

Sonkg

Emdle ‘

AlaRsElMorf

Kab El Abyad

Abu Matwal

Sabahla

Hamssh
Urn Haga6g
Urn Hwrrr

Shomr El Sahml

UrznnTrmdeba

Lawawi

Kab El Rayan

Wadl law+

Wadl Urn Khartga

Wadl Khaahab

UmmKabu

Wadl Garf

El Gonaha

AbrrNkrv

Gabbro Akamm

Wadl El Mtyah

Abu KhNg

COORDINATES
kAT. LONG.

N2W2S E3Y28

N2S”22 EW24’

N2S”lf E=30

‘N26’lZ E 3~35’

N2&3U E 3T4V

N 2C51’ E W4S

N 2&40 E 3C04’

N2W3Z E3Y 34’

N 25”4U E WIS’

N 24”5S E 34”45’

N 24”46’ E W 45’

N 24”21’ E 33”07’

N24’SLT E 34’ 47’

N25”02’ E W42’

N2t5t EWOO’

N2<2Z E34” 22’

N2C34 EW5S’

N2C 57’ E W4W

NZY6T EW 37’

N24” W E 34”4S’

N 24” OU E W1l’

N 25”17 E 34”00

N 24’39 E 34” 1S’

COMMODIW(IES)

Gold

Gold

Gokd

Gokd

Gold. Sltwr
copper, Zklc

Qold

Gold

Gold

Gokk

Gokd

Chromlkr

Chmrrrka

ChromNe

Chromllo

Chromllo

arromlle

copper
Nkkal

Copper
Nkkal

TRanlum
Iron

Nephoilne Syontta
(Al,Na,K,Comanl)

OATA
SOURCES
(3)

3

3,16

3

3

3,24

3

3,4

3

3.22

3

3

3

4,22
“.

4,22

4

4

4

4.22

4,22

4

4,22,23,30

4,16

4,16,22

DATA
RELIANCE
(4)

Gonad

Geneml

Geneml

Ganeml

Ganoml

General

Ganarrd

Gerraml

Geneml

Ganaral

c3anaml

General

Ganaral

Ganoral

General

Genaral

Ganaral

Ganaml

Genaral

Gbfleral

Genaml

General

46

STATUS
(5)

Depd

Oapdl

Oapoalt

oaposl

Oapoall

DaposH

Oapoan

00posll

Obpoail

DepoaR

Oapoan

Oepoak

@mall

Oapoan

Oapoak

Oapoan

Oapoan

Oapoall

Oapoaa

Oapoall

Dapdl

Oeposlt

Depdl

MINE
lYPE

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unkmown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Sufiace

Surface

COMM~NTS

Occurrence.

o CCwmnCa.

Occurlanca.

Occurrence.

Mhax Elpbralbn drlliingon she.
Aa of 1989, reservesC4303ki @ 5.5gIl Au, 63.2grl Ag,

0.S1% Cu and 2.28% Zn dailnad.

Occurrence.

Occurrence In granodbrBe.
Quarlz vekr several hundredm brig, 50.70cm Ihkk.
Workingsto daplh 01SOm.

Occurranca.

Occunanca.

Oocurlarrca.

Occurmnca.

o CcWmnca.

10 kanaesh Iab+xwbonale, mad. gmde ore.

4 Ianaes, 350 Ions, 35% Cr203.

Oocormnco.

Ocourlarzca.

Offiurranca.

Occurrence.

Goasan wllh copper and nkkel dkoverad h 1973.

Occurrence.

PaddoUlamass wkh 2701d@ 1.18 NI+CUand
700 kt @ 0.95% NI+CU.

Oalacted In 1972.

Two Iansea In grrbbro

Rea: 26Mml @ 21.63% A1203.

t
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APPENDIX C: PROSPECTS AND NON PRODUCINQ MINERAL PROPERTIES IN EGYPT.

COMMENTSCOORDINATES COMMOD~(lES] DATA
SOURCES

(3)

4,22

4,22,s0

4,22,30

4,22,30

4,22,30

4,22,30

4,22

4,22,30

4,22,30

4,22,%

4,22,30

4,22,30

4,22,30

4,22

4

4,30

4

4

4

DATA
RELIANCE
(4)

Genetel

Germrsl

STATUS
(s)

Oepoes

Oepoen

Deposll

Depoen

Defsmil

Ospoem

Oeposn

Deposll

Dep#eil

Deposit

Dsposir

Oeposll

Oeprmlt

Oepesil

Depoell

Deposit

Oefmsn

Doped

Dapeutl

MINE
lYPE

Unknown

Underground

Underground

Underground

Underground

Underground

Underground

surface

surface

Surfeoe

surface

MAP NAME
KEY (2)
(1)

IAT.

N ti4V

N 27”03’

LONG.

E 3~29’

E3Y1S’

N 61 UrnQemyel
Heknur

Copper

Mo@denile

3km souiheast of Umm Gerlst goldmine.
Porphyrycopper In gmnodbrlle.

Zone of vekrs 2Sm wkkeend 600m brig.
Ore krquarlz vetrre●nd dlesemlnetedIn gmnme,
Ree: 2500 tons ~ 2.25% Mo.
Prospected duringIhe 1930’e and 1940’e.

F 62 Gebd Mtsr

F 63 Abu Merwe

F 64 Abu Herbs

N 27”20

N 2716’

E 3~OW

E 33’13’ Me)fMenRe Generel

Generel

Generel

General

Germrel

General

Generel

General

General

General

General

Gensml

Geneml

Geneml

General

General

Occurrence.
Proepecled duringthe 1930’s and 1940’s.

F 65 Urn Dbl

K 66 Homr Akerem

E 3Y 31’

E 34”05’

Mo&Menke Orxurrence.

Th, MotyMonl16
Blsmulh,CePpeI
Nbbkmr, Beryl

Om In zone 1100m x 600m In gmnlled
Ore bw grade@ 0.031% Mo,
Res (1962) 8Mrnl @ 0.3% Mo, but 300m bebw sutfece.

EW 06’ Th, MotyMenlk
Wmrxllh,Ceppel
SerySlum

Ore In zone 300m x 300m kr grenile.
Ore bw gmde @ 0.03% Mo. 0.008% Sn, & 0.02%

Cu. Be, end El.

67 Wadl Heile
Wadl Urn Berh

N 24” 5T

F 66 Abu Hemad N 2?” 2V E 33”16’ Tungsten 14 veins amwrcleledwilh granite.
Dlsmvasd In 1931.

N 26”46’ E 33” 2U Tungsten Lerge number ev veins up to 5Wm long, 10-30cm
thkk.

G 69 FatIre El 6elda

Two sele of quartzvelne assccialsd wilh grsnile.G 70 Ah khwif

G 71 El Dob

72 Urn Bkille

O 73 Gesh Amer

74 Abu Rusheid

N 26”46’

N 26’2T

N 25”21’

N 2~ 10

N 24” 3T

E 33* 2S

E 33’2&

E 34”01”

E WC?’

E 34”46’

Tungekn

Tungelan
MOlybderrite
Tungsten

Serbs of small vehrsassockted vdlh Orsnlle.

60 ●mall veins In greyvmcke.

Tungsten Surlece

Unknown

Surfaoe

Unknown

Unknown

Unknew

Unknown

Nkblum
Tantalum

Nb2CWTa205 mllo 51.
Thkkne$s snd grsde dscresses with depth,
R- Wkl Nb205 end 13kl Te20S @ 0.02% Te205.

K 75 HornreI Mlkbld N 24” lU E 34*23 Ore ●s elletalkrrs In granite snd smsll pegmatik
veins.

G 76 El Akhan

77 Urn Omvelle

76 Renge

79 BentAbuGemtya

N 26” OT

N 22” IT

N 24” 2T

N 30”26

E 34* 03’

E 33”26

E 3S lZ

E 34”01’

Umnlum

Umnlum

Sulfur

ors~lrab

Eerly occurrence.

Dike extends 10.6km, Is 2-20m Ihlck.

Oocurmnce,
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APPENDLX C: PROSPECTS AND NON PROOUCINQ MINERAL PROPERTIES IN EOYPT.

COMMENTSMAP NAME .
KEY (2)
(1)

80 Wadl Slfm

G 81 Abu Maruwat

COORDINATES
LAT. LONG.

N 28” 4Y E 26”54

N 26”31’ E 33* 3S

N 2@54’ E 34”09

N 25” 4S E 34*13

COMMODfW(lES) OATA
SOURCES
(3)

DATA
RELIANCE
(4)

General

Qeneral

General

Genaml

General

General

STATUS
(6)

MINE
TYPE

Unkmwm

Unknown

Unknown

Gra@lte 4 Oaposlf Oooumenca.

Iron 4,16,22 Depoaif Bandad Iron formation.
Ore bands 3-17m Ihkk In luff.
Res 6.6Mmt @ 44.4% Fe.

Iron 4,16,22,30 Oeposll Banded bon formation.
Four seems In mataeedimentary 130m seollon.
Mirmbleore 17.SMmt @ 44-45% Fe.

62 Wadl Karfm
Wadi Keream

63 Wadi El Dabbah Iron 4,16,22,30 Oapoaff

Dapodf

Dafmall

Sanded Iron fornmtlon.
Ore bands up to Iorrr lhlck,
Minable ore 6.lMmt @ 3S-43.6+% Fa.

S4 Urn Khamk El Zsrgs N 25* 34’ E 34”17
Um Ghamia

65 Gabal El Hadid N 25”21’ E 34”0S

bon 4,16,22,30 Unkns+m

Unknewn

Unknown

Surface

surface

Surfaca

surface

Unknown

Unknmvn

Unkncwn

Unknown

Unknown

Unknewr

Unknown

Unknown

Unknown

Unknown

Eanded bon formallon.
Small (<1 .5m) bands In greenschlrda.
Raa: 3h4ml~ 40-41% Fe.

Sandad Ironformation.
Ore banda In chad.
Minable raeervas 2.15Mml @ 4347% Fe,

ken 4,16,22

06 Um Nar N 2S” 1S’ E 34” 1S Iron 4,16,22

22,30

22,30.

22,30

22

22,30

22

22

22

22

22

22,30

22

22

22

Qenaral

General

Genaral

Genaral

General

Genaral

General

Ganeral

General

Genarel

Ganeral

Ganeral

Qanaral

General

Ganaral

48

Oapoalt

Dapoail

DapOait

Dapoall

Oapealf

Daposll

Oeposll

Dapoail

Oepoaif

Oafmsil

Oeposll

Deposit

Deposit

Dapoalt

Deposit

Sandad Imn formallon.
Nine groupeof banda in schist.
Minabla ore reaervea 13.7Mml @ 40.51-45,5% Fa.

87 Dirmleffa N 31”32 E 31* 51’ Black eend
REO

Occurrence.

Black esnd
REO

Preliminary flald work done in 1970’a.8S El Msh N 31” W E 33”40’

S 89 Gabal OaIranl

90 Tabakel Ali

91 Wadl Arabah

E 92 Abu Sweba

E 93 Abu Rudaib

E 94 Rashadla

E 95 Abu Zagdan

E 96 Taw411eh

E 97 Abu El Nimrah

E 98 Tarfa

E 99 Tan

E 100 FeIran

N 29” 3tY

N 29”20’

N 29”07

N 28”56’

N 26”55’

N 28* w

N 26* !51’

N 2S” W

N 26”46’

N 26”50

N 28” 4S

N 28”42’

E 30” 3T

E 32” 2S

E 32”39’

E 33”36’

E 33’35’

E 33”31’

E 33* 30’

E 33”32

E 33” 3@

E 33’36’

E 33* 36’

E 33”39’

Urrmium Uranium In 3 formw black ahaks, phospatlcdepoalla,
and aandslcme.

Occummce,

Manganeae
Copper
Ccppar

Res 4kf @ 20-65% Mn.

Occurranca.

Occurrence.

Occurrence.

Copper

Oocurrance,Copper

Copper

Coppar Occurranca.

Copper

.
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APPENDIXC: PROSPECTS AND NON PRODUClNf3 MINERAL PROPERTlESlNEQYPT.

COMMENTSMAP NAME
KEY (2) ‘“
(1)

F 101 Wadl Dlb

F 102 Wndi Abq Trkef

F 103 Wadi Abu Shaar
El Quibll

F 104 Wadi Abu Dhelss
El &aharl

F 105 Wadl Hammad

G 106 6arrud

G 107 El Blelda

G 108 Qabal Oob

G 109 Umm Taghlr
Um Tagher

G 110 Msbark

G 111 Abu Fumd
Abu Fared

G 112 El Wahera

G 113 Keb UmEIAb

G 114 Abu Hayea

G 115 Kab AmM

G 1!6 Talat El @l

G 117 Um Sellmat

G 118 Wadi Abu Dhvan

G 119 Sodmehr

G 120 AbuZirsn

121 Sharm El Shelkh

122 Abuk4wws

123 Abu Rakeb

124 Wadi El Hlndusl

COORDINATES COMMOD~(lES) DATA
SOURCES

DATA
RELIANCE
(4)

Genefal

STATUS
(6)

Deposik

Depoatl

Oepoalt

Depoalt

Depoalt

Oeposn

Dapoali

Depoall

Deposll

Deposit

Deposit

Ilapoalt

Daposll

Deposit

Oaposit

Deposdl

Deposit

Oepoail

Depoail

Oapoalt

Depoelt

Depoall

Deposit

Depoall

MINE
TYPELAT. LONf3.

(3)

22,30

22

22

22

22

22

22

22

22

22

22

22

22

22 “

22

22

22

22

22

22

22,30

22

22

22

N 27”50’

N 272&

N 2T 2Y

E 33” 1%

E 33”33’

E 33*34

Wdybdenum

Manganeae

Manganeae

Occurrence.

Small reserves.

Discovered In 1912. Small reserves.Genersl

General

Unknown

N 27” 2U E 33”33’ Manganeae

N 27”07

N 26”51’

N 26”44’

N 26* 44’

N 26”43’

E 32”59’

E 33* 3S

E 33”24

E 33”33’

E 33” 3T

Lead, zinc

copper

Molybdenum

Motybdanum

copvr

occurrence.

occurrence.

OcourfOnce.

Occurrence.

Oscurrenoe.

Generel Unknowm

Qenaral

Qenerel

Qenaral

General

General

General

General

Qenersl

General

Qanersl

General

Genaral

Qeneral

General

General

General

General

49

Unknown

Unknown

E 33* 48’

E 33* 3T

N 26”42’

N 26” 4rY

Copper

Iron

Unknown

Unknown

Occurrence.

Occurrence.

N 26”26’

N 26”21’

N 26” 2U

N 2S” lT

E 33”44’

E 33”40’

E 33” 51T

E 33* 35’

copper

Iron

copper

Nloblum
Tin

Iron

Copper

Iron

Chromfke

Nloblum
Tenlalum

Manganeae

Unkmc+wn

Unknown

Unknown

Unknown

Occurrence.

occurrence.

Occurrence.

Rare earih conlent of Nb 0.02% Nb, 0.02% Sn.

N 26* 17’

N 26” 1S

N 26* 10’

N 26” I(Y

N 26”04’

E 33”42’

E 33”43

E 33”53

E 33” 4@

E 33” 5&

Unknown

Unknown

Unlmown

Unknown

Occurrence,

occurrence.

Raaenw 36Mmt @ 37% Fe.

Occurrence.

Occurrence.

N 27”55’ E 34”15’ Small reserves.
Bed Ihlckness 4m.

Occurrence.

Occurrence.

Occurrence.

N 25”03’

N 24”55’

N 24”53’

E 33* 43’

E 34”10’

E 34” 10’

Chmmlle

Iron

Iron

Unknown

Unknown

Unknown



APPENDIXC: PROSPECTS AND NON PROOUCING MINERAL PROPERTlESlNEQYPT.

COMMENTSMAP NAME . COORDINATES COMMODflY(lES) DATA
SOURCES
(3)

DATA
RELIANCE
(4)

General

General

General

General

General

General

General

Generel

General

General

Genaral

General

Ganaral

Genarel

Ganeral

General

Ganaral

General

General

Generel

General

Ganeml

Ganaml

Genaral

General

General

50

STATUS
(5)

Dapcd

Dapoall

Deposit

Deposit

Deposit

Deposit

Dapoail

MINE
TYPE

Unknown

Sutfaca

Unknown

Unknown

Unkrrc+vrr

Unknown

Unknown

KEY (2) IAT.
(1)

125 Wadl Wizr N 25” 4S

126 Abu Ghorban N 25” 3W

127 AbUAnz . N 25”34’

LONG.

E 34”25’

E 34” 2S’

E 34”33

E 34” 1S’

E 34”12

E 34”10’

16,22

22

W3,22

22

22

22

16,22

22

22

22

22

22

22
-.

22

22

22

22

16,22,30

22

22

22

22

22

22

22

22

Occurrence.

Occurrence.

Ras 0.3Mml.

Occurrence.

Occurrence.

Occurrarrca.

Lead
zinc
Ochre

Lead
zlno
Iron128 Wadl Urn Shaddad N 25’40

129 Wadl Sltra N 25* 3S’

130 El Atewl N 25* 2T Nloblum
Tentalum

131 Wadi Sitm N 2S” 2T
Gebal El Hedid

132 SiwlqaI El Soda N 25” OS’

133 Gobel Mudargag N 24” 5S

134 Um Hamr N 24”41’

135 Wadi Um El Khelmn N 24” 3T

E 34” 1S Iron Occurrence.

E 34”45’

E 34”20’

E34” OS

E 34”50’

Lead, zino

Chmmlte

Copper

Niobium

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Deposit

DapOait

Depordt

Depoail

Deposit

Deposil

Deposil

Unknown

Unknmvrr

Unknown

Unknown

Unknown

Unknown

136 Wadl El Sharm

137 Wadi Um Karalm

13S Wadl Um Selama

139 Wadi Helalll

140 Wadl Sambl

141 Wadi Abu t3husun

142 Um Effaln

143 El Aawsrd

144 El Arbaaln

145 Kalabsha

146 Garf Hussein,

147 SouthKalabaha

148 Komsko

149 Abu Slmbal

150 Bir Haasln

N 24”43’ E 35”00’ Niobium
Tantalum

Coppef

Copper

Ooourranca.

Ooourrenoa,

Oocurmnoe.

Occurrence,

Occurrence,

Occurrence.

Occurrence,

Ocourrenca.

Submarged byAawan High Dam,waler.

Submargad byAawan High Dem walar.

Submarged byAewan High Dam wlar.

Submerged by Aswen High Dam water.

Submerged by Aawan High Dam walar.

Discovered In 1966.

N 24”26’

N 24”23’

N 24”21”

N 24”20’

N 24” 21Y

N 24* OS

N 23”10

N 23’06

N 23” 3Z

N 23°20’

N 23” 2U

N 22* 3S

N 22’20’

N 23” OS

E 35* 00’

E 3S” 03

E 35* 06’

E 35”07’

E 34* 53’

E 35* 04’

E 27’ 3V

E 30”11’

E 32” 4S’

E 32”50’

E 32”22’

E 32’25’

E 31” 4T

E 31”14’

Copper

Copper

Copper

Tltanlum

Unknown

Unknown

Unknrrwn

Deposit

Deposil

Depoall

Depoalt

Depoall

Deposil

Depoah

Daposil

Depoalt

Deposll

Iron

Iron

Iron

ken

Iron

Iron

Imn

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Iron
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APPENDIX C: PROSPECTS AND NON PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTS

Occurrence.

Occurrence.

Occurrence,

Oocurrerma.

Occurrence.

Occurrence.

Ooourrence.

Occurrence.

Occurrence.

Occurrence.

Omurrence.

Occurrence.

Occurrence.

Occurrence,

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occumence.

Occurrence.

Occurrence.

Occurrence.

MAP
KEY
(1)

o 151

0 152

0 153

154

155

156

A 157

A 158

A 159

160

B 161

B 162

B 163

B 164

B 165

0 166

B 167

c 166

C 169

c 170

c 171

C 172

c 173

c 174

c 175

c 176

NAME COORDINATES COMMODITY(IES) DATA DATA
RELIANCE
(4)

General

STATUS
(5)

MINE
TYPE(2) - LAT. LONG. SOURCES

(3)

22

16,22,30

22

22

22

22

22

22

22

22

22

22

22

22

22 . .

22

22

22

22

22

22

22

22

22

22

22

Qabal Tuyur N 22”42’

Hamra pome N 22”36’

Ollb , N 22” Z@

Mama MaIruh N 31”12’

Mu Sk N30”5S’

bmallb N 30”25’

Ocr El Selda N 30”03’

Unnamed N 30” 0?

Unnamed N 30’ OS’

Mlnkar El Munkhalad N 29. lff

E 35”43’

E 35”48’

E 35” 5Y

E 27” 1~

E 29”46

E 3Y 19

E 31”51’

E 31”36

E 31’30’

E2W3S’

Msngenese

Tllanlum

Manganese

Limealone

Deposit

Deposit Unknown

Unknown

surface

surface

Surlace

surface

Sutface

Sudace

surface

Surlece

Surface

Surface

General

Qeneral

Deposit

Deposit

Deposit

Sell

Basalt

Baeai!

Glass sand

Cfdeallle

General

General

General

General

General

Generel

General

General

General

Generel

General

Generel

General

General

General

General

General

Generel

Generel

General

General

51

Daposil

oeposn

Deposit

Deposll

Oepodt

Oeposn

Oeposll

Dsposll

Dbntya

Abu Gendlr

El Mesekh#

Dlrrdial

Gabal El Nobn

Desheehe

El Fashn

Gabsl Kerera

El Edwe

El Bahnass

Naztal Amer

Shelkh Hassen

Gabal El Tek

Shoushe

AbuRouh

Zawyat Sullen

N2W 31’ E31Y 34’

N 29’14’ E 3cY41’

N29” I0’ E3LY30’

Dlslomlte

Sand

Lkneslone,
dletonrlte

LtrrrsstoneN’2W1U E3rT 59’

N2V OS’ E3LT 51’

N2W5B’ E3fY 47’

N2W49 E3W 54’

Deposll

Llrrrarrtorre Depodl Surface

Surfece

Surfefx

Surfece

Surfeoe

Surface

Surface

Surfece

Surface

Surface

Surface

Surface

Llmealone Dsposn

Llmealone
clay

Llmeslona

Lknsetone

Depdt

Daposlt

Deposll

N 26’3T E 3&56’

N26’40 E3W3S

N2& 30’ E3W 33’ Lknsatone,
baeall

Depoall

N2W 26’ E31Y 54’

N 28’25’ E 3W 54’

N2W 12’ E3W5rY

N 2V 1!7 E 31Y31”

N26’19 ESO”24’

N2W04 E3W52’

Llrnaatone

Alabaster

Lbnastone

Llmastone

Llmaalone

Llrnsdone

Deposil

Depoall

Deposit

Deposit

Deposll

Occurrence.

Occurrence.

Occurrence.OepMl



APPENDIXC: PROSPECTS AND NON PRODUCINQMINERAL PROPERT'lES lNEGYPT.

MAP NAME
KEY (2) ““
(1)

C 177 EIShourafa

A 178 Tibbkr

A 179 Blr EIFahm

180 EISukhna

181 Ras MalsnnO

E 182 EIDahe)aaa

E 183 Gbrl

1S4 Abu Durba

185 RsreGharlb

188 Abu Swelra

187 WrMIAfaba

1S3 Unnamed

B 189 EISaff

B 190 Ger_za

B 191 Krarnat

B 192 Gabal Tarlmul

B 193 Abu Slr EiMalaa

B 194 Humral Shybon

B 195 Gnbal Ghorab

B 198 Gabal Mashash

B 197 Wadl Ghayada

D 198 El Amama

D 199 EIAouja

D 200 $anl Korra

D 201 Khashnba

D 202 Sanl Adi

COORDINATES COMMODllY(lES)
LAT. LONG.

N2~03’ E3~56’

N=45’ E31”2S

NW!W E31”31Y

N2W 30’ E32” 21’

N29” 30’ E32” 50’

N2~55’. E3Y2O

N 2S” 53’ E 33”22’

N2W2W E3Y22

N2W18 E3Y 03’

N 28” 2rY E 33” 3T

N 26’ 5S’ E 31” 5S’

N*05’ E31” 55’

N S 29’ E 31’28’

N 2W 24’ E 31”07

N29’ 19’ E31”27’

N2W 17’ E31”lw

NWIS E31”04’

N2WOT E31” 20’

N 2LY5S’ E 31”15’

N 2S’ 53” E 31”11”

N 28”53 E 31”01’

N 27” 4U E 30” 5W

N2~3fY E31Y4r7

N 27’25” E 3W 56’

N 27’18’ E 30”42

N 27’12’ E 3V 53’

Alabaaler

Lknaslone

clay

Llmaatone,
alabaster

Gypsum

Kaotirr

Kaonrr

Sulfur

Polasslum sails

Gypsum

Llrnaatorvs
clay

Lbnestone

Lknaatone

Gypsum

Alelrmter,
gypsum

Llmaalone

clay
Iirrwatone

Lknaatona

Lknaslone

Lknaalone

Llmaslone

Llmaatone

Lbnaatmre

Llmaslone

Llmaslone

Llmaslona

DATA
SOURCES

(3)

22

22

22

22

22

22

22

22

22

22

16,22

22

22

22

22 “

22

22

22

22

22

22

22

22

22

22

22

DATA
RELIANCE
(4)

Gamerel

Gemaral

General

Genaral

Generel

General

General

General

Generel

General

Genaral

General

Ganeral

General

General

General

Genaral

Genaral

Ganaral

General

General

General

Ganerel

General

Genersl

General

52

STATUS
(5)

OepoaR

Depoek

OepoeH

Depo.sli

Oeposll

Daposn

Daposll

Deposit

Depodl

Depoetl

Oepoan

Depoail

Dapoelt

Depoall

Dapos!i

Deposll

Daposll

Daposn

Depoall

DaposR

Deposfl

Deposll

DeposN

Deposll

Deposit

Oeposll

MINE
TYPE

Surface

Surface

Surfaca

Surface

Surfece

surface

Surface

Surface

surface

Surfeca

Surface

Surface

Surface

Surfece

Surface

Surface

Sutiace

Surlace

COMMENTS

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurranca.

Occumanm.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occwrenca.

Occurrence.

Occurrence.

Occumsnca.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Ocarmence,

Occurranca.

Occurrence.



APPENDLK C: PROSPECTS AND NON PRODUCING MINERAL PROPERTIES IN EGYPT.

COMMENTSCOORDINATES COMMODllYflES) DATA OATA
RELIANCE
(4)

STATUS
6)

MINE
TYPE

MAP NAME
KEY (2) ‘“
(1)

D 203 BenlGhallb

204 Unnamad

F 205 Wadl Dlb

F 206 Gabal El Zeil

F 207 Homrat El Grelgab

F 208 Abu Shaar

F 209 Wadl Sell

F 210 Hurghada

F 211 Urn Groul

F 212 Drunks

F 213 El Khwaild

F 214 Hamemle

F 215 El Zarabl

G 216 Aghana

G 217 Sldl Salah

G 218 El Elsawlya

219 Wanlrra

220 Warm

221 El Arraba

222 El Tarlf

223 El Twelral

224 El Oak

G 225 Wadl Hamara

G 226 Fallrl

G 227 Wadi Hameme

G 228 Abu Gerida

IAT. LONG. SOURCES
(3)

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22 ‘b

22

22

22

22

22

22

22

22

22

22

22

N 27” 0S’ E 3059’ Lkneslona,
clay

Llmsslorm

Marbb

Sulfur,

Surface

N 26”41”

N 27”50’

N 27”54

E 30’53’

E3T$Y

E 33’30

Oerwrel

GMwal

Generml

Ganaral

General

Ganaral

General

General

General

Ganoral

Ganaral

Ganarel

Ganarel

Ganerel

General

Ganeral

Genaral

Ganarel

Genaral

Ganeral

Genaral

Ganeral

Genaral

General

Genaral

Surfaca

Sutlace

Surface

Occurrence.

Occurrence.

Occurrence.Deposlr

N 27” 4!Y

N 27”23’

N 27” 2LY

N 27” lT

N 27” W

N 27” OS’

N 27”05’

N 2S 57’

N2S” SS’

N2VS0’

N 2& 4.?

N%3T

N 2rY 30’

N 2~ lV

N 2& lU

N2& 10’

N~09’

N 23’05’

N 2W 13’

N 2C 4S’

N 2V 21’

N 2C 21’

E 3T 19

E 3$ 3s’

E 33”30’

E 3S 43’

E 3Y 05”

E 3Y 0S’

E 3Y 2T

E 33’3W

E 33’13’

E3Y20’

E3Y22’

E~52’

E 31”37’

E 31”41’

E 31”55’

E3T20

E 3T 43’

E 3r 48*

E 3S 1S

E 33’25’

E 3Y 13’

E 33’ lW

Amelhyal

DlelomKa

Cekst!ie

Dletorn!la

Daposil Surface

Sutface

Surfaca

Surface

Sruface

Surface

Surface

Surface

Surfaoa

Surface

Surfaca

Occurrence.

Occurrence.

Ocamence.

Occurrence,

Occurrence.

Ocarrranca.

Occurrence.

Occurrence.

Occurrence.

Oocurrencad

Ocamramca.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence,

SIla reservas 18Mml (1979).

Occumanca.

Occurrence.

Occurrence.

DepoaR

Depdl

Oepoali

DepoailAsbesloe

Depoall

Deposll

Deposll

Oeposil

Deposll

Limeslona

Llrneslone

Limestone

Llnwslona OSPOSR

Deposll

Llmeslone

Llrneslona

Llrnaslone

Llrneslone

clay

Clay

Phosphale

Jaaper

Breccla

Deposll

Oeposil Surface

Surface

Surfaca

surface

Surface

Surface

Suriaca

Surface

Surface

Deposit

Oepoalt

Daposil

Daposil

Deposll

DaPosh

Deposll

Jasper Deposil

53
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MAP NAME -
KEY (2)
(1)

G

G

G

G

G

G

G

G

I

I

I

I

I

I

229 Sodrnaln

230 UmEsh EIZarga

231 Wadl Alallsh

232 FIIwaidslr

233 Fawskhlr

234 Unnamed

235 Harnsdal

236 Barisoash

237 Abu EINw

238 Gabal Gama

239 Abu Fannanl

240 Harrsnuda

241 AbuAIWIOr

242 Sir Mkwih

243 Masha$h

244 Hagazah

245 El Ghmirs

246 El Malaana

247 Hemaldal

248 El Sharswna

249 El Shemskhla

250 BOhJr

251 El Bakrlys

252 Wad El Himsrl

253 Sawalgal El Zarga

254 Barratiya

2SS Um Swaigat

256 Um Hiilig

COORDINATES COMMODITY(IES) DATA
LAT. LONG. SOURCES

(2.)

N26’ OS’

N 26”09’

N 2S’ 10’

N 26’02’

N 2S’ 02’

N 26”00’

N 26”04’

N 24” 4Y

N 2S 66’

N 25’59’

N 26’56’

N 2$56’

N 2!Y 26’

N 2S 33’

N 2V 34’

N 2~ 3V

N 25” 2W

N 2S 26’

N 25’24’

N 25” i?’

N 2~ 09’

N 26’17’

N 2S 47’

N 2S 17’

N 25”09’

N 25”05’

N 2S 02’

N 2501’

E 33’40’

E 33”35’

E 3Y 3(Y

E 3LV36’

E 33’43’

E 34”18’

E 34”02’

E 3& 3Y

E 3T 05’

E 3~ 4S

E 33”46’

E 3~ 48’

E 3V 66’

E 3T 51’

E 33”19

E 32”42’

E 3~ 30’

E 3X 45’

E 3X 44

E 3Y 48’

E 32’ 44*

E 3Y 13’

E 3Y 35’

E 33”57’

E 33’52’

E 3Y 5(Y

E 3Y 61’

E 33”58’

Asbestos

Fluorapar

Ssqanllne

Fluorapar

Talc

Gypsum

Talc

Clay

Llmsalone

Llmaalone

Tak

Talc

Faldapar

Magnesits,
iluompar

Limaslone

Clay

Llmaslone

Llmaalone

Limestone

Sandalona

Phosphata

Feldap.sr,
t!uorspar
Graphlle

Faldapar

Asbaaloa

Telc

Quat2z

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22
-.

22

22

22

22

22

22

2,22

22

22

22

22

22

22,30

DATA
RELIANCE
(4)

General

Ganeral

General

Ganard

Genaral

General

General

Ganeral

General

Ganaral

Ganaral

General

Ganaral

General

General

Ganaral

Genaral

General

General

General

Gsmersl

Ganeral

Ganaral

General

Genaral

54

STATUS
(6)

Oeposil

Dapoeil

Deposii

Dapoall

Qepoaii

Oapoalt

Oepoan

Oapoan

Oapoail

Oeposii

Deposil

Deposk

Oepoail

Dapoail

Oepoail

Oeposn

Oeposil

Oepoail

Deposii

Deposll

Oapoail

Dapoail

Oeposn

Oeposil

Oapoail

Oepoail

D.sPosiI

MINE
lYPE

Surface

Surface

Surfaca

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surfsce

$urfaca

Surfsce

Surfaca

Surfsce

Surface

Sufface

surface

Surface

Surfaca

Surface

Surfaca

Surface

Surface

Surfsce

Surfsce

Surface

Surfsce

COMMENTS

Oawrance.

Occurrence.

Ocoununce,

Occurrence.

Occunance.

Occurrence.

0cw7ence.

Occurrence.

Occurrence.

Occurrence,

0cour7ence.

Occwrenca.

Raaamea eatimslad st 360MMI (1979),

Omurr.snce,

Occurrence.

0c4urrance.

Offiurmnce.

Eallmsled reservaa 35Mrd (1979),

Occtmsnce.

Occurrence.

Occurrence.

0ccunonct3.

Ooourrence,

Occumance.

Occurrence,

OccurrsncO.
Large stockintmdingvolcsnlcs.
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APPENDIXC: PROSPECTS AND NON Producing MlNERALPROPERTlE8 lNEGYPT.

MAP NAME
KEY (2) -
(1)

257 Urn DalaUl

255 urf El Ba~er

259 Wadl Kharll

J 260 Rughame El Bald

J 261 Rughama

J 262 Wadl El Lewi

J 263 El Aeqab

J 264 El Aqaba

J 265 Abu El Ratah

J 266 Blelda

J 267 Unnamed

J 266 Wadl AbuAgog

J 269 Unnamed

270 Wadl Essal

271 Wadi Sharm

272 Gabal Abu Tuyur

273 Um Grelg

274 Abu Ghorban

275 Kadabora Hamra

276 UrnNaggat

277 Um Otwan

278 Red Aehab

279 Gabal El Maylet

260 Natrhalla

261 HomrWaggad

262 Rod Urn El Farag

263 El Tallea

COORDINATES COMMODITY(IES} DATA
LAT.

N2C 56’

N 2C 4S

N 24”22’

N 24’3S

N 24” XY

N 2C 21’

N 24’16’

N 2C IS

N2&M

N 24’13

N 24”03’

N 2C 07’

N 2C 01’

N 2S 56

N 2S 52’

N 2S 4S

N 25” 4T

N 25”45’

N 25”32’

N 25”30’

N 25’30’

N 25’00’

N 25”18’

N 25”15’

N 2S 11’

N 25”06’

N 25”06’

LONG.

E33’ 56’

E 33” 4Y

E33’44

E 3Y 02’

E 33” W

E 33’15’

E3TO0’

E3YO0’

E 3T w

E 3T 4W

E3T50

E 33”00

E 3* 10’

EW31Y

E3426’

EW 25’

EW2C

E34’ 20’

E 34’26’

E 34”11”

EW06’

E 34’05’

E34’lV

EW32’

E 34’20’

EWIV

E 34”15’

Tak

Ser!la

Tak

Llmestona

Sandatoms

Llmeetona

Sandstona

clay

clay

C3ay

GranNa

QuartzRa

Sartla

Calesllta

Asbestos,
Iek

Asbestos

Celeslne

Calestlla

Asbestos

Fluompar

Tak

Faldapar

MaOnaalla

Tak

Fluorspar

Muacovlla

Feldspar

SOURCES

(3)

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

“.

22

22

22

22

22

22

22

22

22

22

22

22

DATA
RELIANCE
(4)

Gsnaral

Ganeral

General

Ganaral

Ganerel

Ganaral

Ganaral

General

Genaral

Ganaral

Ganaral

Ganaral

Ganeral

Ganeral

Ganaral

Ganeral

Genaral

General

Ganaral

Ganeral

Genaral

Ganeral

Ganaral

Ganeral

Genaral
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STATUS
(5)

Daposil

Depeait

Deposil

Dapodl

DepoaR

Deposit

Daposlt

Deposn

Depesil

Deposit

Depoalt

Deposit

Deposit

Daposit

Depostl

Oeposn

OapoaR

Depodl

Deposit

Depesn

Deposn

Depd

De@l

Daposll

Deposll

Deposit

MINE
TYPE

Sutiace

Surface

Surface

Surface

Sutiace

Surfaca

Surface

Surfaca

Surface

Surface

Surfece

Surface

Surface

Surfaca

Surfaca

Surfaca

Surfaca

Surfaca

Surfaca

Surface

Surfaca

Sutface

Surfaca

Surfaca

Surfaca

Surtaca

COMMENTS

Occurrence.

Oarranca.

Occurranca.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occumance.

Occurrence.

Occurrence.

Occurrence.

Esllmaled resewas 2.3Mml (1970).

Occurranca.

Occurrence.

Occurrence.

Estimated rasarvas 5.6Mml (1079),

Occurrence.

Occutrenca.

Occurrence.

Occurranca.

Occumence.

Occurrence.

Occumenca.

Occurrence.

Occurranca,



APPENDIX C: PROSPECTS AND NON PRODUCING MINERAL PROPERTIES IN EGYPT.

MAP NAME -COORDINATES COMMODiTY(lES) DATA
KEY (2) “ LAT.
(1)

2S4 Rod El Burem N 2LY03’

285 Um DaleHI, N 24”55’

286 Gnbal Urf El Fahd N 2C 51’

28? Wadl Um Tundub N 2~ 5S’

288 Wadl Um Kharlga .N 25”02

289 Nugrua N 2459’

290 Wadl Horrsel MaNure N 24”51’

291 Wadl Nalesh

2S2 Darb El Shugelra

2S3 Gabal Mlgif

2S4 Wadl El Dwvelg

2$5 Wadl Arak

293 Wadl Hangaltya

297 Ambaoul

298 Gabal Ghadk

29S Gabal Urn Seyal

300 Wadl Erslr

301 Abu Ghuaun

302 Wadi Um Ghazal

K 303 Wadt Anter

K 304 Gabel El Kehfa

305 Gabal Shamhar

J 30S Um Tehekmt

307 Kerlea

308 Blr Urn Hobal

309 Gara El Boda

N 310 Gabal Um Araqa

N 311 Abu Swayali

N2&3tT

N 2C 40’

N 2C 4S’

N 2C 4S’

N 24”43’

N 24”50’

N 24” 5X

N 2C SO’

N 24’36’

N 24”31’

N 24’30

N 24”11’

N 24”21’

N2&OW

NS5S

N 23’58’

N2X45’

N2Y4U

N 23”22

N2YO0’

N 2T 50

LONG.

E 34”04’ Feldspar

E 34”02 Fluorspar

E 34”09’ Feldspar

E 34”20 Asbestos

E 34”40’ SarSo

E 34”32 Ftuompar

E W 19’ Tatc

EWIZ

EW2S’

EW2S’

EW2#

EW3Z

E34’3@

E 34”45’

E 34”44’

EW!W

E 35”02

E 35” (W

E 35” 2LY

E 34”19

E 34”37

E 3tY 21’

E3YO0’

E 3~ 58’

E 3T 14’

E 31” 1S’

E 33” 2T

E 3Y 40

BarRa

Corundum

Feldspsr

Asbestos

Comndum

Aebealoe

Msgnsslte

Grephita

Asbesloa

Sulfur

Gypsum

Bsrlle

Bailta

Naphsllne syanite

clay,
Ilrnaatone

Quartz

Sandstorm

Msrbls

Bamb

Tak

Marble

SOURCES
(3)

22

22

22

22

22

22

22

22

22

22

22

22

22

22.

22

‘.
22

22

22

22

22

22

22

22

22

22

22

22

22

DATA
RELIANCE
(4)

Genefal

canard

cenems

mmml

Gmsret

General

Ganeral

Gensral

Genaral

Generat

Gansral

Genaral

General

Ganaral

Ganeral

Genaral

Ganeral

Ganeral

Genaral

Genersl

Ganarsl

Ganaral

Ganaral

(3anaral

General

General

Ganaral

General
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STATUS
(5)

oaposn

Oepnn

-n

Oepoea

Oeposn

oaposn

Dsposll

Dapoelt

Dspoelt

Dspoak

oepslt

Dqmll

Depoatt

DepoaH

OepoeH

Dapodt

Deposit

Dapd

Oaposll

DOpoall

Oapoalt

Osposlt

Depoall

Deposit

Ospoalt

OepOstt

Ospodt

Oepoail

MINE
TYPE

Surfaca

Surface

Surlace

Surlacs

Surlace

Surfece

Surface

Surface

Surface

Surface

Surface

Surfaca

Surface

Surface

Surface

Suriaca

Surfaca

Surface

Sutfaca

Surfaca

Surface

Surfecs

Surface

Surface

Surface

Sutface

COMMENTS

Occurrence.

Occurrence,

Occurrence.

Occurranca.

Occurrence.

0ccur7enca

Occurrence.

Occumsnca.

Occurrancs.

Occurrence.

Occurrancs,

Occurrence.

Occurrence.

Occurrence,

Occurrence.

occurrence.

Occurrence.

Occurrence,

Occurrence.

Occurrence.

Occurrence,

Occurrsnca.

Oocurrencs,

Occurrence.

Occurrence.

Occurrence.
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APPENOIXC: PROSPECTS AND NON PRODUCINGMINERAL Properties lNEQyf'T.

MAP NAME
KEY (2) -
(1)

N 312 H8kmJf

N 313 Halrnur ,

N 314 Wadl KWb .

315 Abu Gurdl

316 Wadl Bitan

317 Zargat Naam

318 UmKareba

319 AbUDahr

320 EIRahaba

321 Gabal Nugrub

322 Gabai MishbI

323 Gabal EINaga

O 324 Wadl EIOlrdlra

O 325 Glrara
Halalb

O 326 Wadl Elkwsn

O 327 Sol Hamid

O 328 Wadl DUeb

32S Gabs! El Haglf

330 El Alamsln

A 331 Maadl Katsmla

332 Wadl Urn Gerifal

G 333 OjebelAlda

334 ShamsEl Shelkh

335 Agroud

COORDINATES
LAT. LONG.

NZ4~ E3X38

N22”42’ E33’4V

N!2248’ E33”20

N2LY 53’ E35” OS’

N2Y4Y E34”5S’

N2X45 E34’3S’

N2~3V E35” 04’

N2Y3S’ E35” OS

N S 1S’ E 35”18’

N2251’ EW!W

NZZ44’ E34”41’

N22’4Y E34”2T

N~30’ E35” 59’

N 2227’ E 35”58’

N22”23 E3& 10’

N2Z20’ E3F1O’

N22” IV E3&2S’

N31Y 32’ E2W 26’

N3&50 E2W 55’

N3LYO0’ E31” OT

N2C 52’ E34’2Z

N 26”40’ E 33” tW

N 27”45’ E 34’20’

N 31Y05’ E 32’25’

COMMODfTY(lES)

Talc

Talc

Tak

Asbestos

Magnealte

Tak

Aebestoa
Tltanlum
Talc

Nephsffneeyenife

Nepheflneayanlta

Nephellne syenlte

Barlte

SarHe

Aabeetoa

Barlte

Gypsum

Gypsum

Gypsum

Iron’

Manganese

Manganese

clay

OATA
SOURCES
(3)

22

22

22

22

22

22

22

22,30

22

22

22

22

22

22,30

22

22 “’

22

16

16

16

16

16

16

16

DATA
RELtANCE
(4)

General

Ganeral

General

General

Ganeral

General

General

General

General

General

General

General

General

Genaral

General

Ganeral

Genaral

General

Genaral

General

General

General

General

General

STATUS
@)

Deposit

Oepoell

Oepoatt

OepoaR

Depoeil

Deposit

Depoeit

Deposit

Dapoell

Oepoell

Deposir

Daposlt

Depoalt

Oeposil

Oeposlt

Deposll

Depoelt

Deposll

Deposll

oepdi

Oepodt

Depostl

Oepoelt

Oepoatt

MINE
TYPE

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surface

Surfaca

Surface

Surfaca

Surface

Sutface

Surface

Surface

Surface

Surfaca

Surfaca

(1) Represents pro~t or propertygrouphsgas derlnedh Appandtxmaps A-1 and A-5.
(2) Due 10softwareIbrrlfatkna,site names do not fncludeany dl$crffk$l marklrrga. Spalllngof Irrdtvldualalte names vary consldarabfyby source.

COMMENTS

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

16 barlte veins In serpsnllnes and sandstones.

Occurranca.

Occurrence.

Occurrence.

Occurranca.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence.

Occurrence,

(~ CompleteIkt of dale sourses foundh Appendix0.
(4) General - denotes Ilnrhd dam Contbmad- danoles deposRInformefkn conllmmd by aevaral sources.
(5) Because of the varying aga of source Irsformalbn,the edalusof Indlvldualaflea may notba current.
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APPENDIX D PLfBLtC SOURCES OF INFORMATION

1.

2.

3.

4.

5.

6.
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9.

10.

11.

12.

13.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

28.

27.

28.

29.

30.

31.
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U.S. Bureau of Minaa. Minemts Availabilii Oata Base, June 169S.

U.S. Bureau of Mines. Tha Mineral Industry of Egypt. T. P. Doliay. C% in Mii Yearbook 1993. PP. 41-45.
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Hussein. HA. TA Sayyah and H.M. Shatcury. Mataltogerry of Lkaniurn and Thorium Occurrences in Egypt- 1969.

World Cement Directory 1991. Cirnauropa s.a.r.l., pp. 180-163.

Mined Map of Egypt. Egyptian @olo@ksal SuIVay and Mii Arthdfy. 1979,44 pp.

Rdritl Publidion Sawices. Inc. Copper. 19s2.

Roatdit Prlbt&@n Services. Inc. Gold. 1991.
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Metal Bukffn Monfhty June, 1992. 4
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1.0 EXECUTIVE SUMMARY

This report was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey,

Minerals Availability Team (MAT). It provides LLNL information on the mining

industry of Jordan, and quantitative information on the blasting potential of its

mining industry. MAT identified mining activities through the use of the

Minerals Availability data base, its data collection and analytic capabilities, and

an extensive network of information sources.

Much of Jordan’s known mineral potential is associated with the Wadi al

Arabah-Jordan rift zone in western Jordan. The Dead Sea, centrally located

along this rift, is the source for much of Jordan’s mineral salt wealth. Jordan

known for its industrial minerals, primarily phosphate and potash. Only two

is

mines, however, have an estimated maximum blasting event larger than 100 mt

ANFO equivalent. One of these mines is nearing the end of its life, however.

Research activities for this study resulted in the identification of 52 significant

mineral properties. Most properties operate on a small scale and require

minimal blasting. The blasting potential for 6 properties is reported.

.



1.1 Authority

This report was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey,

Minerals Availability Team (MAT).

1.2 Project Scope

As part of this agreement, MAT is to identify mining activities in Egypt, Jordan, Syria,

Tunisia, and Turkey as they relate to monitoring/verifying compliance of the

Comprehensive Test Ban Treaty. MAT is to use the Minerals Availability and the

Mineral Resources Data System data bases, its data collection and analytic

capabilities, and an extensive network of information sources to provide background

information focusing on the use of explosives by the mining industry, which can cause

false alarms during monitoring and hide nuclear events.

Reports with accompanying figures and tables summarize location, type of mining

method, commodity(ies), estimated frequency and size of mine blasts, operational

status, and mine product distribution to foreign or internal markets for the specified

countries.

.

Once country data were collected and verified, the explosive use at selected sites was

evaluated. Focus was placed on a limited number of larger operations, or those

reported to have potential for short-term development. Undeveloped sites and small

scale mines, which may be included in Appendices A-B of this report, were not

analyzed in terms of the site’s anticipated use of explosives. Mineral prospects

generally make only small use of explosives and small mines (some of which are

operated on an intermittent basis) are assumed to require minimal blasting.

Based upon known site information (geological conditions, mine technology,

capacity, and current blasting practices), the blasting potential for significant

sites was evaluated. Where site-specific data were not available, estimates

2
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representative, important properties were developed based upon accepted industry

practice, knowledge of the Jordanian mining industry, and regional geologic

characteristics.

2.0 SOURCES OF INFORMATION

Data for this report were derived from published sources, unpublished documents, and

personal communications through an extensive network of public and private contacts.

Public sources of information are listed in Appendix C. Much of the industry summary

was drawn from data reported by the U.S. Bureau of Mhes Mineral Yearbook chapter

on Jordan, from the years 1992-1994. Information on 1995 was obtained from the U.S.

Geological Survey, International Minerals Section, Reston, VA (formerly the U.S. Bureau

of Mines, Division of International Minerals).

Principal agencies contacted include, but were not limited to the U.S. Geological Suwey,

the U.S. State Department, Central Intelligence Agency, Defense Intelligence Agency,

the United Nations, the World Bank, World Resource Institute, and International Studies

of Minerals Issues (ISMI). In addition, academic and industry contacts, explosives

manufacturers and suppliers, and trade groups were contacted.

.

3.0 THE MINING INDUSTRY OF JORDAN

Jordan covers an area of approximately 96,500 km2, of which 60,000 km2 was reportedly

unexplored for minerals or fuels in 1988. Much of its known mineral potential is

associated with the Wadi al Arabah-Jordan rift zone which extends the length of Jordan

from the Mediterranean Sea to the Gulf of Aqaba. The Dead Sea, centrally located

along this rift, is the source for much of Jordan’s mineral salt wealth.

The minerals sector continues to play an important role in the Jordanian economy. In

1994,,Jordan ranked within the top five in global phosphate rock production and was a

major world producer of potash. Revenues for Jordanian bulk phosphate and fertilizer



exports typically account for almost one-third of the nation’s total export revenuesl.

Jordan also is a major regional producer of fertilizer products, limestones and building

products, and mineral salts. It also produces significant quantities of cement and kaolin

clay which are used in domestic construction. Jordan does not have significant

petroleum production. Output of energy minerals was modest, and oil shale and natural

gas potential is uncertain.

The Provisional Law of Natural Resources 37 of 1966, amended, is the basic mining law

of Jordan. The law allowed for private Jordanian or foreign national ownership of a mine

or quarry with the provision that mine management be conducted by a Jordanian

operator. The Jordan Natural Resources Authority (NRA) is the Government agency

responsible for all activities related to the exploration and development of minerals and

mineral fuels.

The manufacturing sector of Jordan has two tiers. On one level are the large-scale,

wholly or partially state-owned industrial establishments (parastatals) such as the” Jordan

Phosphate Mines Company (JPMC), the Jordan Fertilizer Industries Company (JFIC),

the Arab Potash Company (APC), and the Jordan Cement Factories Company (JCFC).

On the other level are small to medium sized entitiest most privately owned, that

individually account for insignificant mineral production, but when aggregated, make up a

sizeable portion of the minerals industry. Exploitation of the major mineral commodities

of Jordan--cement, kaolin, phosphates, potash, and rock wool--are all controlled by

parastatals. Building materials such as aggregates, basalt, calcium carbonate,

dimensional stone, glass sand, and natural sand is produced by private sector firms.

Since independence, Jordan has imported far more than it has exported, primarily due

to a dependence on imported petroleum products. It had not attempted to achieve a

trade (balance with any major trading patiner. The United States and Western Europe

supplied about half of Jordan’s imports in 1988, but bought less than 109’oof Jordanian

1 U.S. GeologicalSurvey. Jordan. Ch. in IWneralIndustrySurveyseries. 1994.
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exports. Arab imports were minor, but Arab nations purchased nearly half of the

country’s exports. Prior to the U.N. trade embargo with Iraq, this nation has received

about 20% of Jordan’s exports2. JPMC is the largest exporter in Jordan, and APC is

the country’s second largest exporter.

. Shifting international markets for phosphates and phosphatic fertilizers in 1993 placed

pressure on that sector of the Jordanian mining industry. In the late 1980’s, about 30%

of Jordan’s phosphate products were exported to Eastern Europe. Newer Asian

markets have helped offset the decrease in exports to Eastern Europe since 1991.

JPMC is also developing new markets in Australia and New Zealand, and expanding

markets in Arab countries. The potash industry has benefited from increased demand

from India and the Far East. There are presently no United Nations sanctions against

Jordan.

Jordanian mineral production estimates for 1993 and 1994 are provided in table 3.1.

Summaries of mineral site data are provided in Appendices A-B. Data on significant

~producing sites, past producers, prospects, and undeveloped mineral occurrences are

provided in tabular form. Maps showing mineral property locations are also provided in

Appendix maps A-B. It should be noted that not all mineral occurrences are reported in

this study. Siies with unverifiable information or lacking specific site locations may not

be included. Data are reported for 17 producers, and 35 past producers or mineral

deposits. While data on small, private sector mining operations are limited, it is believed

that all sites with significant potential have been reported.

2 MiningAnnualReview-1995. MiningJournal.London.1996.
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Table 3.1 -- Estimated Mineral Productionin Jordan,
1993 and 19941 (Metric tons)

Commodity 1993 1994
Production Production

Cement, hydraulic

Clays

Gypsum

Lime

Phosphate rock, gross weight

Potash, crude salts

Salt

Stoner limestone

Stone, marble

3,400,000

47,200

195,000

7,270

4,280,000

1,370,000

26,000

5,340

112,000

6,600,000

47,200

195,000

7,270

4,220,000

1,500,000

26,000

5,340

112,000

SOURCE: U. S. Bureau of Mines and U. S. Geological Survey. The Mineral Industryof Jordan. Mineral
Industry Suwey series 1992-1994. Chapters prepared by Thomas P. Dolley.

,“

.. ...\

1 includes data available through July 1995.

2 In addiiion to the commcdties listed, crude steel and petroleum products are produced,
but not reported here.

3
Estimated.



3.1 Industrial minerals

Jordan is an important producerof several industrialminerals, notably phosphate

products,potash and other mineral salts, cement, and buildingand constructionstone

products. While phosphate and potash are principallyexported, cement and

construction products are produced primarily to meet domestic needs. Decreased
. demand from Western Europe, coupled with a significant decline in exports to Eastern

Europe have forced Jordan to look toward new markets in India, Asia, and Oceana for
.

industrial mineral products. Jordan is also looking to increase trade with its Middle

Eastern neighbors.

3.1.1 Phosphate

Phosphate deposits are Jordan’s primarynatural resource and a major source of export

income. Revenues generated from products derived from this industry acmunted for

about one third of Jordan’s export revenue in 1993. Jordan accounted for about 3?4 of

world phosphate in 19943, in spite of decreased market demand for Jordanian

phosphate from the former Soviet Union and Eastern Europe.

The most important industrial company in Jordan, JPMC, controls phosphate production

in the country. Phosphate rock is mined by JPMC from three mines; the Al Hasa and4
Wadi Al Abyad mines in central Jordan and the new ‘Ash Shidiya mine in southern

Jordan. The Ash Shidiya mine is scheduled to replace declining ore reserves at the

other mines by the year 2000. In 1994, active mining at Al Hasa was limited; activity

was confined to the removal of stockpiled ore. Reported 1994 phosphate rock

production was approximately 4.3Mt from an industry wRh a production capacity of about

8.1Mt.

Phosphate mining in Jordan began at Ruseifa in 1943. Surface and underground

production at Ruseifa ended in 1985. While production in the Al Hasa/Al Abyad area

first began by underground methods, the relatively low overburden to ore ratio in the

3 U.S. GeologicalSurveyandU.S. Bureauof Mines. MineralCommoditySummaries1996.
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area permitted extraction by highly mechanized open cast mining in which overburden is

removed by scrapers, rippers and bulldozers; blasting is limited to selected areas. Ore

is extracted in a similar manner. A walking dragline is used to remove overburden and

ore in some areas. Blasting of ore is also limited.

The Esh Shidiyah began operations in 1988 using modern draglines to recover

phosphate from beneath 40m of limestone/marl overburden. The operation is designed

to replace production from the Al Hasa and Al Abyad sites by 2000. Present production

capacity is 2.8Mt/yr. Reserves at this site are extensive and it is expected that this mine

will be the primary source of Jordanian phosphate well into the next century.

Most of the phosphate rock production is exported through the port of Aqaba. In 1992,

the latest year for which such data were available, about half was exported to India,

Indonesia, and the Netherlands. The rest was exported to various countries, including

neighboring Arab states, India, and Australia. About 1Mtiyr are used domestically by the

fertilizer complex at Aqaba, where an expansion program for the phosphoric acid

facilities was completed in 1994.

3.1.2 Potash
4

Potash is the second major mmponent of Jordan’s mining sector. Jordan produced

11?4 of the world’s potash in 19942. Production is conducted by the Arab Potash

Company (APC), which was established in 1956 by a combination of Arab and private

interests. In 1958, the APC was granted a 100 year concession to mine and produce

chemicals from the Jordanian portion of the Dead Sea. The mine and extraction plant

are located near Safi at the southern end of the Dead Sea, south of the Lisan Peninsula

and east of the truce line with Israel.

Production began in 1982. Since 1985, APC has sustained levels greater than 90?4 of

the plant’s 1.8Mt KCI production capacity (1995). Potash production from Dead Sea

brine requires solar evaporation to concentrate the brine and produce sylvite (KCI) and

8



carnallite, a hydrated mineral containing KCI and MgClz, and subsequent refining to

produce agricultural grade potash (KCI at 60-62% LO equivalent) from the carnailite.

Extraction at the full production rate requires pumping 288MVyr of brines from the Dead

Sea to a series of evaporation basins (salt pans) where the brine is concentrated and

salt is removed. Blasting is not required in this process. APC was considering plans in
.

1995 to increase surface area for evaporation and to purchase a bucketwheel suction

dredge to mine salt. The Jordanian Dead Sea Minerals Company was created in 1994
.

to study methods for recovery of bromine and other non-potash mineral salts from the

Dead .Sea, both from the Safi site and from the Lisan Peninsula to the north.

Potash is also exported. Principal export destinations in 1992 were India, China, and

Indonesia. Currently APC is directing its marketing efforts to increase sales to third

world countries and expand sales to its Arab customers.

3.1.3 Cement

Cement production

available for export

within Jordan is primarily for domestic consumption, with some

to neighboring countries such as Egypt. The Jordan Cement

Factories Company (JCFC) is the primary cement producer in Jordan, with a 3.4Mt plant

at Fuheis near Amman.

Cement in Jordan is derived primarily from nodular limestones east of the Rift in

northern Jordan. While reserves are practically unlimited, most of the production occurs

in the industrialized area around Amman. As with most countries in this area, mining of

cement raw materials comes from small pits or quarries located near destination

markets. Because the limestone deposits are often located near the surface, little

overburden removal is required. Typical small scale quarrying techniques are most

often employed. Mining requires limited and infrequent blasting.

The cement industry in Jordan is becoming increasingly important as solutions for

Jordan’s water shortage require increased demand for cement. Approximately 60”A of
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Jordan’s water supplies come from aquifers in the eastern part of the country. In recent

years, however, much of Jordan’s population has migrated to the west while intermittent

rainfall has not recharged the aquifers sufficiently to meet growing domestic needs.

Jordan is in the process of building several major dams in an attempt to make maximum

use of limited water supplies. While not all dams are made of cement, dam construction

requires increased quantities of cement, and the Jordanian industry has increased

production in an attempt to meet that demand. In addition, several major pipeline

projects and increased building construction have impacted the demand for”cement.

Cement production is expected to increase significantly by 2000.

3.1.4 Stone

Due to a lack of timber, many different rock types have been used as building stones in

Jordan since ancient times. Near Petra, in southwestern Jordan, the Nabateans

chiseled stone tombs with impressive facades from local sandstone. Basatts are used

for construction purposes in northeast Jordan. Oolitic limestones from the western

Jordan valley supplies the construction industry in the Amman area. In the Jerusalem

and Amman area, polishable limestone “marble” is often used as ornamental building

stone.

.

Unlike the major mining industries, construction aggregates, basalt, limestone,

dimensional stone, glass sand and natural sand exploitation is controlled by small,

private sector firms, often operating very small pits or quarries requiring a small number

of personnel to operate. As a result, information on the number and size of these

operations is difficutt to ascertain. While information on significant deposits is available,

often it is difficult to verify the operating status of these sites. Consequently, data

reported in Appendices A-B for stone products may be incomplete or assigned an

inappropriate status.

3.2 Other minerals

Other industrial minerals produced include clays, gypsum, lime, and satt. Jordan also

10



has a small steel plant near Zarqa, which processes imported raw material and scrap for

domestic use. Jordan possesses some barite, chromite, copper, manganese, and nickel

resources, none of which is considered economic. Iron was produced in ancient times

from the Warda deposit, but no production has occurred recently. Uranium could be

recovered as a byproduct of phosphate production. Jordan also has the potential to
. produce energy from its bituminous rocks and oil shale.

.
4.0 MINE-RELATED EXPLOSIVES USE ~

Almost all mines use explosives to fragment or loosen rock and consolidated material

prior to excavation. Bulk or packaged explosives and blasting agents are detonated

after emplacement in material to be excavated. Minor quantities of sachet and

charges may be used for secondary breakage and other special applications.

shaped

The type and amount of explosives used are influenced by the geotechnical nature of

the rock, the mining methods employed, the production rate of the mine, the type and

availability of explosives and detonation systems, hydrologic conditions, mining

equipment, drilling equipment, mine geometry, level of technical expertise, and external

constraints such as the proximity of residences, availability of explosives, and available

funding. At almost any mine, the size of each blast ~n vary significantly due to local

condtiions, production schedules, weather, etc.

Surface mines typically shoot much larger blasts than underground operations and tend

to have higher production rates than underground mines. In addition, limitations of

working room, limited free faces, type of mineralization, ventilation requirements, and

drilling limitations may constrain maximum blast sizes in underground mines.

Jordan is not limited to domestically produced explosives, and has sufficient raw

materials to produce what is needed. Jordan has the military-related technology and

facilities to manufacture blasting agents and detonation systems suitable for most mining

applications.

11



Where blasting is required, most Jordanian mines use ammonium nitrate-fuel oil (ANFO)

blasting agents. ANFO systems are preferred in most mining applications due to their

ease of manufacture, low cost, inherent safety, and bulk loading advantages. High

explosives, however, may be preferable for small underground operations that use drill

sizes that are below the critical diameter needed for emplacing ANFO blasting agents, or

under wet conditions, in methane-rich atmospheres, and conditions that require higher

detonation velocities and/or convenience of packaged explosives. Few such

underground mining sites operate in Jordan, however.

In most cases, site-specific blasting information was unavailable. Consequently,

estimates were based upon known or estimated production rates, mine geology, and

typical mining practices. Experience, engineering judgement, and available data were

incorporated into calculations and estimates. Explosive use can vary considerably as

mining renditions change. ANFO mnsumption was assumed to be dependent upon

mine production rate, average stripping ratio, specific gravity of the host rock, assumed

powder factor limits, and mining method. Only a small number of mines in Jordan

require significant blasting, primarily because of their small size.

For each site, a stripping ratio (Quantity of overburden or waste removed per mt of ore4
mined) and powder factor (Quantity of rock blasted ~r unit of ANFO blasting agent

equivalent) limits were estimated. A range of ANFO consumption was calculated for

both daily blasting requirements and for an assumed maximum blasting event. Daily

ANFO requirements were estimated assuming a 330 day production schedule.

Consumption estimates for all sites were calculated in a similar manner. The lower

consumption value applies a minimum powder factor while the higher value assumes a

maximum powder factor. Unlike daily consumption estimates, a maximum blasting event

would not take place on a daily basis. For this study, it was assumed that a maximum

blastiqg event could occur every 10 working days for a surface mine and every 5

working days for an underground mine. Such events are designed to account for such

factors as blasting delays, geological irregularities, and mining method variations that

require a higher ANFO consumption than the typical blasting event. Mine development

12
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or pillar extraction conditions, for

The following examples illustrate

procedure described above:

example, often

typical blasting

require larger blasts.

calculations using the estimation

Esh Shidivah ANFO dailv consumption lower limit (L):

L = Productionrate ● [1 + (strippingratio● specificgravityof waste)]● [Lowpowderfactor
. / 1000 (convertskgto rnt)]/ Operatingdaysperyear

L.= 2,800,000 ● [1 + (2.0 ● 2.5)] ● [0.11/ 1000]/ 330

L = 5.60 6 rntANFO equivalent(rounded)

Esh Shidivah ANFO dailv consumc)tion hiaher limit (H):

H = Productionrate● [1 + (strippingratio● specificgrav.~of waste)]● [Highpowderfactor

/ 1000 (convertskgto ret)]/ Operatingdaysperyear

L = 2,800,000 ● [1 + (2.0 ● 2.5)] ● [0.20/ 1000]/ 330

L = 10.18 10 mt ANFO equivalent(rounded)

Esh Shidivah maximum blastina event ANFO consumption (M):

M = Productionrate● [1 + (strippingratio● specificgravityof waste)]* [Highpowderfactor

/ 1000(conve~ kgto ret)]/ Operatingdaysperyear● maximumblastcycletime (workingdays

betweenblastingevents)
.

M = [2,800,000● [1 + (2.0 ● 2.5)]● [0.20) 1000]/ 330]● 10

M = 101.82 102mt ANFOequivalent(rounded)

Table 4.1 provides the corresponding blasting range estimates for the main Jordanian

mines identified in this study. Figure 4.1 shows site locations for the mines reported in

table 4.1. Symbols reflect mine type (surface or underground) and maximum ANFO

consumption for a given blasting event. Where a mine produces using both

underground and surface methods, the predominant method is shown on figure 4.1.

Only two mining sites, the El Hasa and Esh Shidiyah phosphate mines, had calculated

maximum blasting events that exceeded 100 mt ANFO equivalent. The El Hasa (as

13



Table4.1-EstimatedExplosivesUsageat the MainJordanianMines

Used in this Study in Order of Estimated ANFO Consumption

Daily Consumption Maximum Maximum

Primary Mine Production (mt ANFO) Blast Cycle Blasting

Mine- Latitude Longitude Product Type (Mmt/yr) (3), (4) Time (days) Event

(1) (2) Low High (5) (mt ANFO)

El Hasa (6) N 3& 49’ E 3& 00’ f%os@v3te S 3.800 10 18 10 184

EshShidyah(6) N 2946 E 3554’ PhosphateS 2.800 6 10 10 102

Wadial Abyad(6) N 3fY58’ E 3S 00’ PhosphateS 1.500 4 7 10 73

Fuhais(7’) N 3X 01’ E 35-46 Limestone S 3.400 1 2 10 21

DeadSea (8) N 31.06’ E 35”31’ Potash S 1.800 0 0 10 2

Wadi Mujib N 31-28’ E 35.34 Sulfur S 0.045 0 0 10 1

(1) S-Surfaca

(2) Mmt/yr-Millionmetrictonsperyear

(3) mtANFO-Metric tonsof AmmoniumNitrate/FuelOil blastingag~t equivalent.Estimatebasedon equationsreportadon

pages11-12. ,“

(4) Assumedproductionschedulefor all sitesis 330days/yr.

(5) Assumed maximumblastingcycletimefor surfaceopemtion-10 workingday%undergroundoperation-5 workingdays.
.

(6) Assumesbothoverburdenandore removedona dailybasis. In actualpractice,overburdenremovedby contractorprior

to mininga sita. Blastingof ore is limitedto selectedareas,thereforefiguresreportedharerepresentmaximum

consumptionif bothoverburdenandorewereblastedconcurrantty.The El HasaandWadial Abyadminesare

nearingtheendof theirminingMe, andmostoverburdenhas beenremoved. It is expectedthatcurrentblasting

is minimal.

(7) Limestoneforcementproductimris r=overad fromlocalquanies. Capacityis totalforregion,soANFO consumptionat

an individualsiteshouldbe lower.

(8) Potashandsaltproductiorifrom DeadS8s sitesis conductedby solutionminingwhichgenerallydoesnotrequireblasting.

ProductJonis totalforthe complex.
.
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well as the Al Abyad site) were only recovering stockpiled ore in 1994, due to limited

reserves. The Esh Shidiyah mine is being developed to replace the other sites. The

While both sites have the potential for a maximum blasting event of over 100 mt

ANFO equivalent, under normal circumstances this is unlikely. Jordanian phosphate

mines employ open cast mining techniques and require selected blasting. Overburden

is commonly removed by contract prior to ore mining, so mining often requires only

limited blasting of hard ore or separate blasting of ore or overburden. On a daily

basis, however, ANFO consumption for both overburden and ore is given, although

blasts may occur in separate areas.

In addition to the two sites previously mentioned, there are several sites that have an

estimated explosive potential of less than 25 mt of ANFO equivalent for a maximum

blasting event. While mining of Dead Sea salts and potash typically does not require

blasting, the Table 4.1 blasting consumption estimate assumes that a minor quantity of

blasting will be required for ancillary operations. Limestone production feeding the

Fuheis cement plant comes from numerous small quarries feeding the nearby plant,

rather that one large mining operation, as suggested in Table 4.1.

5.0 CONCLUSIONS .

While the mining industry of Jordan is an important regional producer accounting for

about one third of Jordan’s export revenue, it is not significant on a world scale,

except for its production of phosphate and potash. Identified resources are associated

with the rift zone in western Jordan. Resource potential in eastern Jordan has not

been fully explored, but is not thought to be important. Explosive consumption by the

mining industry of Jordan is low, particularly when its largest phosphate mines face

depleted resources and reduced production.
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APPENDIXA PRODUCINQAND DEVELOPING MINERAL PROPERTIES IN JORDAN

MAP
KEY
(1)

1

1

1

1

2

2

3

3

6

6

7

NAME COORDINATES COMMODflY(lES) DATA

(2) - LAT. LONQ. SOURCES

Amman

El Azmq ,

Qasr el Hammem’

Unnamed

Bethlehem

Kkbat aa Samra

Jabal ar Rufayn

Jrmrsh

Delr Ails

Fuhais
Amman dbdrkf

Dead Sea
San
Ghor as Safl

N 31” 5r

N 31”45’

N 31” 3.7

N 31”43

N 3X 43’

N 31- 3~

N 3T Or

N 32” lT

N3TO&

N 3201’

(3)

E 35”56’ ‘ Slone 1,2

E 3650’ Salf 1,2

E 36”11’

E 36’ O!Y

E 3912

E 33’ lfY

E3& 53’

EW54

E 36’ 3r

E 35’46’

Marble

Slono

Stone

Stone

Tuff

SIona

Tmwerflrm

Cement

2

1,2

1,2

1,2

1,2

1,2

1,2

1,2,15

E 3S31’ Pofeah 1,6,10,
self 14,15,16
Bromine
Iodine

7 El Hasa dlstrbt N 30’49’ E 31Y00’ Phosphate
Al Hase Uranium

Gypsum

7 El Llsan N 31”17’ E 35” 2& Salt
Potash
Brorrrlrm
Iodine

7 Qatrana N 31”15’ E 36’02’ SIone

7 Wadl al Abyad N 30’58’ E 3S’ 00’ Phosphate
Wadl al AbluUr ,
Wadl Abu Ubaydah

1,2,5,10,
14,15,18

1,6,7

1

2,5,10,
14,15,16

DATA
RELfANCE
(4)

Ganeral

General

General

General

General

General

Generel

General

General

General

Confirmed

General

General

General

Generel

STATUS

Producer

Producer

Producer

Producer

Producer

Producer

Producer

Producar

Producer

Producar

Producer

Producer

Producer

MINE
lYPE

Surface

Surface

Surface

Surface

Surface

Surfaca

Surface

Surface

MARKETS

Domesllc

Domesllc
Exporf

Domeafk

Oomeslk

Domestk

Domeatk

Domeallc

Dorrmuc

Domesfb
Esporf

Underground Do”msUc

surface Domoello
Exfmrf

Surface Domestk

Surface Exporf
Oomeetk

COMMENTS

Llmealone used for bulldlngalone.

Masstve evaporffasIn deeerL
Salf coifecledIn shallowbasins, no blasllng.

Polbhable !knasloneused for bulldlngslone.

Oyster shall Ifmealoneused for brdldfngslone.

Llmeetoneueed for bulldlngstone.

Oollllc Ihnesloneused for buifdhrgslone.

Ueed h fharmel Insulsdknand road msklng,

Calkhe used for bulkflngslona,

Sads of 10-20m lhkk occur.

Portlandcemenl producedfromarea Ibnastones.
Area quarrteeaupplledaboul 74% of Jordardencemenl

In 1992.

Recovered from evaporifas in Daad Saa.
No bl.asllngrequlmd.
Capecky 1.6Ml&r KCI, opemllng al about90%.
Indls bought33% of polaah.
Pmduclkn begun In 1962.
Brina pumpedfrom Dead Saa, 10aalf pan for

evaporationand aubsequenl Ireahnenl.
Operathmworks 365 days/yr.
Producllon1092-1 .4MI, 1994- 1.6ML
Purchased $2M dredge In 199410 mine sali.

Produces 5.3MI ore per year by abfp mlnlng.
Ore occum as lenses In Ibneatona,mark, & charta.
Mlnlngbegan In 1901 by UG melhods, butwas
converied to open cast mefhodsIn 1964.

Miring slrrrllsr10soulhem rninaset Ruseffa.
Overburden removed by dozers, dragllna,blasted

If neoeeesry. Ore removed wlfhoutblaslbrg.
Only hard ora blasled. wastaore = 7:1
In 1994, onfyetockplledora recmvemd,ore naar
depletkn.

Pmductlon1992-3.3MI

Recovered from evaporffasIn Dead Sea.
No blaaflngrequired.
Potash presenlfynot recovered fromfhb bcalbn.
Potash beds at deplhs of 149-165, 347-351m.

Quamfedfor dacaraltve atona and fkor Illes,

Ceme on elream In 1979 wlfhdealgn capaclfyof
1.5Mf/yr. Consldemd perf of El Hasa complex.

Walkingdraglineused 10slrlp ore, overburden.
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APPENDIX A: PRODUCING AND DEVELOPING MINERAL PROPERTIES IN JORDAN

MAP
KEY
(i)

7

8

NAME COORDINATES COMMOD~(lES) DATA DATA
(2) - IAT. LONG. SOURCES RELIANCE

(3) (4)

Wadl MuJib N 31$ 2S’ E 3Y 34’ Gypsum 1,2,4 General
Al M~.sb Sulfur

Eah Shldlynh N 2W 4S’ E 35’54’ Phosphate 5,10,14, Ganaral
15,16

STATUS

Producer

Producer

MINE MARKETS
TYPE

Surface Oomsstlc

Sutfece Export

(1) Rapreeenb properlyor properkygroupfngas definedon AppendixMep A.
(2) Due 10soilware tlmllefbrw,alle nemee do not Inckrdeeny dkscrlkkelmerklnge. Spelllngof Indlvlduelnames vary consklerabtf by source.

COMMENTS

In 1994, only stockpiledore racoverad, ore near
deplelbn.

ProducUon1992-3MI

Thlckneas of 15m reporfed.
Reported to produce45kl of gypsumpar year.
No byproduclsulfurbeingproduced.
Used In domealk bulkklngand consbuctlonIndualry,

Mine beingdevobped 10replace El HasaMdAbvad.
Full produclbn ex@md ~ 2000,
Prcduckbncapaclly 2.8Mbyr; produced1.9MI 19S4.
Average deplh to mkrerallzalbn 40m, thkkrress r3m.
Produclbn 1992-1.5MI

(3) Complete Matof dala eoumea foundInAppendixC.
(4) General. d@notesIlmlleddaf% Cordlrmed- denotesdepoell Informelbn conflrmadby several sources.
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APPENDIXB: PAST PRODUCERS, PROSPECTS AND UND~LOPED MINEWLPROPERTIES lNJORDAN

MAP NAME -, ~OORDINA;~\O
KEY

COMMODflY(lES)
(2)

(1)

DATA DATA
SOURCES RELIANCE

STATUS MINE MARKETS
lYPE

Deposit surface NAp(5)

Pastproducer Surface Exporf
Underground Oomeslfc

(3)

1,2

1,2,5,
10,13,14

1,2

1,2

1,2

1,2

1

1,2

1,2

1,2

1,2

1,2,3

(4)

General

General

General

General

General

Ganeral

General

General

Hunval Ma’in

Rusafa dblrff$
Northmkre
Rasal Aln .
Zarqa A
Zarqa B
Far SoulhArea

N 31”4V E 35”36 Ochre1 Wedgingfenses aboul Im Ihkk In sedlmenb.

N 3Z 01’ E 36’02’ Phosphate
Uranium

Four saams 1.3-3.2m Ihkk mined until1980,
Dapoeficovers ovar 4300 hecleras, In msrfs. Is.
Mlnhg came from 5 ailes.
Norlfrand Ras al Afnmfnes(norlhof Ruselfa)
were mined by Uf3 shorfwallrefreat melfrods.

southern mines average 2.5m overburden.mined
by slrlp mlnlngwtihacrspere. Bfeslfngof
overburdendepends on ore characterlsrks.

1

N 31”52 E 3S 47’ Glass eand

N 31’41” E 3~ 1S’ Barfle

N 31”46’ E 3Y 20’ Chromfum

N 31”47’ E 3S 32 Sulfur
Potaah

N 31”47 E 35’26 Blfumen

1 Unnamed

BeHSehur

Hafrurlm

Lfsanfaka

Deposl Surlace

Daposil Unknown

Deposlf Unknown

Oeposlt Surface

Past producer Surface

Deposif Surface

Depoaff Surface

Depoall Unknown

Deposil Surface

NAP

N&

NAP

NAP

Good qualily glass send occurrence.

2

2

2

Ore zone 30m x 15m x 12m kr marts, hmaslone,

Traces In chalk, mark: ora fs nol economk.

Assocfadedwllfreva~riles, shafea, end msrle.

2 Nsbl MUSS Bflumlnouamade, fbneslonesquarrbd for local
consumplbn.

3

3

Suweillh

Suwelfih

N 32’02’ E 35”50’ Phosphate

N 32’03’ E 35” 4T ApeUfe

NAP

N@

N/@

Phoephorflebeds 35-40m fhkk kfenllfled

ApalHealfared from phosphoriie.
Occunr abng 2200m eulke Ienglh, up10&3m fh!ck.
Reaervas (1974) 300kl proven, 6501dpesslbfe.

3

3

3

Unnamed

Wadl Hunl

Warda

N 3T 51’ E 3T 34’ Bar’He

N 3T 11’ E 35”44’ Gypsum

N 32”13’ E 35”43’ Iron

Genaral

Ganeral

Ganeral

Barffedikes 0.6m fhkk aboul 60m In length.

Layer 2-3m Ihlck In mark,

Mfnlngdates back 10Crusades, no recent mlnlng.
Ore bodyabout200m wide, 300m brig, and 9.8m

Pasl producer Underground Oomestfc

fhkk.
Ore surroundedby chalky Ibrreslone.
Reaarvee (1662) 561kl @ 87.9% Fe.

Yarmuk Rfver N 3Z 36’ E 35”34’ Blfumen

3\

1 General

General

General

Pasl producer Surface

Deposll surface

Deposlf Surface

Deposlf Surlace

Deposll Unknown

Deposif Surface

Deposlf Unknown

Bllumlnousmerfa, Iimeslonas10producequick Ilme.
Reserves for sufffclenlfor 011shels production.

Domealk

4 Zerqa Rtvar N3206’ E3LY3T Pydfa

6 Ghor Kabld N 3Y OU E 3S 33’ Clay

1

1,2

NAP

NAP

NAp

NAP

NAP

Cryslab In sandy ffmeslone,non-commercial,

Clay layer of 2.8m sul+ablefor caramlcs
1975 reserves: 47kt @ 32-37% Af203.

8 Mahfe N 31”59’ E 35”46’ Clay 1.2 Clay feyer of 4.2m aulfablsfor ceramks,
1975 reservae: 46kf @ 32-37% A1203.

7 Al Hasa N 30’49’ E 3S 59 Blfuman

7 Al Tufella N 3050’ E 3!Y 36’ Gypsum

7 La~un N 31”14 E 35”52 Bilum$rr
El LsJun

1

4

1

General

General

General

21

BllumlnousIlmeslones,shebs up 1030m Ihlck.

011shale wilh reserves of420M barrels @ 28.lgalfl.



APPENDIXB: PAST PRODUCERS, PROSPECTS AND UNDEVELOPED MINEWLPROPERTIES lNJORDAN

MAP
KEY
(1)

7

7

8

8

8

8

8

8

8

8

8

8

8

8

8

.s

8

8

NAME
(2)

CJalmna

Wadl Kemk
Al Kark

Aqaba

Blr Madhkur

Felnan

Gharandal

Halflya

Quweka

Ram

Ras en Naqb

Unnamed

COORDINATES COMMODfW(lES)
- LAT. LONQ.

N 31”1S E 3S 03’ Chmrnlum

N 31” lT E 3S 31’

N!W29’ k3~03’

N 3LY24’ E 3S 21’

N 3W 3S’ E 35” 2V

N 3W 12’ E 35”14’

N 29” 3~ E 35”54

N 29”42’ E 35” IT

NS3S E3S24

NW 56’ E35”33

N 29”41’ E 35” 1X

Glass sand

Copper

Nkkel

BarHe

Phosphale

Feldspar

Manganese

Glass sand

Quallz

Wadl Abu Khushelba N 31T IT E 3S 2U Coppar
Nabatean

Wadl Arabs N 30’ 1(Y E 35”10’ Copper
Sltver

Wadl Dana N 3W 36’ E 3532’ Manganese
N 31”00’ E 3S 22’ Copper

Wadl es Sik N 3fY 00’ E 35’15’ QIaas sand

Wadi Ghuwalr N 30” 3S’ E 35”29’ Copper

Wadl Hand N 3rY 3& E 35”30 copper

Zaklrnd El Hasa N 3W 32 E 37”10’ SarBa

-————

DATA DATA
SOURCES RELIANCE
(3) (4)

1.2 Ganaral

1.2,4 Ganfrral

1,2 General

1 General

1,2 General

1 Genaral

1,2 General

1,2 General

1 Ganeral

1,2 Genaral

1 General

1,2 General

1,7 Ganaral

‘.

1,2,14 Ganeral

1,2 General

1 Genaral

1,2 General

1,2 Ganeral

(1) Reprasenla properfyor properlygroupingas defbradon Appendk Map S.

STATUS

Daposlf

Dof)crsil

Oapoe!i

DeposR

Oepoaif

oeposn

Oeposn

Depos!i

Depoen

Deposit

DepM

Deposll

Deposll

Deposif

Ooposif

Deposn

Daposif

Deprrall

MINE
NPE

Unknown

Surface

Surfaca

Suriace

Unknown

Unknown

Surface

Unknown

Surface

Surface

Unknown

Surface

Surface

Surfaca

Surface

Surfaca

Surface

Unknown

(2) Due 10sonwara Iimllatlons,sne names do not Includeany dlacrilkal markings. Spalllngof Indtvkfualnames vary conslderabtyby
(3) Complete Halof dale sources foundIn AppandbiC.
(4) General - denoles llrnlfaddafa: Confkmsd- denotesdeposif InformalIonconflnnadby aaveral eourcas.
(5) NAP- Not applkabls+prospacfsand undevebpad depositshava no currentmarkats.

MARKETS

NAP

N@

N/@

NAP

NAP

NAP

NAp

NAP

NAp

NAp

NAP

NAP

NAp

NAp

NAp

NAp

NAp

NAp

source.

COMMENTS

Occurrence.

Layer 2-3m fhkk In mark.

Good qualityglass sand occurrence.

MlneralizatlonIn dolomlle,Cu conlent lass fhan 1%,

Reporled 10conlah 0.2-0.7% N}.

Occurrence of barlfe dlkas.

Phoephorlfebeds abundantbul lass than lm Ihlck.

Occurrence In granlfa pagmetlfe.

Mlnerailzalbn In jolnlhg of graniteover 60m length.

Good quallfyglass sand occurrence.

Exposed for about25m by 25m.

Coppar In sandalone. Ore bw grade.
Some slles mined InlermmenttyIn the past.

CoWar In dlabase dlkaa up 103m Ihkk.
Faaslbllllystudy dons In 1963 ylaldad resemes of
60MI @ 1.36% Cu and S@ Ag.

As of 1992, pmduclbn of 3Mf/yr proposed,but
noflnanclngaacured.

Thin bada of hlghargrade CU. Mn ore.
Grade reportedto avemge 1.4% Cu, 4043% Mn.
1974 resarvae esflmaled at 64ki.
Proposedcapacify 3Mf/yr.

Good qualllyglass sand occurrence.

Mlnerailzafbn In sandstone-orefowgrade.

Mlnaraflzalbn In sandstone-orebw gmde.

Occurrence of barife rosaa In sandstone.
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1.0 EXECUTIVE SUMMARY

This report was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey,

Minerals Information Team (MIT) (formerly the Ofice of Minerals Information).

This report provides LLNL information on the mining industry of Syria, and

quantitative information on the blasting potential of this industry. MIT identified

mining activities through the use of its Minerals Availability System data base, its

data collection and analytic capabilities, and an extensive network of information

sources.

Crude petroleum and phosphate rock production account for the largest share of

Syria’s income 1. Ferrous, non-ferrous and industrial minerals also occur and

add to the mineral wealth of the country. Research activities for this report

resulted in the identification of 26 mineral proper@s in Syria, however, most

properties operate on a small scale and require minimal blasting. The blasting

potential for 13 main Syrian mines is reported, with only 4 operating mines

having the potential to produce blasts of over 35 metric tons of ammonium

nitrate-fuel-oil (ANFO) equivalent at any given time as part of normal mining

activities. ,

lThe Mining Journal. Mining Annual Review 1995. London, U.K. PP. 164.

1



The largest mining sector is phosphate mining, which is generally centered

around the deposits of the Khadir Al Hamar region. The region is comprised of 3

operating surface mines, the Khneifess mine and the Shakira A and B whjch are

in the immediate Al Sawanat Al Hamra proximity. These have maximum blasting

events in the 35-50 metric ton of ANFO equivalent range.

Syria ”usesinternally produced explosives or imports and possesses the

technology and facilities to manufacture blasting agents and detonation systems

suitable for mining applications. Most surface mines in Syria utilize ANFO

blasting agents.



1.1 Authority

This report was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey, MIT.

1.2 Project Scope

As part of this agreement, MIT is to identify mining activities in Egypt, Jordan, Syria,

Tunisia and Turkey. This information will be used for monitoring/verifying compliance

of the Comprehensive Test Ban Treaty. MIT will use the Minerals Availability System

data base, the Mineral Resource Data System, its data collection and analytic

capabilities, and an extensive network of information sources to provide background

information on the use of explosives by the mining industry of these oountries. This

information is of particular interest because the normal blasting activities of mining can

cause false alarms during monitoring and disguise nuclear blast events.

Reports w“th accompanying figures and tables summarize location, type of mining

method, commodity(ies), estimated frequency and size of mine blasts, operational

status, and distribution of products to foreign or internal markets for Syria.

Once country data were collected and verified, the eqiosive use at selected sites was

evaluated. Focus was placed on locations that consume large quantities of

conventional chemical explosives. Undeveloped sites and small scale mines which

consume minimal amounts of explosives (included in Appendix A-B of this report), were

not analyzed in terms of the site’s anticipated use of explosives. Mineral prospects

generally make only small use of explosives and small mines (some of which are

operated on an intermittent basis) are assumed to require minimal blasting.

Appendix A lists all the known producing mineral properties in Syria, while Appendix B

lists all the known non producing properties (past producers and undeveloped deposits)

in Syria. These listings were used as the basis from which the main Syrian mines

consuming explosives were selected. It should be noted that available data indicated

the potential of additional mineral occurrences in Syria, but confirmation of site data

3



was not possible. Information on these potential sites was not included in this study.

Based upon known site information (geological conditions, mine technology, production

capacity, and current blasting practices), the blasting potential for significant mining

sites was evaluated. Where site-specific data were not available, estimates for

important properties were developed based upon accepted industry practice,

knowledge of the Syrian mining industry, and related geologic characteristics.

2.0 SOURCES OF INFORMATION

Data for this report were derived from published sources, unpublished documents, and

personal communications through an extensive network of public and private contacts.

Public sources of information are listed in Appendix C. Much of the industry summary

was drawn from data reported by the U.S. Bureau of Mines Mineral Yearbook chapter

on Syria, from the years 1992-1994. Information for 1995 was obtained from the U.S.

Geological Suwey, Minerals Information Team, International Minerals Section, Reston,

Virginia (formerly the U.S. Bureau of Mines, Division of International Minerals).

Principal agencies contacted include, but were not limited to, the U.S. Geological

Survey, the U.S. Department of State, the Central Intelligence Agency, the Defense

Intelligence Agency, the United Nations, the World Bank, the World Resources Institute,

and the International Strategic Minerals Institute (iSMl). In addition, selected academic

and industry contacts, explosives manufacturers and suppliers, and trade groups were

contacted.

3.0 THE MINING INDUSTRY OF SYRIA

The mining industry of Syria is minor when compared to the minerals fuels industry; the

leading industrial sector. The estimated gross domestic product (GDP)-purchasing

power parity- for.Syna in 1994 was $74.4 billion (eSt)*. In 1993, the mineral industry

2UnitedStatesCentralIntelligenceAgency.Syria.CIA-95facts-Governmentpublications.10 pp.

4



.

accounted for about $6 billion of the nation’s $30 billion gross domestic product3. As of

1995, Syria’s credit was in poor condition. Syria has been working to resolve its $700

million arrears on debts to foreign states with the individual creditors and with the Paris

Club (an institution to assist the severely indebted low-income countries with special

repayment terms for debt relief). It was also trying to resolve its $400 million debt to the

World Bank.

Phosphate rock is the only mineral product beside hydrocarbons which is being

produced on a world~”de scale (in 1994 it produced 1YOof world production). Syria

increased its export volumes of phosphate rock by 24% in 1994. Estimated output was

up from a 1993 level of 931,000 metric tons (ret) to 1,200,000 mt in 1994, but did not

reach the 1992 level of 1,270,000 mt. Local sales of phosphate rock were not up due

to a refitting of the Horns phosphoric acid plant. A proposed chemical plant in the

desert could increase mine production potential.

Syria has a socialist economic system but has permitted the emergence-of a private

sector. The mining industry (mining-processing-distribution) is still owned and mntrolled

by the Government. Legislation adopted in 1994 encouraged domestic .and.foreign

private participation by lifting restrictions on foreign exchange transactions, as well as

providing tax and customs concessions. Most private investment in 1994 was directed

toward agricultural and tourism industries. Petroleum refining and petrochemical

ventures were expected to be the next large industrial segments to utilize private

investment.

.

As shown by table 3.1, other industrial minerals produced include gypsum, hydraulic

. cement, marble, salt, and sand and gravel. As shown by the table, in 1994 phosphate

production was estimated to increase by 261,000 mt from 1993. This 1994 production

3Michalski, Bernadette. The Minerals Industry of Syria. USBM Yearbook Chapter-1993. PP. 74-77.

41he Mining Journal. Mining Annual Review 1995. London, U.K. PP. 164.

5



level was not, however, as high as in 1992, which was 70,000 mt higher, for a total

production of 331,000 rnt in 1992. During the same time the estimated production of

crude oil showed a slight increase, from 208,000 barrels to 211,000 barrels in 19945.

Syrian exports have been dominated by purchasing from the United States for

petroleum products and mainly Europe for phosphate rock consumption. Some

phosphate rook is exported to India.

5Michalski, Bernadette. Syria. Mineral Industry Suwey series. USBM. 1994.
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Table 3.1-- Estimated Mineral Production in Syria,

.

1993 and 1994 (Metric tons)(l)(2)

Commodity (3) 1993 1994

Production Production(e)

Cement, hydraulic 4,500,000 4,500,000

Gypsum I 235,000 I 235,000

-Nitrogen content of ammonia I 66,700 I 66,700

Nitrogen, urea I 75,000 I 75,000

Phosphate rock, gross weight 931,000 1,200,000

Salt 130,000 130,000

Stone, dimension marble (CUm) 18,000 18,000

Stone, sand & gravel 4,200,000 4,200,000

Sulfur, byproduct of petroleum and natural gas 30,000 30,000

Source: U.S. Bureau of Mines. Minerals Yearbook, 1994.

(e) Estimated

(1) Previously published and 1994 data are rounded by the U.S. Bureau of Mines to
,’

three significant digits; may not add to totals shown.

(2) Table includes data available through June 1,1995.

(3) Limestone quarried for cement manufacture is substantial; however, information

is inadequate to make accurate estimates of output.

7



3.1 Phosphate

Phosphate is mainly produced from the Khadir Al Hamar region of Syria (see Appendix

A) from the Shakira A and B mines. The other area of phosphate deposits and mining

is near Khneifess, which has one mine currently in operation. Syria exports most of its

phosphate rock to countries in Europe where it is further processed. In 1994, local

sales of phosphate rock were at a stand still until the chemical plant located at Horns

was revamped. A major growth in capacity to the present mines or development of

additional mines could occur if a proposed chemical complex in the desert is

completed.

3.2 Other industrial minerals

Limestone and clays for cement feed are quarried from sites near the plants for usage

at the ten cement plants operating in Syria. Total cement production in 1995 was.

estimated to be 4.5 million mt. While limestone production was substantial, information

is inadequate to make accurate estimates of output.

Gypsum facilities are located at Damascus and Latakia, but specific..mine locations. are

not available. ,,’

Salt mines are located south east of Aleppo and near Dayr az-Zawr, with specific

locations not available.

Clay, dimension stone, sand and gravel, and sulfur (byproduct of petroleum and natural

gas) were also recovered in 1994.

3.3 Other minerals

Syria also possesses mineral resources of bituminous rock (natural or rock asphalt),

chromium, copper, iron, lead, and sulfur. Presently, these commodities are not being

8



mined.

4.0 MINE RELATED EXPLOSIVES USE

Syria uses internally produced explosives or imporls, and possesses the technology

and facilities to manufacture blasting agents and detonation systems suitable for mining

applications. Most surface mines in Syria utilize ammonium nitrate-fuel oil (ANFO)

blasting agents.

Most mines utilize explosives to loosen or fragment rock and other consolidated

material prior to excavation. Bulk or packaged explosives are detonated either

electrically or thermally after being placed in the material to be excavated. Minor

quantities of sachet (bagged powder explosives) and shaped charges maybe used for

secondary breakage and other special applications.

The type and amount of explosives used are influenced by the nature of the rock or ore,

the mining methods employed, the production rate of the mine, the type and availability

of explosives and detonation systems, hydrologic conditions, mining equipment, drilling

equipment, mine geometry, level of technical expertise, and external constraints such

as the proximity of residences and costs. At almost WY mine, the size of each blast

can vary significantly due to local conditions, production schedules, weather, etc.

Most Syrian mines use ANFO blasting agents where blasting is required. ANFO

systems are preferred in most mining applications due to their ease of manufacture, low

rest, inherent safety, and bulk loading advantages.

In most cases, site-specific blasting information was inaccessible: Consequently;

estimates were based upon estimated production rates, mine geology, mining systems,

and typical mining practices. Experience, engineering judgement, and available data

were incorpo~ated into calculations and estimates. Explosive use can vary

considerably as mining conditions change. ANFO consumption was assumed to be-

9



dependent upon mine production rate, average stripping ratio, specific gravity of the

host rock, assumed powder factor limits, and mining method.

For each site, a stripping ratio (quantity of overburden or waste removed per metric ton

of ore mined) and powder factor (quantity of rock blasted per unit of ANFO blasting

agent equivalent) limits were estimated. A range of ANFO consumption was calculated

for both daily blasting requirements and an assumed maximum blasting event. Daily

ANFO requirements were estimated usinga312 day/year production schedule.

consumption estimates for all sites were calculated in a similar manner. The lower

consumption value applies a minimum powder factor while the higher value assumes a

maximum powder factor. Unlike daily consumption estimates, a maximum blasting

event would not take place on a daily basis. For this study, it was assumed that the

maximum blasting event (an estimated technical upper limit of cumulative explosive

usage) would consume 10 days worth of explosives for a surface mineand.5.days

worth for an underground mine. Such events are designed to account for such factors

as blasting delays, geological irregularities, and mining method variations that require a

higher ANFO consumption than the typical blasting event. Mine development or pillar

extraction conditions, for example, often require larger blasts than-normal production.

4

The following examples illustrate typical blasting calculations for the Sharkaya A mine

using the estimation procedure described above:

S@a@.Auum ANF~CWY~mmtmlwer Ilmlt L)
. . . . . ..

L = Production’rate ● [1 + (stripping ratio ●( combined specific gravity of ore and waste))]

● [Low powder factor/ 1000 (convertskgtoret)]/312 (assumed operating days per

year)

L = 790,000 ● [1 +( 2.8 ● 2.5)] ● [0.11 / 1000]/312

L = 2L23 2 mt ANFO equivalent (rounded to nearest unit)

Sharka@Ltpne ANFOdailyComrnption h@er W4..kk
. . . .
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Hs Production rate ● [1 + (stripping ratio ‘(combined specific gravity of ore and waste))]

* [High powder factor/ 1000 (converts kg to ret)] / 312 (assumed operating days per

year)

H = 790,000 ● [1 + (2.8 ● 2.5)] ● [0.20/ 1000]/312

H = 4.05 4 mt ANFO equivalent (rounded to nearest unit)
.

har~a A mine ~ng~
. . .>

M = Production rate ● [1 + stripping ratio ●(combined specific gravity of ore and waste))]

●-[High powder factor / 1000 (converts kg to ret)] / 312 (assumed operating days per

year) ● maximum blast cycle time (working days between blasting events)

M = ~90,000 ● [1 + (2.8* 2.5)] ● [0.2 / 1000]]/312 ● 10

M = 40.5 41 mt ANFO equivalent (Rounded to nearest unit)

Table 4.1 provides the corresponding blasting range estimates.for:the main Syrian-

mines identified in this study. Figure 4.1 shows site locations for the mines reported in

Table 4.1. Symbols reflect the maximum ANFO consumption for a given blasting event.

4
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Table 4.1-Estimated ExplosivesUsage at the Main Syfian Mines
Used in this Study in Order of EstimatedANFO Consumption

Daily ConsumptionMaximum Meximum
Primary Mine Production (mtANFO) BlestCyda Bleating

Mine Latitude imngftude Product

“1
T-oua N 34” 5S E35”63 Cement Feed (6) S 3231 3 5 10 47

-a~ . N 34”43’ E36”42 Phosphate s 0.7s0 2 4 10 41

-a B N 34”43’ E36”42’ Phoephate s 0.776 2 4 10 40

Iwneifeaa N 34” OS E36”oS -to s 0.757 2 4 10 391

N 3619’ E 3712 Cement Feed (6) S 1.377 1 2 10 20

Adra N 33°37’ E3&30 cement Feed (6) s 127o 1 2 10 18

Muwfmiyeh N 3&W E 3? 12 Cement Feed (6) S 1.148 1 2 10 17

Hama i. ii N 35”06’ E3&4S Cement Feed (6) S 0.632 1 1 10 9

Muaafarniah N 3&19 E 37” lZ Carwnt Feed (6) S 0.469 0 1 10 7

Shiak Said N W5W E36”w? Cement Feed (6) S 0.469 0 1 10 7

IDummar N 33”32 E 36”14’ Cement Feed (6) S 0294 0 0 10 4
I

lRaatan N 34° 5S E36”44 Cement Feed (6) S 0.1ss o 0 10 31

1-“Ealam N 35* 41” E3S”4S Csment Feed (6) S 0.125 0 0 10 2

(5) Assumed maximum bfaatingoyolefime iorsurfaca opadion -10 vmrkingdaya. ,“

(6) Typical raw material feed for cement ~ is 65% heatonaand15% day minor$mour#aofgypamrandethermaterfafsmayalsobsrequired.

.
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5.0 CONCLUSIONS

Mining in Syria is dominated in the Khadir Al Hamal region (Sharkaya A and B Mines)

by phosphate rock mining. These are primarily surface operations. In the Khadir Al

Hamal region, maximum blasting events for surface operations are in the 35-50 metric

ton of ANFO equivalent range.

While only a few individual sites possess the capacity to produce regularly scheduled

blasts over the 35 metric ton (ANFO equivalent) range, there are several areas where

multiple surface mines are operating. Hence, it could be feasible for operators to fire

several individual mine blasts at the same time, thus effectively creating a larger event.

4
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APPENDIX A: PRODUCING MINERAL PROPERTIES IN SYRIA

NAME

(1)

Adra

Albppo

Burj Esbm

Hama

Khnaiiess

Musslamieh

Musulmlyeh

Rastan

Shatkya A

Sharkya B

ShiekhSaid

Tarioua

.

COORDINATES

LAT.

N 33”37’

N 33” 1S’

N 35”41’

N 33”3Z

N 35* 06’

N 34”OS

N 35* 19

N 36° 1S’

N 34”55’

N 34”43’

N 34”43’

N 32°50’

N 34”W

LONG.

E 36”30’

E 37”12’

E 35”4W

E 36”14’

E 36”45’

E 36”OS

E 36”12

E 37”12

E 36°44

E 36” 4P

E 36”42’

E 36”02’

E 35”53’

cOMMOD17Y

Llmastono

Llmeatorm

IJmeatona

Limestone

Llmastona

Pho$phalerock

Llmaalona

Llmeatone.

Llmealona

Phosphate rodr

Phosphatamdt

Llmastono

Llmestona

DATA

SOURCES

(2)

4,18

4,18

4,16

4,18

4,12,18

1,2,3,9,12,13,14,

15,16

4,12,16

4,f6

4,16

“1 23912,13,14,,., ,

15,16

1,2,3,9,12,13,14,

15,16

4,18

4,12,16

STATUS

(3)

Producar

Producer

Produc4r

Producar

PfoducW

Producsr

Producer

Producar

Produar

Producer

Producar

Producar

Producar

MINE

TYPE

Surface

Surlaco

Sulfaob

Surface

Suriace

surface

Surlace

Surfaca

Sudaco

Surlace

Surlece

Suriace

MARKETS COMMENTS

Domas!io

Domestlo

Domeatlo

Dome.stlo

Domesllo

Domestic &

exported

Domesllc

Domastlo

Domeatlc

Domeatlo &

exporlad

Domesllo&

exported

Domastlo

Domestic

capacity repcdad at 1,270,000 mVyr

oapacky repotted al 1,377,000 mVyr

espacRy rapcvted e! 126,000 mUyr

capacky reported at 294,000 mt/yf

capacky raprxled at 632,000 muyr

capacity reported at 757,000 mt/yr

capacity reported at 459,000 mVyr

capactty reported at 1,146,000 m~

capacily raportad at 166,000 mt/yr

capacky rapoded at 790,000 mVyr

capacity reported at 776,000 mtlyr

capactty reported at 459,000 mtfyr

capacity raporlad at 3,231,000 mt/yr

(I) Due10soltwaraflmltatbns,ahsnamoado nol Includeanydiacrlttcalmarldnga.Spattlngsof Individualsitenamaavaryoonsldarabtybysourca.
(2)Complele11s1of dab aourcaala ahownInAppandixC.
(3) Secausaofthevaryingage ofsourceInformatlcm,the atatuaat lndMdualaltosmaynotbe current.
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APPENDIX B: NON PRODUCING MINERAL Properties IN SYRIA

MAP NAME , COORDINATES COMMODITY DATA STATUS

KEY (1) LAT. LONG. SOURCES (3)

(2)

MINE COMMENTS

TYPE

14 AinLayloun

15 Al Baar

N 35”36’ E 36*o6’ Phoaphalerock daposll

deposif

highgrade rasldual-31% P205=2 Mmt

lowgrade 10,4 Mmtofwhlch 6Mmt- 16.3% P205

30-40% C1203 + 10% Fe-resewes = 18,000 mt~nses

In perldolile;strikelengthsof 30-3000 reelers.

30-40% C1203 + IO% Fa-reservas.16,000 mthnsas

In perfdotite;strikefengthsof 30-3000 meters.

fissurefilledcakite veinscontaininggalena

limestone,sandstone,or marf.50Mmtreserves

alsodeposftsat G. AfBeshryand North/d Damaar,

16 fonfromTadmuCdaposffIs uneconomic

Fo.36%,SKY2=9Y.,A1203-10%,CaO=4°A,T102.5Y.,

P205=0,3Y&S.O.lYc

depositIs uneconomic

associatedwffhbaalcand ultrabaslcrocks

400,000,000 ml rasewes.

lies In the AI AfuaddistrictIn N-W Syriaw/Radjou

3.3 m Ihlck, raserves= 15 Mmt @ 23.2Y. P205.

red and yeflowoxidesin cretacaoussandslone-Fe.27%

N 35”50’ E 36” OS’ 4,15

N 35”49” E 35”49’ 4,1516

17

16

19

20

21

22

23

24

25

26

Al Bash

daposil

deposfl

unknown

unknown

Al Kordlera N 35” 4S

N 36”05’

E 33”07’

E 35”40’

Lead

Bkumlnousrock

4,15

4,5,15Kafaria

sulfur
. .

iron

deposff

deposit

unknown

unknown

MakharelAl Shugka

Radjou

N 36”43’

N 36”40’

E 37”41’

E 36*40’

15

4,14,15

Ras Al Ayn

Sazak

Taraget Hbari

W. AlNashab

W. Al Rakhlm

Zabadanl

N 36”06’

N 35”48’

N 34* 01’

N 33”30’

N 32”43’

N 33”43’

E 37”22

E 3s” 52’

E 36”50’

E 36* 29’

E 36”20’

E 36”05’

sulfur

Copper

Phoaphatarock

Iron

Phosphaterock

Iron

4,5,15

4,15

2,3

4,f4,15

4,15

4,16

daposif

deposit

deposff

deposfl

daposll

deposit

unknown

unknown

unknown

unknown

unknown

unknown

(1) Due IOsoftwarelimitations,Sitenamesdo not lnclu~ any diacriticalmarldngs. Spellln9sof indivfduatshenamesvary consldarablyby source.
(~ Completelistofdata sourcasisshownIn AppendixC.
(3) Becauseof lhe varyingaga of sourceinformallon,Ihe slatusal Individualsitesmay notbe current.
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1.0 EXECUTIVE SUMMARY

This report was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey,

. Minerals Information Team {MIT)( formerly the Office of Minerals Information). It

provides LLNL information on the mining industry of Tunisia, and quantitative
.

information on the blasting potential of this industry. MIT identified mining

activities through the use of Its Minerals Availability System data base, its data

collection and analytic capabilities, and an extensive network of information

sources.

Crude petroleum and phosphate rock production accounts for the largest share

of Tunisia’s income 1. Ferrous, non-ferrous and industrial minerals also add to

the mineral wealth of the country. Research activities resulted in the

identification of 135 mineral properties in Tunisiat however, most properties

operate on a small scale and require minimal blasting. The blasting potential for

21 main Tunisian mines is repotied, with only 4 operating mines having the

potential to produce blasts of over 75 metric tons of ANFO equivalent at any

given time as part of normal mining activities.

The largest mining sector is phosphate mining, which is generally centered

%he MiningJournal. MiningAnnual Review 1995. London,U.K. PP. 154-155.

1



around the low grade deposits of the Gafsa region. The region is comprised of 9

operating mines, 8 of which are in the immediate Gafsa proximity and the Kalaa

Khasba mine, which is further to the north.

Tunisia uses internally produced explosives or imports and possesses the

technology and facilities to manufacture blasting agents and detonation systems
.

suitable for mining applications. Most surface and underground mines in

Tunisia utilize ammonium nitrate-fuel oil (ANFO) blasting agents. High

explosives may be used in a few small underground operations where geologic

conditions and characteristics require its use.

,,a



1.1 Authority

This report was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey, MIT.

.

1.2 Project Scope

As part of this agreement, MIT is to identify mining activities in Egypt, Jordan, Syria,

Tunisia and Turkey. This information will be used for monitoring/verifying compliance

of the Comprehensive Test Ban Treaty. MIT will use the Minerals Availability System

data base, its data collection and analytic capabilities, and an extensive network of

information sources to provide background information on the use of explosives by the

mining industry of these countries. This information is of particular interest because the

normal blasting activities of mining can cause false alarms during monitoring and

“ disguise nuclear blast events.

.

Reports with accompanying figures and tables summarize location, type of mining

method, commodity (ies), estimated frequency and size of mine blasts, operational

status, and distribution to foreign or internal markets for the specified countries.

Once country data were collected and verified, the explosive use at selected sites was

evaluated. Focus was placed on locations that consume large quantities of

conventional chemical explosives. Undeveloped sites and small scale mines which

consume minimal amounts of explosives (included in Appendix A-B of this report), were

3



not analyzed in terms of the site’s anticipated use of explosives. Mineral prospects

generally make only small use of explosives and small mines (some of which are

operated on an intermittent basis) are assumed to require minimal blasting.

Appendix A lists all the producing and developing mineral properties in Tunisia, while

Appendix B lists all the known past producers and undeveloped deposits in Tunisia.

These listings were used as the basis from which the main Tunisian mines conwrning

explosives were selected.

Based upon known site information (geological conditions, mine technology, production

capacity, and current blasting practices), the blasting potential for significant mining

sites was evaluated. Where site-specific data were not available, estimates for

representative, important properties were developed based upon accepted industry

practice, knowledge of the Tunisian mining industry, and related geologic

characteristics.
.

2.0 SOURCES OF INFORMATION

Data for this report were derived from published sources, unpublished documents, and

personal communications through an extensive network of public and private contacts.

Public sources of information are listed in Appendix C. Much of the industry summary

was drawn from data reported by the U.S. Bureau of Mines Mineral Yearbook chapter

on TVnisia, from the years 1992-1994. Information for 1995 was obtained from the U.S.

Geological Survey, Minerals Information Team, International Minerals Section, Reston,

4



VA (formerly the U.S. Bureau of Mines, Division of International Minerals).

Principal agencies contacted include, but were not limited to, the U.S. Geological

Survey, the U.S. Department of State, Central Intelligence Agency, Defense
.

Intelligence Agency, the United Nations, the World Bank, World Resources Institute,

and the International Strategic Minerals Institute (ISMI). In addition, selected academic

and industry contacts, explosives manufacturers and suppliers, and trade groups were

contacted.

3.0 THE MINING INDUSTRY OF TUNISIA

The mining industry of Tunisia is minor compared to the minerals fuels industry, the

leading industrial sector. The estimated gross domestic product (GDP)-purchasing

power parity- for Tunisia in 1994 was $37.1 billion (est)2. In 1994, the mining industry

activity accounted for about $300 million in foreign exchange3. Of the minerals and
.

metals produced in Tunisia, only phosphate is produced on a scale to be considered

important by world standards. In 1994, approximately 80% of the 12,000 people

employed in the mining sector in Tunisia were employed in the phosphate indust~.

The Government parastatal Compagnie des Phosphates de Gafsa (CPG), founded in

1896 entirely mntrols phosphate production.

2UnitedStates Central IntelligenceAgenoy. Tunisia. CIA-95 facts-GovernmentPublications. 6 pp.

3Dolley,-ThomasP. The Minerals Industryof Tunisia. MIS Mineral IndustrySuwey series. USBM
1994.5 pp.

41bid. -
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As shown by table 3.1, other industrial minerals produced include barite, hydraulic

cement, construction clays, gypsum, lime and marine salt. Metal production includes

iron ore and pig iron, lead and zinc, but production is not large on a worldwide basis.

As shown by the table, in 1994 phosphate production increased slightly from 1993.

During the same time however, the production of crude oil showed a slight declines.

The production of acid grade fluorspar ceased in 1992. Tunisian trade has been

dominated by the European Union (EU) ( 75Yo)- generally exporting mostly to France

(30% of total trade) and importing mostly from Italy. India has, however, accounted for

about 50% of Tunisia’s phosphoric acid exports. In 1994 phosphate rock exports

increased from 1.1 Mmt in 1993 to 1.3 Mint. In Tunisia, most mining and mineral

processing plants are state owned, while cement plants were in the process of being

privatized in the Tunisian economy. The Tunisian legal system, which is based on

French civil law, had a unified investment code introduced in 1993 to help facilitate

foreign investment in the minerals industry, with further legislation being planned.

Tunisia has also determined that its industry should t~e a leadership role in the

environment, among north African nations. The Government’s plan includes a forestry

program; a 10-year action plan for water and soil conservation; a national strategy to

combat desertification; and a national action program to combat pollution, preserve the

country’s archaeological heritage, protect the marine environment and beaches and

preserve the quality of life of the urban and rural populations.

‘Dolley, Thomas P. The Minerals lndust~ of Tunisia. MIS Mineral IndustrySurvey series. USBM
1994. 5 pp.
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Table 3.1-- Estimated Mineral Production in Tunisia,

.

.

1993 and 1994 (Metric tons)

Commodity (1) 1993 1994
Production Production(e)

INDUSTRIAL MINERALS ! !

Barite ~ 15,300 I 15,700

“Cement, hydraulic 3,300,000 I 3,300,000
I

Clay, construction I 350,000 I 350,000

Gypsum 100,000 I 100,000
I

Lime 600,000 600,000

. PhosDhate rock. aross weiaht 5.500.000 5,660,000

Salt, marine 435,000 414,000

II METALS I I
IIIron ore & concentrate, gross weight I 299,000 I 240,000

I Iron, pig iron 140,000 140,000

Lead mine output, Pb content 863 I 46101

1~ I. .“
15QQQ

Source: U.S. Bureau of Mines. Minerals Yeanbook, 1994.
E/Estimated
(1) Previously published and 1994 data are rounded by the U.S. Bureau of Mines to
three significant digits; may not add to totals shown.
(2) In addition to the commodities listed, a variety of crude construction materials
(common clays, sand and gravel, and stone) is produced, but output is not reported,
and available information is inadequate to make reliable estimates of output levels.
Limestone quarried for cement manufacture is substantial; however, information is
inadequate to make accurate estimates of output.
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3.1 Phosphate

Phosphate is mainly produced from the Gafsa region of Tunisia (see Appendix A) which

has operating mines. The other area of phosphate deposits and mining is the Tebessa-

Thala area, which has two mines in operation. Tunisia exports most of its phosphates

as phosphoric acid to countries in Europe, Asia and Africa. These phosphoric acid

plants are located near the ports of Sfax, La Skhira and Gabes. In 1994, Tunisia was

the world’s fifth largest producer of phosphate in the world with a 4% share of the

world’s output. Making up only 5% of world reserves (3.5 to 4 billion metric tons), and

1YOof Tunisia’s

‘s GDP in 1994, phosphates are still the most important mineral commodity in Tunisia’s

economy.

CPG has proposed the development of another open pit at Moulares by 1996.

3.2 Other industrial minerals
.

Limestone and other cement feed is quarried for usage at the seven cement plants

operating in Tunisia. Total cement capacity in 1996 is 5.29 million metric tons per year.

The government has recently announced that the cement industry will be sold to the

private sector in the coming months. Since 1977, four new cement plants have come

on line. This, added to the diversification of products, the stafl up of hydraulic lime

(sets and hardens under water) factories at Thala in 1987 and introduction of a white

cement ‘(Portland cement with a low iron content) work at Feriana in 1988, and

advanced technology has provided for a rapid progression of the overall profitability of

8



the industry. An important element of Tunisia’s cement profitability is the distribution of

factories throughout the country, assuring each plant an appropriate market share. In

1995, a quarter of national production of clinker and cement was sent as exports,

earning US$ 60 Million in hard currency.
.

●

Salt is also recovered near Sousse, although at a small rate and primarily for local

usage. Barite, clay and gypsum were also recovered in 1994.

3.3 Iron

The four main areas of iron deposition in Tunisia are 1) Djerissa, (Djerissa mine) near

the Algerian frontier; 2) Tamera, near the coast and the Algerian frontier; 3) Douaria,

near Tamera (Tamera-Douaria mine), and 4) Djebel Ank in the Gafsa region. The

Tamera-Douaria mine is currently being operated as a surFace-underground operation.

The Djerissa mine is operated as an underground operation, and was scheduled to
. .

close in 1997. However the operators, Societe du Djebel Djerissa (SDD), stated that it

could have an extended mine life by utilizing modern mining equipment.

3.4 Lead and Zinc

Lead and zinc are mined in Tunisia on a small scale at the 3 Compagnie Miniere du

Nerd-Ouest (COMINO) mines. The Bougrine Mine, which came into production in 1994

and has an expected production life of 15 years at 350,000 metric tons per year, is the

largest producer of Pb-Zn in Tunisia. It employs about 300 people and has reported
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minable reserves of 5.3 million metric tons grading 11.7% zinc and 2.6?li0lead. It

utilizes drift and fill and sublevel mining. It was the only private sector mine in Tunisia

in 1995. Construction took 18 months and included two mine entrances, Won declines,

underground drifts and raises, the installation of fixed mining equipment, an

underground explosives magazine, and electrical facilities. The ore is disseminated in

the micron-size range within metasomatized galena and sphalerite. The other

operating mines are small, and production only amounts to about 13,000 mt combined

contained lead and zinc output. The owner, Metall Mining Corp., and the Government

are continuing to explore for other carbonate or sediment-hosted-lead-zinc deposits

similar to Bougrine.

3.5 Other minerals

Tunisia possesses additional mineral resources of copper, fluorspar, barite, mercury,

lignite, uranium and vanadium. Presently, these commodities are not being mined.
.

Copper exploration is underway at the Ghardimaou-dap Serrat fault in northern

Tunisia.

4.0 MINE RELATED EXPLOSIVES USE

Tunisia uses internally produced explosives or imports and possesses the technology

and facilities to manufacture blasting agents and detonation systems suitable for mining

appli@ions. Most surface and underground mines in Tunisia utilize ammonium nitrate-

fuel oil (ANFO) blasting agents. High explosives maybe used in a few small
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underground operations where geologic condtions and chara~eristics require its use.

Most mines utilize explosives to loosen or fragment rock and other consolidated

material prior to excavation. Bulk or packaged explosives are detonated either

electrically or thermaliy after being piaced in the material to be excavated. Minor

quantities of sachet (bagged powder explosives) and shaped charges maybe used for

secondary breakage and other special applications.

The type and amount of explosives used are influenced by the nature of the rock or ore,

the mining methods employed, the production rate of the mine, the type and availability

of explosives and detonation systems, hydrologic conditions, mining equipment, drilling

. equipment, mine geomet~, level of technical expertise, and external constraints such

as the proximity of residences, and COStS.At almo~ any mine, the size of each blast

can vary significantly due to Iocd mnd~ons, production schedules, weather, etc.
,“

Surface mines typically shoot much larger blasts than underground operations and tend

to have higher production rates than underground mines.- Tnaddition, limitations of

working room, limited free faces, ventilation requirements, and drilling limitations may

constrain maximum blast sizes in underground mines.

Most Tunisian mines use ANFO blasting agents where blasting is required. ANFO

systems are preferred in most mining applications due to their ease of manufacture, low
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cost, inherent safety, and bulk loading advantages.

In most cases, site-specific blasting information was inaccessible. Consequently,

estimates were based upon estimated production rates, mine geology, mining systems,

and typical mining practices. Experience, engineering judgement, and available data

were incorporated into calculations and estimates. Explosive use can vary

considerably as mining conditions change. ANFO consumption was assumed to be

dependent upon mine production rate, average stripping ratio, specific gravity of the

host rock, assumed powder factor limits, and mining method.

For each site, a stripping ratio (quantity of overburden or waste removed per metric ton

of ore mined) and powder factor (quantity of rock blasted per unit of ANFO blasting

agent equivalent) limits were estimated. A range of ANFO consumption was calculated

for both daily blasting requirements and an assumed maximum blasting event. Daily
.

ANFO requirements were estimated using a 330 day;year production schedule.

Consumption estimates for all sites were calculated in a similar manner. The lower

consumption value applies a minimum powder factor while the higher value assumes

maximum powder factor. Unlike daily consumption estimates, a maximum blasting

event would not take place on a daily basis. For this study, it was assumed that the

maximum blasting event (an estimated technical upper limit of cumulative explosive

a

usage) would use 10 days worth of explosives for a surface mine and 5 days worth for

an underground mine. Such events are designed to account for such factors as
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blasting delays, geological irregularities, and mining method variations that require a

higher ANFO consumption than the typical blasting event. Mine development or pillar

extraction conditions, for example, often require larger blasts than normal production.

.

.

The following examples illustrate typical blasting calculations for the Djellabia mine

using the estimation procedure described above:

. . . .
e ANFO @v cons~wer u ..

L = Production rate ● [1 + (stripping ratio ●( specific gravity of ore + waste))] ● [Low

powder factor 11000 (converts kg to ret)] /330 (assumed operating days per year)

L = 1,478,000 ● [1 +( 4.0 ● 2.8)] ● [0.11 / 1000]/ 330

L = 6.01 6 mt ANFO equivalent (rounded to nearest unit)

. . . . .
e ANFO @Iv consumption ~ (H),.

.

H = Production rate ● [1 + (stripping ratio ●(specific gravity of ore + waste))] ● [High

powder factor / 1000 (converts kg to ret)] / 330 (assumed operating days per year)

H = 1,478,000 ● [1 + (4.0 ● 2.8)] ● [0.20/ 1000]/ 330

H = 10.93 11 mt ANFO equivalent (rounded to nearest unit)

.
event ANFO cons~tion (~ .

M = production rate ● [1 + stripping ratio ●(specific gravity of ore + waste))] ● [High

powder factor / 1000 (converts kg to ret)]/ 330 (assumed operating days per year)*

13



maximum blast cycle time (working days between blasting events)

M = [1,478,000 ● [1 + (4.0 ● 2.8)] ● [0.2/ 1000]]/ 330 ● 10

M = 109.3 109 mt ANFO equivalent (Rounded to nearest unit)

Table 4.1 provides the corresponding blasting range estimates for the main Tunisian

mines identified in this study. Figure 4.1 shows site locations for the mines repofled in

Table “4.1. Symbols reflect the mine type (surface or underground) and maximum

ANFO consumption for a given blasting event.
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Table4.1-Estimated ExplosivesUsageat the MainTunisianMines
Usedin this Study in Orderof EstimatedANFOConsumption

Prfmsry Mine Produotlo
Mine Latllud9 Lor@tude Produot

qsflaua

Kef Eddour

Kef Eschsfair ‘

Ss Cirertane

Redeyef

Scusse

Jsbel Oust

Tadjeroufne

Gabes

Djwtssa

Jebef4~

Tamera-DowMIs(6)

61zwte

Ferfano

Sehib (Sector 10)

M’”mta

-e (8)

M’Dufa

N 3&W

N 34”01”

N34”23’

N3&3LT

N34”22’

N 35”42’

N3&28’

N 35” W

N33”53’

N3!Y60’

N3&66’

N3&49

N 37”10’

N34”63’

N 34”12’

N34”28’

N 3& 30’

N34”=

N 34”16’

N 34”13’

EO&2S

Eo&2S

EOS”2S

E OW30

E 08”26’

E 10”38’

E 10”14

E 0S”34

E 10” OS

E W39’

E 10”70’

E 08041’

E 0950’

E 0s’30’

E 08”41’

E OS”OS’

E 08”30’

E OSe1S

E 08”48’

EO&25’

Phosphate

Phosphate

Ptroefhate

Phosphate

Phosphate

Cwnent Feed (7)

Cement Feed (7)

Cement Faad (7)

Cement Feed ~

Iron

Cernmt Feed (7)

Imrl

Cement Feed (7)

CentsrttFeed (7)

Phosphate

Pho@afe

Lo@ Zlno

Phosphate

Phosphate

~e

s

s

s

s

s

s

s

s

s

s

s

S-UC+

s

s

UG

UG

UG

UG

UG

UG

1.478

1.393

12S3

1.178

0.921

1.!S30

1.354

1.148

0.379

0.240

0.612

0.246

0.383

0.306

1.387

1.260

0.628

0.732

, 0.490

“‘ 0.475

6

6

5

5

4

1

1

1

1

1

0

1

0

0

0

0

0

0

0

0

11

10

10

9

7

2

2

2

1

1

1

1

1

0

1

1

0

0

0

0

10

10

10

10

10

10

10

10

10

10

10

10

10

10

5

5

5

5

5

5

109

103

96

87

66

22

19

16

14

11

9

5

5

4

4

4

2

2

1

1

KalaaKhasba N 35”40 E W 40’ Phosphate UG 0.233 0 0 5 1

(1)S-Surkq UG-Undqmund
(2) Mmyr-Mffirm metrfoIons peryear
(3) MI ANFO-MeflC m of AntmonlurnNitraf@lWelOUblasUWs@nt equivalent
(4) hsurnad armuafproduch adNMs of 33o daYSper yew resultsmaydfffsritanotherproductionScJmttuleused.
(5) Assumedmaximumbtastlng@e ttnteforS* operatbn -10 worNngdsywundergroundopsraOon-5 wotldngdays.
(6) Site presentiyoparatesustngsur!aa methodsonly,affhou@undeQromd methodswere usedin the past.
(7) Typfcafraw materfaffeedtioewmt plentls85%limeetone aw3 15%0fw Mlnoramounfsofgypsurnandotfmrmefedafs msyafsobe required.
(8) As of Oomber1s6, Sedate MntsmiSougrhe has IndefinitelysuspendedOpe@Onsat 8ougrtnedue tocurrentzinc@e levels.

.
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5.0 CONCLUSIONS

Mining in Tunisia occurs primarily in the Gafsa region(circle G on Map A) for phosphate

extraction. These are primarily surface operations. Most underground operations have

maximum blasting events under 5 metric tons of ANFO equivalent per event at an

individual site. Surface mining operations are generally on a larger scale. in the Gafsa

region, maximum blasting events for surface operations are in the 65-110 metric ton of

ANFO equivalent range.

While only a few individual sites possess the capacity to produce regularly scheduled

blasts over 75 metric tons (ANFO equivalent), there are several areas where multiple

surface mines are operating. Hence it could be feasible for operators to fire several

individual mine blasts at the same time, thus effectively creating a larger event.

.

.
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MINE
TYPE

Surfaos

STATUS
(4)

Producar
Produser

Producer
Producer

Producer
Produosr
Producer
Producar
Producer
Produser
Producer
Produar

Produoer

Produser

Producar

Produoer

Produc4r

Producar

Producer

Producer

Produ@r
Pmducar

Produosr
Produoar

MAP
KEY
(1)

1
2

3
Q4

5
6
7
s
9

10
11
12

Q13

Q14

Q15

016

Q17

t318

(319

Q20

21
22

23
24

APPENDIX A PRODUCINO OR DEVELOPING MINERAL PROPERTIES IN TUNISIA

..
COORDINATES
IAT. LONG.

COMMODITV(IESDATA
SOURCES

(3)

COMMENTSMARKETS

Domestio
Domestic

Domestic

(2)

BizoIIo ‘
SouJsbeur ,

Sougrtno(5)
Djellsbla

Djmlssa
ElAJdwI Sot4rhll
FojHsasan
Fwtano
Qsbas
JobelOust
Jsba14elloud
KalaaKhasba

KefEddour

Kef EsSdIfalr

M’Dllla

M’Rala

MetlaoulMine

Moularea

RadeyelMine

N 37”10’ E 09”50’
N 35”53’ E 06”19

N 36”30’ E 08”30
N 34”09 E 08”25’

Cement 29,3o
Lead,Zlnc,Ssrlte,1,2,3,4,18,23
Fluorspsr
Ztno,Lead 3,18,22,3s,39

Phosphate 3,22

plm! ospadry300,000 mVyr
alsoSoujsbaurUnderground

Undergrcwd

Surtaoe

Underground

Underground

Underground

Surtace

Surfaoa

Sudaoe

Surfaoe

Underground

Surface

Sudace

Underground

Underground

Underground

Surtaoa

Underground

Underground

Surtace

Surlace

Surtaoe

capackyreported at 628,000 mVyr
sspacly reportsdat 1,478,000mvyr

Esported

Domestlo

Dorrwstlc
Domestlo
Domestlo
Domaatlo
Domestlo
Domaatlo

capadty reportad at 560,000 mtlyrN 35° S& E 06”39 Iron, phosphate 3,4,S,7,17,18,22

N 36°19
N 36’31’
N 34”53
N 33”S3’
N 3S”2S’
N 36”S5’
N 35”40’

E 09* 14’
E 08”32’
E 06”30’
E 10”OS
E 10”14’
E 10”10’
E 08”40’

Lead,Zho
Zho

4,18,22

3,4,1S,23

29,30

2023,2S,30

2023,23,30

2023,29,30

3,4,1 S,22,23

3

2,3

2,3,4,23

2,3
‘.

2,3,4

2,3,4,23

2,3,4,22

2,3,22

20,22,29,30

2,3,18

29,30

2,3,6,23

plmt oapao+ty220,000 mVyr

plant ospadty 800,000 mvyr

plmt ospsottyS50,000mvyr
planlospadty400,000 mtryr
capsollyrepo+led al 233,000 mVyr

Cement
Comant

Errprtad
Domestls6
Euported
Domeatto&

Enported

Domeetlc&

Esported

Domestic&

Exported
Domoatlo&

Espmled

Domeatlo&

Exported

Domoatic&

Espofied

Domestlo&

Esported

Domestlo

N 34009 E 08”25’ oapacky repded at 1,393,000 mvyrPhosphate

N 34”23’ E 06” 2S’ Phosphate cspaekyrsporledat 1,293,000m~

N 34* 1S’ E 08” 4S’ capadtyrepmtedat 490,000 mt&r

N 34”2& E 08’ Or Phosphate cspaciy nsportsdat 1,260,000mt/yr

N 34”1S’ E 06”25’ Phosphata capackyrepodadal 495,000mVyr

N 34”29’ E 08” 1S’ Phoephate ospacRy raported at 732,000 mtlyr

N 34”22’ E 08”25’ Phosphate capaoRy ropoded at 921,000 mt/yr

capacfiy raportad al 1,397,000 mtfyrSahibMlnts(Sador 10) N 34’12’ E 08”41” Phosphate

Soussa N 35°45’ E 10”3S’ Cemant
Sm Ouertane N 35’52’ E 08”34’ Phosphate

Tadjeroulne N 35”54 E OS”34’ Llmeatone
Tamara-Douarta N 37”02’ E 09” 11’ Iron

plantcapacity1,200,000mtlyr
rmpacllyrepcftadat 1,178,000mt/yr

Esportad

Domestlo plantSSpsOity800.000 mtryr
sapaoltyrepotiedat 240,000 mt/yrSudaoe-UndergroundDomeatlo

(1) Represents property or property grouping as defined on Appendix map A.
(2) Due to software limitations, site names do not include any diacritical markings. Spellings of individual site namee varv considerably by source.
(3) Complete list of data sources found in Appendix C,

.- .

(4) Because of the varying age of source information, the status at individual sites may not be current.
(5) As of October1996,SocieteMiniere Bougrine has indefinitely suspended operations at Bougrine due to currentzinc pricelevels.
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APPENDIX B: PAST PRODUCERS, UNDEVELOPED DEPOSITS AND UNKNOWN MINERAL Properties OF TUNISIA

MAP
KEY
(1)

Al
A2
A3

A4
A5
A6
A7
A8
A9
AlO
All
A12
A13
A14
A15
AIS
A17
A18
A19
A20
A21

A22
A23
A24

..

NAME
(2)

COMMENTSCOORDINATES COMMODITY(IES)

LAT. LONQ.
DATA
SOURCES
(3)

1,4
4,23
4

3,4,22,25
1,4
1,22
4,22
1,4,22
1s
4,17,22
4,23
23,25
4
4,23
1s
4,1s,22
4,22
4,17,19,22
4
1,4,22
1,4,18,22

4
1,4,19,22,23
4

4,22,23
4,22
4,22
4,26
4
1,22
2,22
4,22
1,4,12
4,22
4,23
1,4,22
2,22
17,22
1,4,22,23
4

STATUS
(4)

MINE
TYPE

UnlmownAfnAllaga
Chaman
Dagra

N 35”56’
N 35”52’
N 36” 10’

E 08’42
E 0S”27’

E 03”47’

Lead, Zinc
Lead
Lead, Zinc,BarHe,
Strcmtium
Phosphala
Lead,Zinc
Lesd,Zinc
Lead
Lead,Zlnc

Unknown
Unknown
Unknown

Pb/Zn= 32

Unknown

SurfaceDjabelQoursya
DJabalKabbouch
Djabslat Batloute
DjabelToulreuf
Gam AHaya-Koudiatal Hamrs

N 35”47
N 36”15’
N 36”13’
N 36”22’
N 36”04’

E 06”46’
E 06”56’
E OS”33’
E OS”32’
E OS”30’

Deposit
Deposit
Deposit
Unknown
Past Producer
‘Deposit
Unknown
Unknown
Past Producer
Unknown
Daposlt
Deposit
Past Producer
Unknown
Unknown
Paat Producer
Past Producer
Past Producer

Pb mntent greaterthan lead
favorsfissuresIn Iimaslone

PbRnal

1965-SOO,OOOIprobableresawas-hematite

Unknown

GuenaouiaSidiM’sld
—

N 36-00’
N 35” 5s’
N 35”44’
N 35” 4S’
N 3s” 20’
N 36”10
N 35”54’
N 36”06’
N 36”24’
N 36”1S’
N 36”23’
N 36”14’
N 35” 5s’

E 06” 3S’
E 0s”=
E OS”35’
E 0S”21’
E 08” 4U
E 06”21’
E , OS”4S’
E 06”56’
E 06”47’
E 0S”46’
E 06”36’
E 0S”23’
E OS”336’

Zfno,Lead,Bsrfte
tron,Manganase
Phosphate
Phosphate
Zfrrc
Lead
Zfno,Laad
Lead,Zlno

Hsmelrrra
KaataDjerda
Kataates Sanam
Kohot
Koucha
KoudlstHanich
Lort)aus
Malstiss
Nabaur
RaasessToukauf
SsfrletSidlYousaef
SldlAmorban Ssfam

Sldll
Slata
Zsggtsl
Ah Kerma
AfnKhamouda
AlnNouba
Chakatma

DJabalAzerd
DJabafEl ActJerad
DJabalEIAgabMine
Djabelel Hsmrs
Kef Chambl
SldlMabrouk
Bachale
Bszlna
BachateurMine
Bourchlba50urzlba
Djabalban Amsra
Djabalet Grafa

Unknown
Unknown

Lead
lron,Manganeaa
Lead ..
Lead,Zine ‘

Phoaphate=18-25%

Lead,Bsrlum,
Stmntlum
Lead
Imn
Lead

Phosphate
Zinc
Lead

Phosphate
Lead, Zinc
Lead
Zinc,Lead,
Lead
Lead,Zlnc,Vanadium
Lead
Zinc
Lead, Barlum,Stronllum
Lead
Iron,Manganese
Zinc
Lead

N 36* 04’ E OS”43’
N 35”53’ E 06”26’
N 36* OS’ E 0S”32’
N 35”32’ E 0S”23’
N 35” 24I E OS”45’
N 35°09’ E OS”57’
N 35”40’ E 02” oty
N 35”32’ E OS”06’
N 35”27’ E OS”34’
N 35”15’ E 08”15’
N 35° 2S’ E 08” 2S’
N 35”17’ E 08”43’
N 35° 3S E 08”53’
N 37”18’ E 09°42’
N 3S”55’ E 03”23’
N 37”19’ E 09”45’
N 37”10’ E 0S”07’
N 3S”59’ E 09”19’
N 37”02’ E E 03”31’

Unknown
DaPoslf
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Past Producer
Unknown
Unknown
Dqoslt
Unknown
Unknown
Paat Producer
Peat Producer
Past Producer
Psat Producer
Unknown

B25
B26 Unknown

Unknown827
B28

B23 Unknown
Surface
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

%30 capaoltyreportedat 54,OOOmt&r

Leadcontentgrealerthanzinc

B31
B32
B33
034
C35
C38
C37
C33
039
C40

Underground
Underground 50-53% Fe,7-9% S102,2%Mn,0.1% Pb
Unknown
Unknown
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APPENDIX B: PAST PRODUCERS, UNDEVELOPED DEPOStTS AND UNKNOWN MINERAL PROPERTIES OF TUNISIA

MAP
KEY
(1)

041
a2
043
C44
045
a6
047

048
049
DW

051
D52
D53
064
D55

55
57
55
59
60
61
62
63
54
65
66
67
66
69
70
71
72

73
74
75
76
77
78
79
80

NAME
(2)

DjabalSemen’e
EIGrefa Mlna .
Jafna
Nefzas
Tabouna
Tamera4hmra
Choufchla

DjabbaMine
Djakd okS
D~bat Hallouf/
Stc3bouAouane-BouSalem
Eln M Bey
G Tabelt BenKsouri
Ouad Madan
Raas Radjal
Thubamlc
Ah Grarho
BouAouane
SOUKhil
BouKomlne
Chara
DjebalImk
OjabalAslza
DjabalSaloum
DJabalBerda

D]abalBl~i
DjabalOharnbl
DJabalDrfmumaas
DJabalel Abeld
DJabelHadlfa
DjebalKohoS
DjabalLazeredMine
D]abalOust

DJabalRechalb
Djabal Raasas
DjabalSardl
DjabelSta
DjabelTerbaga
DJebalTrozza
DJedarta
Drfblca

COORDINATES
LAT. LONQ.

N 36”56’ E 0S”23’
N 37”03’ E 09”13’

-N 37*O2 E 03”26’
N 37”03’ E 03”05’
N 36* 56’ E 09’13’
N 37”04’ E 09”05’
N 36*3Z E 06”3S’

N 36*4U E 09” OU
N 36” 4U E 05”35’
N 36”44’ E 06”55’

N 36”32’
N 36”44’
N 36”36’
N 36°57’
N 36”33’
N 36”51’
N 36* 42’
N 36”19’
N 36”43’
N 36”61’
N 34”23’
N 33”56’
N 34”06’
N 34”14’
N 34”27
N 34”21’
N 34”07’
N 35” 2S’
N 34”06’
N 36* W
N 34”00’
N 36”31’

N 35”05’
N 36”35’
N 35” 5&

N 36” 3S
N 33*27
N 35” 3S
N 36”49’
N 34”41’

E 06”05’
E 06”55’
E 06”23’
E 06” S3’
E 05” 2S
E 03-05’
E 03” OS
E 0S”09
E 10”16’
E 03”05’
E 03”01’
E 0s” 41’
E 03”21’
E 06”53’
E 07° 5~
E 09”14’
E OS”OS’
E 09”22
E 09” 3V
E 10”02’
E 09”00’
E 10”03’

E 09”41’
E 10”17’
E 03”24’
E 10”27’
E 10”20’

E ~35’
E 09”42
E 09”39’

COMMODITV(IES)

Lead
Lead
Lead
iron
Lead
km, Manganese
Iron,Mangnase,Oopper

Amenlc,Sulfur
Zlnc,Lead,Vanadlum
Lead
Lead, ZhC

Araank
Lead,Zino
Fluorapar
Manganese
Zfno
Lead,Zinc
Ztnc
Zinc
Lead -.

lnm,Manganaaa
Manganese
Manganese
Phosphate

Phosphate

Lead
Satt
Lead, fluorapar
Lead
Coppar,Fkorspar,
Merarry
Phosphate
Lead,Zlnc
Zinc
Ptuorapar
Lead
Lead,Zlnc
Lead
Lead, Bartum,Strontlum

DATA
SOURCES
(3)

4
1,2,3
18,22
19,22
4,22
4,17,22
4,17,19,22,23

1,2,4
4,22
t ,2,3,4,18

35
35
1,4,22
11,22
4
4,23
1,2,18
4,22
4,22
4,23
4,17,19,22
4
4
4,22
4,22
4
4,22
4
4,22
4,22
2
3,4,22

4,22
t ,4,22
4
3
4,22,23
1,4,22,23
4
4,23

STATUS
(4)

Past Producer
Past Producer
Dapoalt
Unknown
Unknown
Dqoslf
Past Producer

Past Producer
Unknown
Past Producer

Daposlt
Dapostl
Past Pmducar
Paat Producer
Unknown
Unknown
Past Producer
Unknown
Unknown
Unknown
Dapoah
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Past Producer

Unknown
Past Producer
Unknown
Past Producer
Unknown
Past Producer
Unknown
Unknown

MINE
TYPE

Unknown
Surface
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Underground

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Underground
Unknown
Unknown
Unknown
Unknown
unknown
Unknown
unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Underground

Surface

Unknown
Unknown
Unknown
Surface
Unknown
Unknown
Unknown
Unknown

COMMENTS

As 0.07%0.09%, Sb 0.72-1 .07%

Pb/Zn 3:1

C-MY repofledat 200,000 mttyr

3% Cu

7-6% Raalgar

ore slmllarto Douarfa

19~ = 1.6-7 mmt Fe
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MAP
KEY
(1)

81
82
33
34
85
86
87

es
89
ao
91
92
93
34
95
%
97
98
S3

100
101
102
103
104
105
106
io7
10s
103
110
111
112

,,

APPENDIX B: PAST PRODUCERS, UNDEVELOPED DEPOSITS AND UNKNOWN MINERAL PROPERTIES OF TUNISIA

NAME
(2)

El Alla ‘
EiHaouarfs I
El K&
Fed El Adoum
FedjelMirIe
HsmmamJerfidl
HammamZrtba

Jebba
Kat Safra
Kef Laafar
Khanquet
Knarm
La t3alfet
Lorfdga
Madjez et Bob
Maknassy
MeherlZabbeus
Mezzouna
Nefals
Ouenzs
Oum Doul
Oum El KhacfmfI
Resel Mfsh
Setrama
SfdfAhmed
SidibouAOUSl10

Sldf DriesMine
Sldfet Tala
Togsra
Toulla
Zsrzis
Zhaghoum DJabelLotbene

COORDINATES

LAT. LONQ.

N 37”lt’ E 10”02’
N 36”42’ E 09”11’
N 36”22’ E 0S”07’
N 36”22 E 09”05’
N 34*OV E 03”00’
N 36”25’ E 10”27’
N 36* 24’ E 10”03’

N 3S”31” E 0S”15’
N 36”23’ E 03°21’
N 36”36’ E 03” 3S’
N 3s”52’ E 03”03’

N 36’2S’ E 03”2S’
N 37*3Z E 0s”56’
N 35”31’ E 03”36’
N 36°43’ E 03”35’
N 34” 3S’ E 03”42’
N 34* 45’ E 03” 2!7
N 34”3& E 03”tW
N 36”24’ E 03” OS’
N 34”20’ E 09”06’
N 36”47’ E 10”47’
N 34”09’ E 0s” 2S
N 37”02’ E 11”02’
N 35”47’ E 09”09
N 36” 5T E 03” OS’
N 38”42’ E 03”05’
N 34” O@ E 39”00’
N 36*25’ E 10”26’
N 37”02’ E 09”02’
N 35” 2V E 03”40’
N 33”30’ E 11”04’
N 36”22 E 10*O5’

COMMODITY(IES)

Lead
Lead, Zlno

Zhtc,Lead
Lead, ZfnC
Lead,Zlno
Copper,BarRe,Btrontlum
Ftuorepar,Barfte,
Skontlum
Lead,Zlnc
Lsad
Lead,Ztno
Lead,Zfnc
Lead
copper
Lead
Lead
Phosphate,Leed,Zlno
Phosphate
Lead,Barlum,Slrontlum
Lead,Zfna
Imn
Coaf ‘.

Phosphate
Ffuorepsr
Lead,Zlnc
Zlnc,Lead
Lead,Zfnc
Lead,Zfnc
Lead,Zlnc
kon,Lead
Lead,Zfnc
Magrtsslum
Lead,Zfnc

DATA
SOURCES
(3)

4

1,4,1s

1,3,22,23

4,1s

2

4,22

2,3,4,16,22

1s
4,23
4
1,2,4,22
4,22
35
4
4
4,22
4,22
4,22
4,22
19,23
4,22
3,22
4
4,22
1,4
1,2,4,18,22
1,2,4
1,4
4
1,4,22,23
3,22
1,4,22

(1) Representspropertyor propertygrouping as defined on Appendix map B.

STATUS

(4)

Unknown
Unknown
Past Producer
Past Prodcer
Past Producer
Unknown
Paat Producer

DeposfI
Unknown
Unforown
Pest Producer
Unknown
Depoalt
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Pest Producer
Unknown
Unknown
Past Producer
PSSIProducer
Daposff
Past Producer
Unknown
Deposft
Unknown
Past Producer

MfNE COMMENTS
TYPE

Unfmown

Unknown Lead cantenf greater than zinc

UndergroundZniPb.1:1
Underground
Underground
Unknown
Undergroundc~dty 75o mt orerday

19S3-1,195,000 mt reserves-demonstrated
Unknown
Unknown
Unknown
Underground Pb/Zn=l:1
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Surface cepacity.1 ,3S4 mt orak!ay

Unknown

Unknown

Unfmown Pb/Zn.2:5

Underground

Underground

Unknown

Unknown

Unknown

(2) Dueto software limitations,site namesdo not Include any diacritical markings. Spellingsof Individualsite namesvary considerablyby source.
(3) Complete listof data sources found In Appendix C.
(4) Becauseof the varying age of sourceInformation,the status at individual sites may not be current.
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1.0 EXECUTiVE SUMMARY

This report was ptipared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geoiogicai Survey,

Minerais Avaiiabiiity Team (MAT). N provides LLNL information on the mining

industry of Turkey, and quantitative information on the biasting potentiai of its

mining industry. MAT identified mining activities through the use of the

,Minerais Avaiiabiiity data base, its data collection and anaiytic capabilities, and

an extensive network of information sources.
.-

.

The geoiogy of Turkey is compiex and this is reflected in the diversity of its

minerai deposits. Whiie best known for its industrial minerais, a variety of

metaiiic minerals are produced, aithough output is not iarge by worid standards.

Much of Turkey’s minerai production originates from a iarge number of smaii

mines spread across the country; there are very few world ciass producers.

Research conducted for this study resuited in the identification of 1,150 minerai

properties. Most properties operate on a smaii scaie and require minimai

biasting. The biasting potentiai for 32 properties is reported.

Turkey possesses the raw materiais, technology and facilities to manufacture

biasting agents and detonation systems suitable’~or mining applications, and

has established trade reiations with neighboring Middie Eastern and former

Soviet repubiics. Whiie the mining industry most commoniy uses ammonium

nitrate-fuei oii (ANFO), ANFO/gei mixtures are used for seiected applications.

Biasting is generaiiy smali scaie, but may occur frequently where mine geology

requires expiosive use. Estimates for daily ANFO consumption rareiy exceed 40

metric tons of A~FO equivalent. The mining area in Turkey with the greatest

biast, size potentiai is the Murgui copper district, with an estimated maximum

biastipg event of 93 mt of ANFO equivalent.
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1.1 Authority

This report”was prepared under Memorandum of Agreement B291867 between

Lawrence Livermore National Laboratory (LLNL) and the U.S. Geological Survey,

Mine~ls Availability Team (MAT).

1.2 Project Scope

As part of this agreement, MAT is to identify mining activities in Egypt, Jordan, Syria,

Tunisia, and Turkey as they relate to monitoring/verifying oomplianoe of the

Comprehensive Test Ban Treaty. MAT is to use the Minerals Availability and the

Mineral Resources Data System” data bases, its data collection and analytic

capatMiiies, and an extensive network of information sources to provide background

information focusing on the use of explosives by the mining industry, which can cause

false alarms during monitoring and hide nuclear blasting events.

Reports with accompanying figures and tables summarize location, type of mining

method, commodity(ies), estimated frequency and size of mine blasts, operational.
status, and mine product distribution to foreign or internal markets for the specified

countries.

Onoe country data were oollected and verified, the @’plosive use at selected sites was

evaluated. Focus was placed on a limited number of larger operations, or those

reported to have potential for short-term development. Undeveloped sites and small

scale mines, which may be included in Appendices A-C of this report, were not

analyzed in terms of the site’s anticipated use of explosives. Mineral prospects

generally make only small use of explosives and small mines (some of which are

operated on an intermittent basis) are assumed to require minimal blasting.

Based upon known site information (geological conditions, mine technology, production,.
capa~ty, andcurrent blasting practices), the blasting potential for significant mining

sites was evaluated. Where site-specific data were not available, estimates for

2



representative, important properties were developed based upon accepted industry

practice, knowledge”of the Turkish mining industry, and regional geologic

characteristics.

2.0 SOURCES OF INFORMATION

Data for this report were derived from published sources, unpublished documents, anda

personal communications through an extensive network of public and private contacts.

. Public sources of information are listed in Appendix D. Much of the industry summary

was d,rawn from data reported by the U.S. Bureau of Mines Mineral Yearbook chapter

on Turkey, from the years 1992--1994. Information for 1995 was obtained from the U.S.
.

Geological Survey, International Minerals Section, Reston, VA (formerly the U.S. Bureau

of Mines, Division of International Minerals).

Principal agencies contacted include, but were not limited to the U.S. Geological Survey,

the U.S. State Department, Central Intelligence Agency, Defense Intelligence Agency,

the United Nations, the World Bank, World Resource Institute, and International Studies

of Minerals Issues (ISMI). In addition, academic and industry contacts, explosives

manufacturers and suppliers, and trade groups were contacted.

3.0 THE MINING INDUSTRY OF TURKEY “

The geology of Turkey is extremely complex and is reflected in the diversity of its

miner@ deposits. Best known for its industrial minerals, Turkey was the world’s largest

producer of boron minerals in 1995, and was a major producer of barite (3Y0of world

production), celestite (a source of strontium; 22Yo), emer$, feldspar (8?40),cement (2%),

magnesite (12Yo), marble, perlite (16?40),and pumice (9Yo)2. Among secondary

industrial mineral commodities, Turkey continued to be a major world producer of refined

berates, cement, ceramics, and glass. A wide variety of metallic minerals was produced

1 Turkey is one of the few producers of emery. Woridwiie productiondata is not compiled by
U.S. Bureau of Mines.

2 U.S. ‘Geolog”Ml Sutvey and U.S. Bureau of Mines. Mineral Commod~ Summaries 1996.
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as well, but output was not considered large by

most significant (8Y0’of world production) of the

lignite, output of energy minerals was modest.

world standards.

metals produced

Chromite was the

in Turkey. Except for

Turkey’s primary mineral industry contributed slightly more than 1‘?40 of the gross

domestic product (GDP) in 1994. Turkey’s economy in 1994 reflected a period of public

sector debt, unemployment, inflation, tight credit, and rapid devaluation of the Turkish
,
lira3. Overall, primary plus secondary mineral sector revenues were estimated at about

1.5?40of GDP. Secondary mineral commodflies, such as refined petroleum products,
.

steel, cement, glass, and certain”chemicals, accounted for about 70V0of the value of the

nation’s manufacturing output.

Much of Turkey’s mineral production comes from a large number of small mines. The

Government continued to be a major participant in most sectors of the Turkish mineral

industry through various state-owned industrial corporations (parastatals), banks, and

shareholdings in a number of private companies. Etibank, the largest mining-related

parastatal, was created in 1935 to develop and operate mines, generate and distribute

electricity, and provide the raw materials needed for industry. Etibank produced all of

Turkey’s aluminum, blister copper, boron minerals, and ferrochrome; it remains the

largest producer of chromite. The Government is in ihe process of transferring its

shares in certain parastatals to a privatization administration for sale. The private sector

component has grown since a new mining law was enacted in 1985, and is expected to

increase if the privatization process, begun in 1989, gains momentum. Privatization has

to date been delayed by poiiiical infighting and challenges from trade unions.

Turkey has a well-developed trade network for its industrial minerals and refined metals,

but is a net exporter of only a limited amount of crude metallic ore. It is one of the

large+ exporters of boron, cement, glass, and ceramics. Turkey has maintained strong

trade relations-with neighboring countries in the Middle East and Central Asia. It has

3 U;S~Bureau of Mines. Turkey. Ch. in MineralsIndustrySurveys1994, by H. G. van 0ss.
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been reported that a significant volume of diesel fuel (a component of ANFO) was

brought across the border from Iraq in 19954.

Turkey’s minerals trade was traditionally with OECD countries, the European Economic

Community (EEC) in particular. West Germany was Turkey’s most important trading

. partner. Trade with Middle Eastern countries increased mnsiderably after 1970. Trade

with Iran and Iraq was important because these countries provided petroleum in

. ‘ exchange for food and minerals. Shwe the collapse of the Soviet Union, Turkey has

t.~ded heavily with the neighboring Central Asian republics. Trade with the United

States has decreased substantially since the 1950’s and 1960’s.
.

The Turkish mining sector is reported to have about 790 mining establishments, roughly

equivalent to ‘company’ or ‘corporate division’, which owned or operated about 3,000

mines in 1993. Of these, many are intermittent operations below cutoff size for this

report, about which little information is available. In addition, the minerals industry also

had 46 cement plants, 22 steel mills, 5 petroleum refineries, and a number of base

metals refineries, glass factories, and fertilizer plants. The mining sector of Turkey

possesses both the raw materials and technology to produce most types of blasting

components.
/“

Turkish mineral production estimates for 1993 and 1994 are provided in table 3.1.

Summaries of mineral site data are provided in Appendices A-C. Data on significant

producing sites, past producers, prospects, and undeveloped mineral occurrences are

provided in tabular form. Maps show”ng mineral propefiy locations are provided in

Appendix map sets A-C. It should be noted that not all mineral occurrences are

reported in this study. Sites with unverifiable information or lacking specific site

,.

4
Personal oommunioation. Bernadette Miohalski. U.S. Geobg-bal Survey. July17,

1996. - ‘-
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Table 3.1- Reported Mineral Production in Tu~ey,
1993 and 1994 (Metrictons,exceptas noted)

Commodii (1) 1993 1994
Production Production

METALS

Aluminum,bauxite (2) 538,439 445,020

Anthn6ny mine output, gross wt. 2,100 1,415

Cadmium 31 22

Chromite, cross wt. 767.313 1.270.431

Copper mineoutput,grosswt. ! 3,343,532 I 3,346,490
v II

Gold, kibgrams (3)(e) I 1,110 I 996
1 I

Ironore,grosswt. ! 6,480,000 I 5,755,000
I II

Leadmineoutput,grosswt. ! 179,731 I 232,140 II
Manganese ore, gross wt. (4) I 37,491 I 34,500 II

Silvermineoutput,Ag oont.kg(5)(e) 103,000 65,000

Z& mineoutput,grosswt. 231,756 297,252

lNDUSl%WIL MINERALS I I
Abrasive,emery 10,988 I 12,000

Barite, run of mine ! 118,367 I 116,220

Boron,runof mine I 1,892,356 I 2,092,032

Cement hydraulic
,’

,’ 31,241,000 29,493,000

Clay, bentonite 456,597 516,187

Clay, kaolin 210,356 179,775

Clay,other 665,351 956,012

Feldspar, run of mine 366,166 502,608

Fluorspar (e) 4,000 6,671

Glass, crude(e) 1,300,000 1,400,000

Graphte, nm of mine (e) 20,000 20,000

Gypsum;other than for oement 492,705 (e)500,000

Lime (6) L 1,767,000 (c)l ,800,000

Magnesite, run of mine 525,640 1,279,614

Nitrogen, N content of ammonia 325,800 (eY350,000

.
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Perliie, run of mine 147,864 164,582

Phosphate rock 77,671

Pumice (7’) 1,224,114 947,174

Pyrite,gross wt. (e) 50,000 50,000

Satt, all types 1,426,000 1,353,000

silica sand (e) 350,000 415,000

Soda ash (trona) (e) 385,000 385,000

Sodium sulfate 170,680 307,049

Stone,dotomite 376,518 378,004

Stone,limestone,otherthancement(e) 10,852,000 11,000,000

Stone,marble(e) 730,000 750,000

Stone,quartzite 1,205,694 1,350,299

Strontium,oelestite(e) 68,000 45,000

Sutfur,native,otherthanFrasch (e)17,400 16,673

Sulfur,byprodudof petroleum 21,000 (e)25,000

Talc (e) 4,000 4,000

ENERGY MINERALS

Asphalt, natural 309,348 108,364

Hard coaf, mn of tine 4,609,000 4,211,000

Lignite, run of mine ,’ 51,359,000 55,038,000

Source: U.S. Bureau of Mines. Middle East. Ch. in Mineral IndustrySurvey
series, 1995, (Draft) Ed. by P. M. Mobbs

(e)

(1)

(2)

(3)
(4)

(5)
(6)

m

Estimated
Table indudesdatathroughMay 16, 1996. In addfiionto theoomrnoditieslisted,aluminum,copper, iron,
lead, and zinc metals are produoed. Quantities of pyrite, meerschaum and alunite are also produoedfor
local consumption. Constructionday, sand, and gravel are quarried, as are limestone and gypsum for
cement manufacture; However, informationis inadequate to make estimates of output levels.
Data are for public sector only. Data for private seotor productionare not available, but productionis
believed to be about 30ktlyr only.
Data are estimat@ content of Turkish copper refinerytankhouse slimes.
~es not indude manganiferous iron ore from the Deveci Mine, productionof which amounts to several
hundred thousand tons annually and has a manganese content of 3% to 5Y0.
Includes estimated mntent of base metals refinety tankhouse slimes.
Data represecitlime produced for steel productionand do not includethe widespread artiianal production
of fime for whtiewash and for sanitation purposes.
Turkish pumice production is officiallyrepotted in cubic meters and has a density reported to range from
0.5 to 1.0 ton per cube meter. Values in this table have been converted using 1 cubic meter=O.75 ton.
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locations may not be included; producers whose output was less that 10kt/yr may also

be omitted. Data are repofled for 163 producers, 407 past producers, and 480 mineral

depoSits. It is believed that all sites with significant potential have been reported.

3.1 Industrial minerals

Turkey is endowed with a wide range of industrial minerals. Production of industrial

minerals has been maintained at or near normal levels in recent years. The breakup of

the Soviet Union and UN trade sanctions on Iran and Iraq have had some impact on

Turkish industrial mineral trade, as these countries have traditionally been strong trading

partners with Turkey. Increased competition from Chinese and Indian barite and

magnesium have also had a damaging effect. Berates continue to dominate exports

and the boron industry has maintained stable production levels. As a partial resutt of

privatization, the cement industry is attracting increased foreign investment. It is

expected that cement output and exports may increase as foreign companies assume a

larger ownership role in the industry. Turkey has developed a significant amount of

expo~ trade in feldspar with ttaly and Spain. Improving effkiency and modernization of

the industrial minerals sector continues to be high on the agenda for the Turkish

Government.

3.1.1 Boron
,/’

,’

Turkey is the largest producer of boron minerals in the world. Approximately 42% of all

crude ore production for boron comes from Turkey. Extensive resources are found in

Iacustrine deposits primarily in the Ballkesir/Eski9ehir/KUtahya areas of west-central

Anatolia. Berates are generally found in distinct horizons, in clay or marl forming part of

a flat-lying sedimentary series several hundred meters thick. Ore zones are typically

overlain by limestone. Surface exposures are altered to calcite by ground waters,

making detection by surface geologic surveys difficult. Drilling, trenching, and adit

exploration are used to define ore zones.

Borate mining dates back to the 13th century, but annual production was less than 50kt
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until the 1850’s. Current Turkish mine capacity is estimated near 2Mt run-of-mine ore,

mines are operating’ near the full production rate to yield approximately 1.25Mt of B20~

content in the boron concentrate. Mining equipment is old, and some mines are facing

highet stripping ratios in ore recovery. Presently, all borate production is under the

control of Etibank, a parastatal corporation controlled by the Turkish Government, except

for a small amount of colemanite recovered from the reworking of dumps by private

companies.

Gurrently, production is centered in three mining areas. The Bigadi~ area produces

colemanite and ulexite by both surface and underground methods. The Emet area has

produced colemanite by both underground and surface methods, atthough most mines

use open pit methods today. The Kirks area produces borax by surface methods.

Surface mining consists of drilling, blasting, and removing overburden, then the ore is

mined by open pit methods, prior to transport to the local concentrator for crushing,

screening, washing, and export. Underground ore, where employed, is drilled, blasted,

mined, then transported for crushing, screening and washing at local sites prior to

expo~. Some ore is processed to boron chemicals at the Bandirma plant.

As with most Turkish mineral production, capacity utilization is closely tied to demand

and ma~et structure. Both boron minerals and boro~ derivatives (chemicals) are

exported. Starting in 1968, Turkey construed facilities to produce derivatives such as

boric acid, borax decahydrate, and borax pentahydrate.

3.1.2 Nlagnesite

Turkey produces about 12% of the world’s magnesite. Mining of magnesite in Turkey

has been ongoing for many years. Most production has been conducted by State-run

companies; although some production comes from numerous small private producers.

In recent years, many of the smaller producers have been driven out of business by

Chinese magnesium and lack of markets for raw magnesite. The largest vertically-

integrated dead-burned magnesite producer in Turkey is Kuma~ KOtahya Manyezit

9



(Kum~), and was sold to Zeytinoglu Holding A.$. in 1995. The other large parastatai

company, Kenya Krom Magnesit, is slated to be privatized.

There are over 300 known magnesite occurrences in Turkey, related to ophiolitic

sequences that have undergone alteration and faulting. Like boron minerals, magnesite

deposits tend to occur beneath limestone and volcanic tuff in the

Bahkesir/Eski~ehir/Kfitahya region of west-central Turkey and in the Kenya region of

central Turkey. Ore occurs as pods or veins within altered serpentine, in areas of broad

lateral extent. Ore is mined primarily by surface methods. As many as 40 small pits

may ~ mined at one time as part of a mining operation; with ore being transported by

truck up to 200km to a company-operated mill.

The largest magnesite mining complex is near KUtahya and is operated by Kuma~ (now

privatized). The complex consists of a number of small, scattered pits and a centralized

processing plant. For the purpose of this repoti, all pits have been treated as one

mining unit with a location based on the centralized mill. Overburden is removed prior to

mining; a stripping ratio of waste to ore is reported to be 5:1. Ore is drilled and is then

blasted using an ANFO/gel explosive mixture. The ore is crushed and screened, then

sent to the centralized concentration plant where the dead-burned magnesite product

(essentially periclase) is produced by calcination, ‘“

Mining by Kenya Krom Magnesit near Kenya is very similar. Magnesite is mined from

stocktvork ore from several pits. While underground mining was conducted on a limited

basis in the past as a means of eliminating the need for overburden stripping, it proved

to be costly; presently all magnesite mining is by surface methods. Ore is processed at

a centralized plant ,in Kenya that produces a variety of dead-burned magnesite products,

mainly refractory bock.’

Turkey’s third-major dead-burned magnesia producer, Magnesit AS (MA$), operates

open pit mines west of Eski~ehir. This private Austrian company uses similar methods
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to mine the ore, which is then crushed, screened, and hand sorted at the mine before

going directly to the ‘sintering plant. Much of the sinter output is shipped to Austria for

brick manufacture.

COMAG is Turkey’s sole producer of caustic-calcined magnesite, from mines near

Tavsanll and Eski~ehir. While mining methods are similar to other sites, overburden

depth in this region is less, requiring less stripping prior to mining. Most of COMAG’S

output is supplied to fused magnesia producers, mainly in Europe.

3.1.3 Perlite

Turkey produces about 159” of the world’s perliie. Reserves are located in the Aegean

region, in central Anatolia, and in eastern Anatolia near Erzincan. Production is mainly

by Etibank and three small, private sector companies, usually from small surface mines

in the capacity range of 5-35kt/yr. Total production capacity is about 300kt, but

production has been running about 50% in recent years, in part due to a decrease in

domestic construction activity. About 130kt/yr is exported.

3.1.4 Strontium

While Turkey has been an important producer and exporter of celestite (SrSOg),

production has fallen in recent years due mainly to &mPetition from Spain and Mexico.

TuAey was estimated to produce about 21% of the world’s strontium in 1994. The

mineral is mined by surface methods by one, privately-owned company, Barit Maden, at

Sivas in central Anatolia. Annual production reaches 150kt of raw celestite ore per year.

Only a small quantity is used domestically, the remainder is exported. Reserves are

reported to be very extensive.

3.1.5 Other industrial minerals

Other,industrial minerals produced include barite, bentonite, limestone for cement,

eme~, pumice, sodium sulfate, sulfur, and lignite. While production for some is

important on a world scale, individual mining units generally are numerous but small in
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size.

Barite is produced from a number of small mines, located across Turkey. Individual

mine production capacities can reach up to 150kt/yr; production varies strongly with

market conditions. The largest mine is located in the Sivas region of central Turkey.

Bariie is also recovered in small quantities as a byproduct of lead-zinc mining. Exports

are principally to the former Soviet Union republics, the Middle East, and Europe.

Bento”niteproduction increased dramatically in 1993 to about 500kt/yr in response to

strong demand in the domestic ceramic and paper industries. Large deposits are in

Ankara, Edirne, Kenya, Ordu, and Tokat Provinces, and a number of smaller

occurrences are found in ~ankm Province. Production comes from small surface mines

individually producing up to 20kt/yr. Bentonite supplies domestic and foreign refracto~

plants and is used as drilling mud.

Cement manufacture utilizes the abundant limestone and clay deposits found in Turkey.

Turkey presently has 46 cement plants, located primarily near large cities along the

Aegean and Mediterranean coasts, where cement would find a ready market. Cement

plants reach a capacity of 2.75 Mt/yr, cumulatively within the top 10 world cement
.

producers. Cement production has increased in rec6nt years due to increased domestic

demand, resulting in part from a major population shift in recent years to cities, as well

as se~eral major ongoing dam construction projects (not all use concrete, however).

Turkey is one of the world’s largest exporters of cement. Turkish trade in cement and

clinker has been affected by regional rather than overall supply imbalances. Exports

accounted for about 10?40of cement production, mainly to Spain and Greece. Cement

production is presently being privatized. Of the 46 plants in operation, only nine were

Government-controlled in 1993. If foreign companies assume ownership, it is quite

possible that exports of Turkish cement will increase.

.

As with other countries in the region, limestone extraction is generally conducted at
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small-scale open pit mining operations requiring minimal blasting. For the purpose of

this study, it is assumed that each cement plant listed in the appendices is fed from

nearby limestone deposits. Specific information on limestone occurrences is often not

available.

Turkey produces more than 80% of the world’s supply of emery. Emery has gradually

been supplanted as an abrasive by electric-furnace abrasives. Deposits are located in

Antalya, Aydin, Izmir, Manisa, and Mu@a provinces of western Turkey. Production at

individual sites in Aydln and Mu~la provinces is small, with capacities up to 8Wyr.

Turkey supplied about 9% of world pumice from deposits in central Anatolia, near

Kayseri and Nevsehir, in 1994. Individual production is small, using quarrying

techniques. Limited blasting is required. Pumice exports have increased following a

dramatic rise in the use of the stone for textile washing. Turkey exported about 15% of

its pumice produced in 1992, mainly to Europe and the U.S.
.

Of the mineral fuels, Turkey relies on abundant supplies of lignite. Hard coal reserves

are limited to the area around Zonguldak. Lignite deposits are scattered across Turkey.

Many lignite operations require additional capital to modernize equipment and process
.

technology. In 1993, Ttirkiye Komil l@etmesi Kururnu (TKl) operated 38 mines

throughout Turkey with a combined annual capacity of 45Mt, while private sector

producers operated about 200 small mines across Turkey. Mines feed domestic power

plants.

A large trona deposit was discovered in 1979 at Beypazari near Ankara. This deposit is

important because nearby European countries have no known natural soda deposits.

Funding to develop this deposit has not yet been secured.

,.

Turke~ is basically an agricultural country and requires much phosphate to meet its

fertilizer needs. There is only one phosphate producer in Turkey, in the Maz[da~l area.
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Production at this site decreased to very low levels in 1995, and is believed to have

ceased altogether. Turkey does produce some sulfur from mines and as a byproduct of

petroleum refining to support the fertilizer industry, but much sulfur and phosphate are

extensively imported.

3.2 Metals

Turkey produced a wide variety of metals as well, but output generally is not considered

large by world standards. Among the primary metallic minerals, chromite production is

the most significant on a world scale, producing 8940of the world’s chromium. Turkey is

also a significant producer of processed ferrochromium and steel.

Much of Turkey’s metallic mineral production was from a large number of mostly small

mines. Capacity expansion projects continued at many secondary mineral production

facilities, particularly those in the private sector. Mineral exploration by foreign

companies in Turkey is primarily for gold, copper, and zinc.

3.2.1 Base metals

The history of copper and lead/zinc mining dates back to about 7,000 B.C. Over 600

copper occurrences have since been identified. There are four main copper and lead-
,,’

zinc metallogenic provinces:

1. Eastern Black Sea region - Kuroko-type mineralization related to calc-

alkaline volcanics.

‘ 2. Bursa Province - Skarn and vein-type mineralization along limestone-acidic

intrusive.

3. Southeastern Turkey - Sulfide mineralization related to ophiolites.

4. Central Taurus Mountains of southern Turkey.

Over 99% of the copper industry in Turkey is controlled by Etibank and its subsidiary,

Black Sea Copp6r Works (KB]). Etibank operates open pit mines at Kfire and Ergani

(idle in 1995), KBI has open pit mines at Murgul and Kutlular and an underground mine
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at Kfire.

The country’s main lead/zinc resource occurs in the ~anakkale region in northwestern

Turkey, where numerous small deposits are reported. Six private companies are also

involved with mining lead/zinc.

The largest copper mining operation occurs at Murgul, near AWin, with the

. recover 3.85 Mtiyr of copper ore to produce 175kt/yr of copper concentrate.

capacity to

Capacity

has not been reached in recent years. Ore occurs in volcanics; mining is open pit with

an average stripping ratio of 3:1 waste to ore. The mine and adjacent concentrator

were modernized in 1987. Most other Turldsh base metal mines use similar mining

methods, as sulfide mineralization occurs at relatively shallow depths.

The most significant development in the base metals sector in recent years was the

development of the ~ayeli copper-zinc underground mine near Rize, on the Black Sea

coast: The mine reached full production capacity of 600kt/yr in 1995; concentrates were

exported and consequently did not affect domestic output of refined copper or zinc.

Prospecting in the region is ongoing. Regional exploration has identified several

potential target areas; the most notable is the Cerattepe copper-silver-gold property
4

which is being developed by Cominco. Much of the “bpper ore in Turkey contains

significant gold values (about 2 ppm) which is recovered from refinery slimes after

transport to Europe.

Most Turkish copper ore is mncentrated locally. Copper concentrates are either

exported, as in the case of the ~ayeli mine, or processed domestically, producing either

blister (Samsun only) or refined copper. Some refined copper is exported, primarily to

Europe. Turkey has one small (34kt) zinc refiner at Kayseri.

3.2.2. Chromiu-m

Turkey produced 8?40of the world’s chromium in 1994. Large areas of Turkey are

15



covered with serpentine, the host rock for chromite. Since its discovery in Turkey in

1848, chromite has played an important part in the Turkish economy. Turkey’s chromite

reserves are not well defined and are spread out over several hundred occurrences

across the country. Deposits oan be grouped in six major areas:

1.

2.

3.

4.

5.

‘6.

Gfileman/Elazlg area - eastern Turkey.

Fethiye/Koycegiz/Denizli area - southwestern Turkey.

Bursa/Eski~ehir area - northwestern Turkey.

Kayseri/Adan~ersin area - southern Turkey.

Kopda~ area - eastern Turkey.

iskenderunfislahiye/Mara$ area - southern Turkey.

In 1990, about 100 chromite mines were producing, but most individual sites produce

less than 20kt/yr. Total Turkish chromite production is significant, however. The

Gtilernan complex near Eiaztg is the largest producing group of mines in Turkey, with a

production capacity of about 150kt of ore per year. Ore occurs in peridotite oomplexes

and is generally Ienticular, tabular, or irregular in form. The Gfileman complex is

actually a group of mines, each mining a separate lens of ore. Mining employs either

open pit, underground cut & fill, or Iongwall methods. Blasting may be required,

depending upon mining method selected. Most smaller mines require significant blasting

to remove the hard ore, as Iongwall mining methods’’are not appropriate for this size

operation.

All chromite output is directly or indirectly export-driven. The only domestic consumption

of chromite is by Etibank, which converts all of its own and some privately produced ore

into ferrochromium at its two domestic smelters. Additional domestic consumption is

restricted to very small amounts for the manufacture of refractories and leather tanning

chemicals.

3.2.3: Iron . -

Iron ore deposits in Turkey feed the Turkish steel industry, one of the fastest growing
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steel industries in the world. There are two main rnetallogenic provinces for iron ore in

Turkey; one in the Sivas/Malatya area of central Turkey, the other extending from

Kayseri to Adana, south of the first district. Ore occurs in limestone related to

metasomatism and hydrothermal activities.

The largest iron producer is the Divrigi area mines northwest of ElazI@. The complex

has the capacity to produce 4.5Mt/yr of ore from several sites. Ore is produced mainly

by open pit methods.

.

3.2.4 Precious metals

In recent years, Turkey’s precious metal’s output has all been derived from credits in

base metal refinery slime output, or as smelted metals exported to Europe. Most

Turkish copper ores contain 1-2g/t gold, and variable amounts of silver. As a result of

revised mining regulations favoring foreign exploration in Turkey, precious metals

exploration has increased and several precious metals deposits are either beginning

production or behg developed. The Aktepe silver mine northwest of Ktitahya has ~en

in production since 1987. The mine has a production capacity of 1Mt/yr.

In 1995, there were three gold deposits awaiting approvals for development. The most

adva~ced property was the Ovacik deposit, an epithe”nal vein deposit in Tertiary

andesite, which is planned to produce at a rate of 300kt of ore per year by

surface/underground methods. The Kfi@kdere deposit east of Edremit and the Kaymaz

gold deposit southwest of Ankara received environmental permits for mining in 1995,

additional permitting is required before production can begin. All three projects face

strong local opposition over the proposed use of sodium cyanide for gold extraction.

Gold exploration is,continuing, mainly in the Aegean and eastern Black Sea coastal

regions.

4.0 MINE-RELATED ExmoshIEs USE

Almost all mines use explosives to fragment or loosen rock and consolidated material

but
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prior to excavation. Bulk or packaged explosives and blasting agents are detonated

after emplacement in material to be excavated. Minor quantities of sachet and shaped

charges may be used for secondary breakage and other special applications.

The type and amount of explosives used are influenced by the geotechnical nature of

the rock, the mining methods employed, the production rate of the mine, the type and

availability of explosives and detonation systems, hydrologic conditions, mining

equipment, drilling equipment, mine geometry, level of technical expertise, and external

constraints such as the proximity of residences, availability of explosives, and available

funding. At almost any mine, the size of each blast can vary significantly due to local

conditions, production schedules, weather, etc.

Surface mines typically shoot much larger blasts than underground operations and tend

to have higher production rates than underground mines. In addition, limitations of

working room, limited free faces, type of mineralization, ventilation requirements, and

drilling limitations may constrain maximum blast sizes in underground mines.

Turkey is not limited to domestically produced explosives, but has ample raw materials

to produce what is needed. It tradtiionally has exported materials that could be utilized

for explosive manufacture to neighboring countries, f~cluding countries currently under

UN sanctions. Turkey has the military-related technology and facilities to manufacture

blasting agents and detonation systems suitable for most mining applications.

Where blasting is required, most Turkish mines use ANFO blasting agents. This may

include some of the newer emulsion and/or aluminum boosted products presently

available. While an ANFO/gel mixture is believed to be in use at some mines in Turkey,

ANFO systems are preferred in most mining applications due to their ease of

manufacture, low cost, inherent safety, and bulk loading advantages. High explosives,

however, would be preferable for small underground operations that

are below the critical diameter needed for emplacing ANFO blasting

18

use drill sizes that

agents, or under



wet conditions, in methane-rich atmospheres, and conditions that require higher

detonation velocities andhr convenience of packaged explosives. Many underground

mines in Turkey are very small, are labor intensive, and employ non-mechanized

methods.

in most cases, site-specific blasting information was unavailable. Consequently,

estimates were based upon known or estimated production rates, mine geology, and

typical mining practices. Experience, engineering judgement, and available data were.
incorporated into calculations and estimates. Explosive use can vary considerably as

mining conditions change. ANFO consumption was assumed to be dependent upon

mine production rate, average stripping ratio, specific gravity of the host rock, assumed

powder factor limits, and mining method. Only a small number of mines in Turkey

require significant blasting, primarily because of their small size. Many mines do not use

the latest blasting techniques, and commonly use more explosives than is needed,

resulting in shattered ore.

For each site, a stripping ratio (Quantity of overburden or waste removed per metric ton

of ore mined) and powder factor (Quantity of rock blasted per unit of ANFO blasting

agent equivalent) limits were estimated. A range of ANFO consumption was calculated

for both daily blasting requirements and for an assumed maximum blasting event. Daily

ANFQ requirements were estimated assuming a 330 day production schedule.

Consumption estimates for all sites were calculated in a similar manner. The lower

consumption value applies a minimum powder factor while the higher value assumes a

maximum powder factor. Unlike daily consumption estimates, a maximum blasting event

would not take place on a daily basis. For this study, it was assumed that a maximum

blasting event could occur every 10 working days for a surface mine and every 5

working days for an underground mine. Such events are designed to account for such

factors as blasting delays, geological irregularities, and mining method variations that

require a higher ANFO consumption than the typical blasting event. Mine development

or pillar extraction conditions, for example, often require larger blasts.
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The following examples illustrate typical blasting calculations using the estimation

procedure described above:

MCiraulANFO dailv consumption lower limit (L):

L = Productionrate ● [1 + (strippingratio ● specific gravity of waste)] ● [Low powder factor

/ 1000 (converts kg to ret)] / Operating days per year

L = 3,850,000 ● [1 + (1.1 * 2.7)] ● [0.11 / 1000]/ 330

‘ L = 5.09 5.1 mt ANFO equivalent (rounded)

Mfircwl ANFO dailv consumption hiaher limit (H):

H = Productionrate ● [1 + (stri@ng ratio● specificgravityof waste)] ● [High powder factor

/ 1000 (convetts kg to ret)] / Operating days per year

L = 3,850,000 ● [1 +(1.1 ● 2.7)] ● [0.20 / 1000]/ 330

L = 9.26 9.3 mt ANFO equivalent(rounded)

Mfiraul maximum blastina event ANFO consumption (M]:

M = Productionrate ● [1 + (strippingratii ● specifii grav”~ of waste)] ● [H~h powder factor

/ 1000 (converts kg to ret)] / Operating days per year ● maximum blast cycle time (working days

between blastingevents)

M = [3,850,000 ● [1 +(1.1 ● 2.7)] ● [0.20 / 1000]/ 330] ● 10

M = 92.63 92.6 rnt ANFO equivalent (rounded) ,,”

Table 4.1 provides the corresponding blasting range estimates for the main Turkish

mines identified in this study. Figure 4.1 shows site locations for the mines reported in

table 4.1. Symbols reflect mine type (surface or underground) and maximum ANFO

consumption for a given blasting event. Where a mine produces using both

underground and surface methods, the predominant method is shown on figure 4.1.

Only two mining sites, the Mtirgul copper mine and the Mazlda~l phosphate mine, had

calculated maximum blasting events that exceeded 50 mt ANFO equivalent, and the

Mazlda@ site }eportedly closed in 1995. Both mines employ typical open pit mining

techniques and requires blasting of both ore and overburden. A maximum blasting
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Table 4.1-Estimated Explosives Usage at the Main Turkish Mines
Used in this Study in Order of Estimated ANFO Consumption

mmQmrmwJon
Primary Mlna Produclior

Mine Lalltuda Longitude Produd Type (MM

l—
Muqul ●

Mazidagl (6)

I
Cwrlgl &as

kal

tire (7)

e

=f’sY’
Umurtauk

Dliskaleel

Kumaa

EmatAraa

Seydkahk

SQadk Area (7)

Ovadk (8)

Karadlkm

Klma

CalWtape (7$)

Mar@

Sivaa

Kenya

Cayan

Ukdag (7)

TavaanE

KacboW (7)

Clralomn

Gukman

N 41” 1S E 41”33

N 3r 31’ E~31Y

N 41”07’ E=34

N?#2S EW05’

N3& 48’ E3C3S’

N 41”@ EW 43’

N 39” 4T E%20

N*4Z E3C41Y

N3&49’ E3$45’

N*56’ E3$OS

N4LT4T E 2W 31”

NW 30’ ES4S

N3&S E 3T 5Z

N3W29 E3W@V

NS 58’ E2W29

N3W 13’ E=09

N3T2S E 31”51’

NS2S E2&OS’

N3$ 05’ E=52’

N3r@ EW4Z

NS17 E3&33’

N 41”12 E 41-48’

N3W5S E?W54

N3W 40’ E3r O0’

N3T50 EX?3&

N 41-04 E~4&

N~03 E2W11Y

N3S%3’ E~m

N 3T 5T EWl&

N3&lT E3Z2S

N3S30’ EWW

N3&OS E2& 10’

93

76

38

36

34

28

1

27

27

25

W

18

16

15

15

14

14

12

10

1

9

8

7

7

4

3

2

2

2

2

2

1

1

i

1

1

1

b

*W s

Pkosphata s

cementclay s
Innl s

Cernantday s

~s

pm@-PwuG
Camarltolay s

Camantclays

Camantclay s

Carnantclays

Camantdsy s

-s

Iron s

Magnaaaa s

saver s

Soron s

s

Sofvn s

UG

Gold s

Lhaatona S

Solw s

@WIJG

GoWeRvar s

~s

Strontium S

Magnesium ,S

Zhc UG

Tungsten UG

s

Magnaskm S

Surur s

UG

Marouly UG

Chrornka UG

-UG

3.s50

1.Wo

2.750

4.500

2.500

1.100

0.0s5

2.mo

2.000

1.830

1.300

1.300

0.724

0.750

0.s4s

l.alo

0.650

0.661

02s1

0242

0.300

0.550

0.s15

22s0

, 0.355

0.400

0.150

0.318

0.s00

0212

0.03s

0265

0.017

0.128

0.100

0250

0.190

5

3

2

3

2

2

0

2

2

1

1

1

1

1

1

1

1

1

1

0

1

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

9

6

4

4

3

3

0

3

3

3

2

2

2

2

2

1

1

1

1

0

1

1

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

10
10

10

10

10

10

5

10

10

10

10

10

10

10

10

10

10

10

10

5

10

10

10

5

10

10

10

10

5

5

10

10

10

5

5

5

5

.

(1)S-&ace;UG-underground
(2) MnWyr-h41&nma@ctona paryear
(3) ml NIFO—Matrk tons ofh’snoakm Nltra@Fual Oil bls@lng agent equtvalant. EaWnate baaed on aquaUona mportad on page 18.
(4) aMm@~*mukdm *~y@nmk~mtiu~@* mub*.
(5) ~~~m_~ti*W~~ -10_~u~tio--5_~.
(6) ThakWdaglphqphaW rrdnaproduosdvary RtJeh1995. Itkthoughttok acksad.
(7) Silausaakc4k aurfacaand mdargmundmath0da. Expkahfeueagaforaaok rnathodrapxled aaparateiy.
(8) Slta Is ounwtly ba@ developed for plUd@iOtl.
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event of 93 mt of ANFO equivalent was estimated for the Mfirgul mine and a

maximum blasting event of 76 mt ANFO equivalent was estimated for the Mazlda91

mine.

In addition to the two sites previously mentioned, there are 17 sites that have an
.

estimated explosive potential in the range of 10-40 mt of ANFO equivalent for a

maximum blasting event.
. cement plants. It should

numerous small quarries

Several of these relate to limestone production feeding

be noted that production from such sites comes from

feeding the nearby plant, rather that one large mining

operation, so individual site explosive consumption would be much smaller that the

aggregated estimates repotted in Table 4.1.

5.0 CONCLUSIONS

The mining industry of Turkey is diverse, industrial minerals production is most

important. While there are many mines, most mines are small and only require small

amounts of explosives. The largest maximum blasting event in Turkey should be less

. than 100 mt ANFO equivalent. Most mines require less than 10 mt of ANFO

equivalent per day..

.
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APPENDIX k PRODUCINg AND DEVELOPING MINERAl PROPERTIES IN TURXEY

STATUS
(6)

Pmducar

Producer

Pmduc4r

Pmduwr

Pmducar

Produwr

Pmduwr

Producer

Pmduwr

Produwr

Dav. Oapoalt

Produwr

Pmduwr

Producer

Prcducar

CCV.depoeli

Producer

Producer

MINE MARKETS
lYPE

‘(

COMMENTSMAP NAME
KEY tm

COORDINATES COMMODITY(lES)
IAT. LONO.

OATA DATA
SOURCES RELIANCE

(1) ‘ - .. (s)

19,21

17

21

19

17

21

17

1?

2,17

17

10,17

17

17

17

lt,17

19

(4)

Ganeral

General

Canaral

Oaneral

Ganeral

General

General

General

General

Ganeml

Gsi-mml

CenOml

Qanaml

‘.
Oaneml

Garmml

Oanerel

A 1 Adano
Cerdlbl

A 2 ,tiana
/

A 3 FblM

N 3733’ E 3tT 1S surface Oomaetlc RaK 100Mt.
Pmdudlond tkt rapc+ladIn 1SSS,

Rae: 1.2Bt(1SS5).

Mlnaoutput:50kl barlle.

Smallopamtlon.prfvataowner.

Rw. 210Mf Cky (1982),
Plantpmducea1.85MIcementannually.

Annualoufpul700ki NcCI bttnety aolullonrrinlng.

PmduclngIn 1969.
Rw. 28M cubicrmtara.

Pr@uclngIn 1S59.
Rex IWMcubk matem.

Modemfaelze fullafa earthdapwlt
RW 32.5Mfformfmotory/cerarnlm.

Rex 406MI @ 2.O-2.SKcaLIlrgfrom3 tltaa.

Rew 17SMI@ 4&6% N02C03 (1993).
Minehas nofyet opened,nagotlatknzIn pqmw.

Rae: 30Mt@ 2.0Kwux9.
ProdwlngIn 19S9.

Rex 193Mt@ 44.7S% Ne2S04 (19SS).

Rex SSMt Ilmeatonafmml(1S67).
Planrpmduwa 1.3Mtwmanl annually.

Rezaivac from5611M 1WI @ 59-W% SaS04 (197S).
Plantpmducea120klgroundbarlte.

Dqmaif bdng devakrpzdby Cornlnw.
Ooktallvargowen cap to be rrrlnedbyopanPH.Mghgmde
om wtllthenbe rnlnadby undergroundmafhods,

~~lWllt Wiflhlr@ OnQOtdMCOU~.
19S4Reaervw lMt @ 9.4% Cu. PIUS1.6Mf@ 4.S131AU
and tSOgrl~. DoaaanI.WI @ 6,29rlAu, 200@ Ag.

Rea. supportannualoutput35kozAu, 700kozw over7 yrz.

Ras 15.4 Mrnl@ 2.03% CU.
19SSmlnlngcepectty3.86Mtomyleldo264kt Cuwno.
Opamtadby Etlbank.
19ssmaarvax 35Mt@ l% CU.
open pSrrrlnlnguaad.
Plantproduced175klCu cow 20kfMater coppr In 1994.

Raw 3S9Mt(1950).

N 3T 01’ E 3iY 1S’

N 37’ 4U E 3ff 5S’

N ,37’ W E 35’22’

N W 49 E 3945”

Quamlt.

Sadte

Chrorrzlum

Cementfaeddook

Surfaca Oomeatlc

UndergroundUnknown

Surfeca Comedk

Surfaw Oomaztk

A 4 Kwaanti

A S Yumuttallk

A 6 YerllcO

B 7 Oadoll

E 8 Orfakent

C 9 Samadqlu
Ourrmahaclkoy

C 10 Saypazart

9 11 Seypazarl

D 12 Cankaya

O 13 Caylrhan

O 14 Eknadag

E 15 Oamlrta$

F 16 Cemtiepe

N W4T E 35” IT

N W 118 E 43” 04’

Satl

Purrice

Undergroundunknown

Sutfaw Unrmcwn

N W 6T E 43”18’ Purwca suliaw UnMnc+vn

N41Y5T E3S39 Ctay surface Domeatlc

N 4V 51’ E 3941’

N4rTlW E 31”LW

Ugnlta

Tmne

Unkmwn Unknown

unknown Unknmm

N 40’ IV E 32”49 Ll@rlte Unknc+m Unknown

N 4WOS E 31’ 37’

N 3V5S E 3YOS

Sodiumouifeto

Camerrffaadotock

Brfnepum@ngUnknown

Surfaw Oo!rmatk

N 36’25’ E 3213 Bama Unknown Unknovm

N 41”12’ E 41”46’ copper,gold,
alhfbr

Surfaw ExPotl

F f? MUrUUl
Goktaa

N 41’15’ E 41”33’ Coppar,lron,
sulfur,cllvar,
gold

2,4,11,1S,1S,19, Contlrrncd
23

Sulfaw Dommatk
Export

N 41’15’ E 42’20’ Feldww 17 Ganaral surface Unknovm
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APPENDIX A’ PRODUCINO AND DEVELOPING MINERAl Properties IN TURXEY

MAP NAME COORDINATES COMMOOl~(fES) DATA
SOURCE8
P)

DATA
RELIANCE
(4)

Gwmfel

Canernl

canard

Ganaral

Carmml

Ganuel

STATUS
(0

MINE MARXETE
TWE

Sulfew Unknown

Surfaw Unknown

Surtaw Unknown

surface Unknown

Surf.mm Unknown

Sutfaw Oomeetlc

Suliaoa EXPOII
Undoqpund

d

COMMENTS
KEY (2) -- MT.
(1)

(3 19 Aydln N 3T M’ E 27’ S1’ Feldspar,
quartz

Emery

21

21

1?,21

21

21

17

Annualoutput200kf Na4eklspac SkiK4ddspar.

Q 20 ,Aydln N 37’ S1’
/

E 27’51”

E 2S’0?

Pmducar

Pmduwr

Producar

Pmduwr

Annualoutput8kfemery.

Rw 18.4Mt@22-37%A1203(1SS6),
Capacity70klkadln,6kfK-faldapar.

Annualoutput22kl from2 dtee.

Annualpmductbn10Mgmntfe.

Rex 1lMt formfmtory we.

Ore In 3 horkzona2SMthkk wperated Lyclay.
Emma occuree bedswtfhlndayfnnrt saqumoa.
Inot.Bosw61tdw.QunavI,KuffPlrmrf,KlmeJlk,AWP,
TuluOeOlrrrrarlBomkcl.Oomua,Salmanll,Tuluplb.
MTAmaorvaa(1SS2] 97SMf@ 26-30% B203.
16S7MWIVOO6Wkt @ 30-34% S203.
Opan-plfrrinlngarr@oyad.
CepwsyUffflzefkortdependentup WnmvJ &
maltmtdmofum.

H 21 Ayvallk N 2W S2’ Keolln
Ieldapar

H 22 Ballka4clr N3WW” E 2T S3’

E 2766’

E 2T 37’

E 2& 0S’

H 23 Bandlrrm N 40’ 2fY

H 24 Saymmb N W 48’

H 2S Bl@k Ama N 3S’ 2S’
TUSIU
Realhw IhsanMaden

Cranlfo

Clay

Boron 2.5.6.11.17.18. Ceneml Pmducar

Producar

Pmducar

Oav.depodf

Pmrfucer

Producer

Producer

Producer

Producer

Pmducar

Prc4ucer

2i23

Sellkeelr
BaooMIlkbr
Klrecllk
Gunati
A-P
TuItdagimnanl

CO~ @G) 12tkl Oobmanlfo,1likt ubxlfe.
PlantMM 1977.

R@a:03.SMf@ 13-33%A1203 (16SS).
Annueloutput I SONkaoflntmm2 atfee.

Small ptfvateproducer.

-~fy aitikrto Ovaclkdapoelf.
Plannedwpeclfy b 2SOkVyrbyopenplfmathoda.
Reeanm 1.5Mt@ 6.2@fAu.
W. to mcovar3100k#yr dom@ 33% Au,87% As.
Mlnlttg~o mcalvadIn Iota 1694.
AddlfbrcalpermManeeded:oppodflon10rnlnlngexpected,

AnnualoulpW 10klquartzsand.

Reeerveefmm Saltos 14.6Mtforcemrnb/mfmctory,
Produwd20kf In W.3r3.

ProducingIn 1SS9.
Roe: l.l B cubb mdem.

PmduclngIn 1S69.
RW 21OMCUbbmafem,

Smsll Prtva!aproducer,

Roporfadto be prlvde producerIn 16S1.

ProducerInfh@f970$.

N 3P’ f4’ E 21Y2r Kwlln

N 3S’ 54’ E 2S’ 6S’ Chmrnlfe

N 39’ 32’ E 2700’ Gofd,olkver

Surfew

Unknown

Surfew

Surface

Sudaw

Unkncwn

Unknown

Unknown

Unknom

Sulfew

H 20 OUVatfaPO
Slndlqfl

17,21

Is

10.11

Ganbml Unknown

UnknownL 27 HaytiOgelman

H 28 Kucukdam ‘,

I 29 Okluca

I 30 Sogof

N 40’ f4’ E 2W S1’ oUMtZsand

N 41YCU E Wit’ Clay

N 31Y3S E 42’23 pumtw

N W 4S E 42 21Y Pumbe

N 37’ 2S’ E 2S’ 22 ChrornSe

N 3T 32’ E 29”45’ Cluomtte

N 3~ 33’ E 2S’ W CMornife

21

17,21

17

f7

f5

15

1s

Cmbml Oomedlc

Oomeetlc

Unknown

Unknown

Unlmcwn

Unknown

Unknown

J 31 Klylduzu

J 32 Kulakdz Ganeml

0 33 Acipeyam

K 34 Burdur

O 35 SartovlaUzunoluk
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APPENDIX h’ PRODUCINQ AND DEVELOPING MINERAL Properties IN TURXEY

MINE MARXISTSMAP, NAME COORDINATES COMMOOtlY(tES) OATA
80URCE6

OATA
RELW4CE
(4)

STATUS
(6)XEY P) tAT. LONQ.

(1) : (s)

17

21

16,17,23

2,5,6,11,17,18,
21.23

21

2,15,23

2,15,17,23

1s

17

2,f7,23 ‘-.

17

17,27

2,17,20.23

2.4,11,16

2,4,14,15,17,23

N 3V 4U E 2# IT Ltgntk

N W’W E 2#ls Caklte

N 39’ 4tl E 29’13’ Chmmtk

L 3s Oavuttm Untrmwn Unknown Rae: 22Mt@ 2103 CnUkg.
ProducingIn 19S4.

L 37 pornanlc ,

L 3S Hmrnanclk

General

(Zanetnl

Canetnl

tzarleral

General

Caneral

Producer

Producer

Pmduo*r

Producer

Producer

Producer(6)

Producer

Producer

Producer

Prwuoer

Producer

Producer

Producer(e)

Pmducar

Surtace Unknown

UndergroundUnknown

Annualproduotkm20kt oalclte.

Exptomdby Etlbenkptlor101SS0.
RW (til~r) 32.Skt@ 3040% Cr203; (10.w)163kl@ 20%.
Millhamoapacttyot2Skt&r.

L 39 Kaelelek N 3V5LV E 2S’ 34’ Boron Suttec4 Exwtl
Undarfpmd

ColernanlteoooumIn 3 trortzomover13mInterval.
Cm graded aataotad$paohnem40.44% 0203.
Ettbarrkteeewea (1962) 7MI @ 4S% B203.
1W7 raaervea:Skt@ 303S% B203.
PlantbulttIn 1979.
Capaoily50.8kl (Sufteoe):32.6trlp-l(l)wlen’mnttwyr.

L 40 Orhanell

L 41 Orhanell-Latafet

N 3S’ S4’ E 29’ OU Nephatlnesyantte

N 3Sf S3’ E 29 LX? Ctmxnlta

Surtew Unknown

Undargmund Unknown

AnnualoutpulWkt nephellnecyenlte.

Sned Egarnatat-Buraaarea operatlorm
CountymaeNea 340kt@ 3S46% Cr203.

L 42 Uludag N 40’03’ E 29’ 1(7 Turtgaten Sutface Export
Undargmlmd

Ore In rnamla.!Mokneesupto IOOM
MlnlngbeganIn 1971;CwmnttyW% UQ, 15% surtaoa.
Operatingbelcwcap d 650Mduetowaalherhqpt.pmblema.
Rw 12.SMt@ 0.S%W03 (1995).
19S4pmduotkn37kt corm.fmmetocka,rnlneckaed In 1SS9.

L 43 Yoruculer
BumsTom.

M 44 Ezine

N 45 Canklrt

N 3Y 5? E 2S’ W Cltrorntta Unknvrm Unknown smeltprtvetaproducer.

N 3~ 47 E 2rY 20’ Cernarrtfeedstock

N4LY31Y E 33’37 Sail

Ganernl

Qaneml

General

Oanerul

Qenaral

Surtac4 Oormellc

surface Oontaatlc

moducea2MVyroamantrromlocalItmadoneaandclays.

OperatedIn 19S0’sae a StateEnterprise,
RW 1.75Mt@ SO-W%NaCl (19S1).

O 48 Oenlzll N 3~ 41Y E 2V 05’ Carrmnttaeddock Surtaca Oomaetlc Ftw 13Mt canent raw rnalertals(19S4).
PlantCapeclty7s4kl Oemanr.

RW 72.5Mt (1W7).
Pmduoadlokt ~mk otocrrnin 1956.

0 47 Skinkoy N 37’46 E 29’ OS Ouartzite.
merble

N 37’34’ E 29’04’ h+enganeaa

Surkce 00nwtlc

Surlace Unknown Pruluoad 10lkl bahvaan1950.5S,highgrnde,
4Mt @ 33.S5%Mn (lWS).

o 4a Ulukoy
Ulukent

P 49 ENanl N 35’30’ E 3Y 45’ COPPW,CObatt,
wltur, gotd,
Mver. Imn

Surraoa Oornaetk
Export

Oepoaittn●chtat,tknaatone,andWtt.
OpermedbytheState$Ince 1944.
1W4 Reearvas 11.4MI @ 1.83%CU,0.5@ Au. 3,2@ ~,
Saoondzona 1.4SMrmQ4.01% Cu.
Srnattadonsiteto produce17,000 bllster
Cu@ 8.32 oz ~ and0.ss9 oz Au/ion.

N 3S’3U E 3V41Y Chondta UndergroundExport
Surface Oomaetk

Lergaa!Cr producerInthe 1951J8.
Reaerwa from- 9.6Mt @ 22-50% Cr203 (1W7).
Pmducad150ktlumpc4e,70M concentrateIn lWO.
Minemaervaa(1991) 2.SMt@ 4448% CCZ03.
FetmchmrnaIs exporrad.

P 50 Moran
Sortdeg
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APPENDIX A PRODUCINO AND OEVSLOPINQ MINER@APROPERTIES IN TURKEY

MAP NAME COORDINATES COMMODl~(lES) OATA DATA
(2) LAT. LONO. SOURCES

(f)
RSLIANCE

. . @) (4)

P S1 Kepln N W 3tY E 39’U’ ChnmMo 16 Deneml

P 52 Kwweeme N W W E 39”4(Y Chrorrita 2,1s Qenerel

(
P 53 Keben N 35’46’ E 3W4S Leed,zhm 2,4 Qenerel

P 54 KetOegl N 36’29 E 3Y 43’ Chmmlte 14,15 General

Q W Aekale N 3S’ 65’ E 4(Y 42 Magnealto 21 Qenerel

R56CorrW N 29’39’ E 29’ 2S’ Megnedum 15,21 f3enor81

R 57 Esklwhlr N 32f 46 E 30”32’ Pertlte 21 Cenerel

R 56 OooenOluk N3V1V E30’2T BonM 5,6 Oenerel

R 59 KOYKIOZ

R 60 Kldra

...
N 39”31’ E 31”11’ Cold,SllVOr 10,11 General

N3WIT EW 32’ Boron S.6,11,15,17,18, Gm’mrel
21,23

R 01 Klzlloeoren N 32”3S E 31”23 Fluomper

R 62 Mar@ N 3S’ W’ E 30’54’ Megnedte

R 03 Sewk N 39’46’ E 31’ 2S Tnfo

S 64 lalehtye N 37’03’ E 36’36’ Chmmtle
Bumekll

17 Genetnl

2,11,15,17,23 Qeneml

17 Oeneml

2,15 Ceneinl

STATUS
(6)

Pmduwr

Prodwer

Produoer

Pmduoer

MINE MARKETS

UndergroundExpoll

Un~rourrd Unknown

UndergroundOomedk

UnderWUnd Oomeetk

Producer

Produwr

Producer

Oev.depoeit

Producer

Pnrducer

Produoer

Producer

Producer

Surmce

Surreee

sulfac4

Surreoe

surfew

Unknown

Surfeoe

Sutinoe

ExPorl

Exporl

Sxporl

Export

Export

Unknown

Exporl

Unknown

Unknown

d

COMMENTS

PartC4QulemenopemHon04Ellbenk.

Reportedto be pmduoerIn 1S91.
Prodwtkmmportedto be fJldlnlSW.

Mineworkedfrommbia77, 1962-?.
Prodwtlon02,000 Ipy.
Cm In Itmeetorre.
1S30merves edbrnted at 1W,(XX)tons@ 10% Pb.
PmduclngIn 1973,w to Clnkursmelter.

Partot Culerrmrropemtbnd Etlbenlt
Minedbyoutendtill, ISW pmdudlc+r236wr.
Minemewee (19S1):r3.2Mt@ 30-26% Cr203.
FerrooMomeb expotled.

Annualoutput5ktmegneelte.

Totelfromw sitee50ki M@ wnoentmle.

Pmrtuced30kl In 1S66.

OlsocweredIn 19W.
CM weoclated Wthtecuetrtnemdlmenls.
Borde 10n-arh & creyeovera mlckneeaof6m.
Rex 2Wkt d cotemenlte.
Deve@md Wounwrt,pd. Ilrrdtedto2okl max.
Oreovertelrrby herdHrneamne.
open costrnlnlrrgwed.
PmducttonIn 1260 Iokt.
CM trensponedbyWok toCekurkr, to railedto

POIIOot Oednceor Bandlmreforexport.

In epldermeloyetemhootedby wrpentinttee.
Reservesmrmwlmt smelterIhwr Kwukdere.
MlrrlngFomnltereoetvedIn lore16S4.
Addttlormtpemdteneeded oppoettlonto mlnlrrgexpected.

Bomte10-20mhtow IhrreetoneIn merts.
Orewnewmthkckktentmd.
1SS7mervex 520kl @ 26-29% B203.
Cep4rolty81Skl bomx(Mroel)ryr.
Oepwtl ueeeopenpktrrrlnlng.
Plerrtbuilt1972, expended1965.

Rex 11.%tt @ 37.44% CaF2 (196S).

Fivedepoeltseggmgatedm. 1.5-3 Mtona@ 4&47% MgO.
lt,llotorw producedbetween1W&1953.
Plantpmduoea60kl ofdead-burnedmegneeite,

Rex 4Wkl (1S66).

Producti Inthe 19W8 horn22 dtes.
Reeerveaeemrtatedet 430kl w ot 126S.
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APPENDIX A PRODUCINQ NW OEVELOPINO MINERAL Properties IN TURXEY t
COMMENTSMAP NAME COORDINATES COMMODITY(IES)

XEY tm LAT. LONG.
OATA DATA
SOURCES RELIANCE
(s) (4)

1? G4naral

STATUS
(s)

Pmduwr

MINE
lYPE

unknown

MARXETS

Unkrkwn

(1) “ ‘ ..

Rex 2.3ktf@ 3.59% CU.2.35% Zn.T 65 Laharwa
E8PIIY

N 40’57 E 3S’ U COPPW,Zh’lC

U 66 ,Bwyuk
/

N W 18 E 3S’ 16” Clay,
$Ilba send,
magnaatle

N. W%? E 36’ 11’ Chmmlto

21 Ganerel Annualpmductlort10klc4w, 10kf$Illcawnd, 10kt
nmgnaatto.

U 07 Mandmrn 2,16 Qaneml Producer

Pnxfuwr

Producer

Produwr

Pmducw

Produwr

Producer

Prcducar

Pnmwr

Pmducar

Producer

Pmducar

Pmduoar

Pruduwr

Unknown

Surfeca

surface

Unkncwn

surface

Unknown

DOmwnc

Unknown

Unkrwn

Unkrwn

Pmduwd Inthamws fmm* Mea.
1955 countymaw= 2srzkt.

RW 117Mf llmaaIoIWnWI (1SS3).
Plantproduwa2.SMIcamarrtfromIcal endNlgdepits.

Annualouiput 5SOktcaldum carbonate.

Rex 2.6Mt @ 3CnXtCIIUIW
PmduclngIn 19SS.

In 19.SS,mporfadto produce16klmrrfaw, 5kl UG.

N 3S’4S’ E 3C 2S’ CemanffaadatmkVsslcal 17 13arlaral

N 3700’ E 34’42’ Llrmatone

N 37’ W E 34” W Llgnlte

21 Ganaml

1? General

V SS Kemdlkan

V 70 Teraus

W ?1 Kamagac N 3.9 M E 31”2? Batita 21 Ganefal
Lfndarground

Surtaw Unknown
UndWmund

N 37’ W E W W SUlfUI 2,t 1,15,17,21,23 GenbralW 72 KacIWtU
Kukurfdam
L3@nnandwa

Steb cwnednine wtfh1S00mewvaa of400kf,
CepactlyC466kVyrconorrefmfe(145kl em).
Twodepdta, one mlnadby UQ methods,onemnfaee.
RhyolitedikeIn wdlmanh.
Res 1.5htl@ 47-W% S (WS2).
PmducflOncspacflyof 123kVyrnpwfad In 1991.

RW 117k4twmant rawmatertal$(1970),
Plantpmducea2.75kttwmant ennualiy.

Annualpmducfiori10ktmfrac+xyclax 40kl cerarnlcclay.

ReK 43SMt(1SS0).

Raa:SSMf@ 1950 CalKg,
PmduclngIn 19S9.

Roe:15Mt llmaatona/clay(1S6S),

Annualproducfbn2Sktpartlfe.
Pmdwffonfmmeavoralph.

Annualoutput7SS0tom afUrfrffe.

19S0Rw. lk4t @ 0.2S%Hg.
Om ●t confacfbetween9*181 & gmnodhffe.
Om conelafaof 3 vah’ra70-120m brig.
Plantprcducw 190ktmercury.

Rea:2.SBt@ 17-21%MoO(1SS2).

N 41”01’ E 25’33’ Cemantfwd910ck 17 Geneml Sumca mnwallc

Surfaca Oonwdlc

Sutfaca Oomwtlc

untmoivn Unknwn

Suffaw Oomaallc

Sutfaoa Oomaauc
ExPorf

UndargroiJIVJUnimcmn

underground Expert

X 73 BuyukCakmac@

X 74 Iatenbul

X 75 Slla

X 70 Slnekll

N 41” OU E 2Y 02’ Clay

N 41”11’ E 29” 3S’ Quedz Dand

N 41”14’ E 2W 12’ Llgntte

21
-.

17 Ganeml

Ganaral

Y 77 wrnow

Y 78 Cumaovaal

N W 2T E 27’14 Cenwntfwdatock

N 35’ 13’ E 2TO# Parllfe

17

21 Ganeml

Y 79 Hallkoy

Y SO Hallkoy

N 2S’ 12’ E27’!W Anllrnony

N 2S’ OS’ E 2LY10’ MmurY

21

2,11,16,17,23

General

Ganarat

Y S1 Kambunm N W I& E 2S’ lV Oolomlte 17 Ceneml surface Unknown
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APPENDIXA’ PRODUCINGANDDEVELOPlNt2MINERALPROPERT’3ESIN TURKEY

COMMENTSw NAME
(2)

(1)

Y 82 Cyacllr
Olklll

COORDINATES COMMODl~(lES]
LAT. LONG.

. .

N 3Y 05’ E 2d’ 52’ Gold.sltvaf

I

OATA
SOURCES
(3)

10,11,13,14,15

17

17

2,17

17

2,11,1s,18,21

15

21

15

2,21 ‘..

t?

17

11,17

1?

8“

8.11,16,29

DATA
RELIANCE
(4)

Contkrrmd

Cenbml

STATUS
(6)

Oev. Oapoalt

Protkmor

Producar

Producer

Producer

Produmr

Producer

Producer

Producar

Producer

Producor

Producer

Producer

Pm4ucar

MINE MARKETS
TYPE

Surraca Export
Underground

Fee*lMlttystudycomp!etedIn 1991,Apfxova!to WOCeedgive
Pemrittlnoomceas10b cammletti late 1996.
w24 mx-i.3tm @ 11.7wIAu; 20 gn~.
EplthermelquertzrcakltoVOIMIn oMdko.
Mlnlngplenrwdet 3oOkVyrto pmduca3100kg$vdorm
MlnlngpermitemcelvedIn let. 1S04,
Addltlonelpenmltenoadectoppoaltlonto rrinlngexpacted.

N 36’ ti E 27’4U, Craphlk

N 36’10 E 27’ 21’ Dc40nit0

N 41Y30 E 42’4S’ Salt

N 41” 2S’ E 3S 2& Ouartztto

N 41“46’ E 33”43’ Sllitllf,
=Pt=

Unknwn Unknown

Surla Unknown

Surtece Oomeatb

RW 710N @ 3,6-10%C (1974).

Ree:460MI @ 16-21%MoO (1962).

Y 83 nm

Y 64 Torball

Z 2.S Tuzluca

M56Daday

M 87 Kura
Aeklkcy

(3rmral

Ceneml

r3umml

Caneml

General

Cenernl

CmlalIll

Danaral

Caneral

Geneml

Geneml

OpemtedIn 12S7e ee a Stata Enterprke.
Ra 8WMt @ 91.4% NaCl (19S1).

Surtaca 001neewc

Surwx Dornaellc
LrndcrgmundExport

Re# 201Mt (1932).

Rau l.SMrWP@.@ 1.9% CU,47.9% S.
PlantwFdty SoktCuCone,4eokl pyrtk Cone.
Aaktk~ h mfAM3; Fmktbabala undoqfmund.
PlantbuiltIn 1967to prcem 3.4kLrd.
Secondpknt at Saktbelmwtlhcapd(y of95hl Cu cone
Annualoutput2dOklchdc+yrlte.

ProducedIn 1977.
Capacity90kVyrbysurfacernlnlng.
Rex 629hi @ 21.8% Zn.

8S 66 Akdag N3& 15’ E3$3U Zlrrc,tead surface Unknmm

BB 89 Kayaadt

BB SO Plrzarbaal

cc 91 Sitma

N 31Y4Y E 3fY3U Bartta

N 31Y43’ E 3& 23’ ChrorrMO

N 3# 41” E 343’09 FIuOtttO

N 41Y47’ E 2931’ Camantleedatock

N 37’32’ E 31’51’ Lignite

N 36’21’ E 31”2S’ Bertte

Surfece Unknown Reportedto produce45kl in 195S.

Unknown Unknown

Sutfece Unknown
Undeoaruund

Surtace Oomaatlc

Pmduml In 1S49, 1952,
Raportdtoba pmductnginw3d

CO 22 C#lakekel
D9rka

EE 93 Akceler

Rex 148MI CbyhTNilt(1963).
Plmztpoducee 1.2MtC4mentennublly,

surface Unknown
Und~round

Unknown Unknown

R- 59htt(au~ 10Mt(LIG)(1$53),

EE 94 Aimehlr Reeww 23MI @ 90% BaSCM(1975).
Plentcafmcltyla 20kl groundbartk fmmnrlneeIn Kenya

●ndtapark,

EE 95 Avdanclk N 37’42’ E 31”48’ Ltgnlta

N 36”05’ E 32’26’ Mefoufy

Surtaca Unknmt
lhid~mund

RW 52MI (am SOMl~Q) (1963).

EE 96 Calke Undargmund Unknown Cm In IlrrmetoneandthinphytHtebad.
Worklngaincludetncilno●nd2 teveh.
Mlnemltzatlmratcizgateapfracture perpendkuler
to baddingwtect. Cm zonaasmall,kmgular.

EE 97 CINIO!WI N 26’17’ E 32’25’ Mercury
Sarayonu

UndwJround Unknwm Worklngeconalatof4 worktngIwala, mkee, ~ adtk.
Cm awoclakd wllhmarbleand phylllte,
Cfa la bmcclateddokmlttcmarble,replacedby Hg.
Plantproduces100klmermu~.
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APPENDIX A PRODUCINO AND DEVELOPING MINERAl PROPERTIES IN TURKEY

MAP NAME
KEY (2)
(1)

EE 9S Hoyuk
Beywhlr
Huyuk

EE 99 ‘KOIZM i
Holvaoibeba
Caylmegl
KcmyaKrom

EE 100 Medraco

EE 101 Mortea

EE 102 Saydlaehlr
Mortaa
Oogankuzu

EE 103 Slzma-Ladlk
Buyuk

COORDINATES COMMOD17Y(7ES) OATA OATA
IAT. LONG. SOURCES

..
RELIANCE

(3) (4)

N 37’41’ E 31”43’ Battto 11,17,21 Oenelm

N 37”So’ E 32’ S Magneetrb 11.1s,21 ~

N XV 03’ E 32’23’ Merwy a Ceneml

N 3716’ E 31”52’ 13auxtte 11,15,23 Cenarel

N 3~ 26’ E 31’51’ Sauxlte 10,11,1S.18,17,21 Oeneml

N 3S’ OT E 3Z 2S’ Mamuty 2,6,15,f7,23

FF 104 Aklepe N 3S’ 5S’ E 29’ 2!r Sllvef
Qumwkoy

FF 105 EmetArea N 39’13’ E 29’09 801011

10,I1,14,1I3

. . b

2,5,8.11,15,17,
1S,21,23

General

Geneml

Oenarel

STATUS
(6)

P~

Pmducar

Pmducw

Producer

Producer

Producer

MINE MARKETS
TYPE

Svae.x Unknown

UndergroundUnknown

surface Oomeetlc

Suriece Oomedlc
Exporl

Stniece Expoll
Undefgmund

Suflece Expcrl

Surface Expott
Undetgmund

COMMENTS

Reeervee:13MI @ 95.5% BaS04 (1974),
Plantpmducec70ktgroundbema,
Huyukrnlnepmducea5kl crudeberite,

Capacity48kl dead-burnedrrngneelaand 3Sktbricks,
Holvaclbebapll Is cloaad.

NewermineIn 1970.
WorkingsconeletC44dflftsandcmescuta.

Pafi 01SeydleehlrWnlngdlehtct.
Wdrtctoepedty4Wkl beuxlte.
FeedforSeydlaehlremelter.

RW 78MI @ 5S.S%AJ203.
CapecltyBSlkVyrbelodte.
Annualproductlorx4SOkIylelda200kl A1203cone.
2 P13Cprcxlud~ 8oehrNteON 0.8km c@.
Re8arma (19S3) i 1.SMI@ 5S%A1203,

Ore In Ilmekmana9rovertylng@ylllte.
Stopeaevemge2m high,24m vdda.lengthvales.
Ore emeltede4elte.
OldeetWotldngacav@ working2 underground

Ievela,end shallowplte,oldebpee.
Ohieel,moatextenalverr4neIndlelrtct.
L31elfictmeetvea 1.6MI @ 0.1S-0.18%Hg (1976),

BegenoperetlcmIn 19S7@ lMt &r oretoylald 122tonsAg,
Expfmd Ilfe la 20 yeere.
Plantprcbducea75ktAgconc,ryr
Rae: 19.2M4@ 194g/1Ag In 19S7.
ExploIntlonaddedl.SMt @ 245g/1Agtototal.

OlacoveredIn 19S6.
Borateoccum20m betowcepplngIlmeetoneIne
el~lC hOdZOIIupCO30M Ihlck,

Ore Contelrm0.1% to0.4% Ae203.
MoatImportanlbomtereglcaIn Turkay.
Om Inclay, marl,Mneatonaequence.
1W7 meervex S20Kt@ 3040% B203.
Capedty Wlkl eurface,30.SkiU(3colemenlte/yr

(lnchtdeeEepay& Hlsarolti).
Plentbulll1W2.
MTAraaervea(19SS) M4MI @ 4145% B203.
Undergroundmlnlngno longerused.
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COMMENTSMAF NAME COORDINATES COMMODITY(tES)
KEY (2) LAT. LONO.
(1)

. .

MINE MARKETS
TYPE

OATA DATA
SOURCES RELIANCE
(s) (4)

5,8,11,17 Ganmsl

STATUS
(6)

Producer

Pmduoar

Pmdmr

Prcducer

Producer

PartcdErnalArea
cm grade40-75% Colmrranife.
Totalproduction475M.
On 3m Ihkk Inbentontto.
UG worklnga-9 adltaeach 2(KIrnlono nowreface mhred.
Tnmsporled35kmtruck,mllad10OeIInca& Bandlrrnm
Pm4uoad70kl @ 43% B203 195S-00.
MTAmeervea(1SSS)2.50Ml@ 40% B203.
1SS7mwrvee reportedunderEmetmglon.

Surfsoe ExportFF 10B ESPY
Klllltr

1

N 3S’ 21’ E 2S’ 15’ Boron

N3S’ 15’ E20’lS BoronFF 107 Hhamlk Surface Exporl
underground

Pad 01EmetArea.
Rae:4.S544144kraltucdarrranlteIndicated.
PmduotknttmtreportedIn 1959.
Totalproduottmrreportedet 5S21d.
Avemgafhtoknaeaof Imrak 22m.
Averwo om gmde44% B203.
Cwekped by undergroundrrdnlng,nowuse openpit.
Ore drtllad,blested(laoverburden),broken.
Trenepoilad50kmtruokjthenmltedto SandIrma.
Rea (197117Mt.
1SS7meawee IrtcfudedunderErrrelmglon.
MTAmervw (19S0} 30Mt@ 35% S203.

5,0,11,17,23 Geneml

11,15,21 Geneml

17 Gemrml

2,1i,15,17,21,23 Generril

Sutfeoe Oomeatlo Pknt onaltohe. cepectiyof 144krdead4xImed MgO,
48kl of brkke.

Srftppingmtk S1 wastetoom.

FF 103 Kutehye
Eskkehlr
Kurrns

N 39’ 2S E W OU Megneeit@

Rea 33MI (1SSS).FF 10S KISahYnfaIIkn N 39”10 E 2W 03’ Faldsper

N 3S’ 33 E 29”30’ Magneelte

Surface Unkmwn

Surfeca Export
Unde~round Corrrmllc

R- 3.3Mt@ 4347% MoO(1978).
Pknt pmduoae40kl ofdeed-burnedmegnedte
Cepecity50kVyrrragneeite.

FF 110 Tawmrll

2,17,23 “

15,21

15,f7

2,10,17,22,23

17

17

N 3Y 3T E 22’29 Llgrrlte

N 3S’ 46’ E 37’3S Chmrrife

Unknown

Unknown

Rae:327Mt@4fKKlCnbkg(12S5).FF 111 Turrobllek

Geneml

Geneml

Geneml

Geneml

Geneml

Producer

Producer

Pmduoar

Producer

Produoer

Unkrimwr

Surfeoe

Surtece

Surfeoe

Surfaoe

smell producer.
Produoflorrmperfeda! 20kf In 19S6fromtwopits.

GG 112 Sllter
Erlolr
Kuluncek

ProducarIn 1979.
Re%(hl~r) 14Mt@ 50% F* (lo.gr)eSMl@ 37% Fe.
OtherrT4rmeInme produceadditlorrel1300kfOIWYr.

G6 113 Heklmhan N 3&49 E 3~5S Iron

Stxdepeelk Ineme.
Ore In Ilmetone bmccle.
Reaerveefrom4 Ella: 90Mt @ 40-W% Fe, 3-S.7%Mn.
Caved minepmducae750kl omtyr.
Mlnlngsince 1S04byopenPHrrrelhod8.

N3S’5S E 37’ 54’ Iron,
manganese

ComeetkQG 114 Heklmhenwee
Klmler
Haammlebl
Karelrmlape
Culheh
SImt
Magamtepa

RW 140MI mad(19S2).

Re# 2.5Mt (1SS0).

HH 115 Menka N 3(V 3S E 27’2S Cementfeedetook

N 39”OS E 28” 3T Feldaper LMrnwnHH 110 So@cuk
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APPENDIX A PRODtJClt40 AND OEVELOPINO MINERAL PROPERTIE8 IN 7URKEY

MAP NAME COORDINATES COMMODIIY(IES) DATA OATA
KEY (’4) LAT. LONQ. SOURCES RELMJ4CE

(3) (4)(1) . .

HH If? Sorr!a

HH lf8,Sorna
(

11 119 Setmmbe

JJ 120 Mddag

KK 121 Kandak

KK 122 Koyc801z

KK 123 MUW

KK 124 Mllas

KK 125 Mllas

KK 128 Uckcrptu

KK 127 Yalagcm

KK 128 Yetagen

LL 129 Mm

MM 130 Guhehlr

MM 131 Sakmda

NN 132 UIUbOY

NN 133 Unye

(X3 134 Cayell

N 3V1V E 27’31Y

N 39’0S’ E 2~31Y

N 3T 17’ E 3S’43’

N,3~3V E40’3U

N 37’04 E 2V 32’

N 3W5T E 2S’40

N 3T1S’ E 2T4T

N 3TIU E 27’47’

N 37’10 E 2~ 48’

N 3~lS’ E 2&40’

N 37”20 E 260F7

Llgnlto

Cementfeedatock

Eartt*

Phcephate,
urenlum

Chmrr4te

Chmrnlle

Feld8per

EmeIY,
Ilgnlte

Bauxite

Chrorr!Jta

Errmry,
llgnRe

N 37’20 E 21YW CeWte

N 3W44’ E 41” W Badte

N 33’4JY E 34”3S Salt

N 31Y30, E 34” 32’ Ltarite

N 40’51’ E 37’40’ Kaolin

N 41”08’ E 3~ 17 Bentorme

N 41”04’ E 40’48’ Ztno,COPWI
allwr, gold

2,t7 General

f7 General

21 General

10,11,15.17,21,23 Canard

15

15

21

17,21

17,21

2,16,21

i? .
●

21

2i

17

21

f7

17,21

10,11,15

Geneml

General

Oenerel

G4nerel

Cenaral

STATUS
(6)

Produwr

Produwr

Producar

Producer(7)

Producer

Produwr

Producer

Producer

Prcduwr

Producer

Producer

Producer

Prcduwr

Prcduoer

Pmducar

MINE MARKE7S
TYPE

Slu?eoe Unknown
Unde@munfl

surface Ocmeatk

Urrde~rcund Unknown

Suriece Comeetlc

UndergroundUnkrrwnt

surface Unknmm
Underground

surface Unknown

Surrece Dormatk
underground

Sulfeca Dcnreatb
und~round Expolt

Undefgmund Comeatk

Surfew Unknown
Undmmund

Surface Exwrt

Surfaw unknown
Undargmund

Sutiaw Oorrwtlc

Sulrece Unknwm

Suttaw Domeatlc

srmce Unknc+tn

Undwpmd Expat

I

COMMENTS

f?- 44Mt (Dum 00Mt (UG)(1S52).

RW 153Mt Ilrneetcrrarrmrl(1982).

Mineobiput 15ktbertte.

Rae:64MI @ 22% P205.
Plantoapedty 125klWfIoanlmtetrom1Mt photpheterock,
Prcductlonweeed In 1995,

Smattproducer.

Smellpmducefsincethe 1970’8.

Annualoutput 120klNo-feldspar.

E* Rex 53MI from8 altee (1964).
L@rltem (SW) 173Mt ~G) 4Mt + 85MI addttlonal.
Raaerveefmrrr3 Mae.
Annualca~ci(y 10Memery.

Rae:46.lMt @ 46-61% A1203 (1964).
BCUIIZMOON forchomkel gmda pmducre.
CqMClty(sUlf8C@120kt, (UG)4S+4dteapora.

Producedinthe wtwa.
Reaerveaee ot 195090 kl om.
Pmductknmporredto be 70ki In 19SS.
FeedsAnrelyasmelter,

EmeryR-. lMt from13 altea(lW).
Cwl mm(Surl)10W (U13)10Mt+ 130Mtadditional.
PmduclngIn 19S9.

capacity 100kt&rcalclte.

Annualoulput120kloame.

RW 2.4S1@ 93% NaCl (10S8).

Reporkd to produw 10MIn WSB.

Rae:2.3MI @ 17-23%A1203(1S56),
Uwd In paperIndwlry.

Rae:2.2MI (1977).
AnnualpmduotlcrxS5kl tmtonlte fmm3 altee.

SaganproductionIn 1994at 6tlkl orore.
MlnlngrataofOOOkVyrechlevedIn 19s5.
Ore gtndee4.42% CU,8.09% Zr.
R98aNaK IOJ3MI@ 4.7% CU.7.3% ?Jl,0.45% Pb, ~
~, I@ Au.

CopperandzincooncentratecexpoftedIn 1995.
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APPENDIX A PRODUCING ANO OEVELOPINO MINEI?A PROPERTIES IN TURKEY
‘,

COMMENTSw NAME COORDINATES COMMODITY(lES) DATA
c)

OATA
UT. LONQ. SOURCES RELIANCE

(1) . . (s) (4)

STATUS
(6)

Producer

PrwJucef

Proldu4f

Producer

Producer

Pmrkucw

Pmduoar

Producer

MINE MARKETS

Surtace Oomaslk

UndergroundUnkncwn

Swace Wmaslkc
--

PP 135 Slnop N 4V 01’ E 33’ 0S’ Ouerlz8end

N 3.$44 E 37’ 1!3 Chmmtte

17 Caneml

15,21 Canaml

2,4,10,11,1$.17, Oanemr

Rm 47.5MI (1979).

00 13S Bemaylr Pmducerln 1S21.
Pmductknreporred10be 5kt In 1950,

/
m 137 Otwtgl N 39”23’ E 3&05’ Iron FourprtnclpmldepoeltaIn Ilmestone,

Rae:40Mml@ 65% Fe.
Avemgedepth200m
LargeetIrondepoelbIn Tutlmy
Reeerveefromerea 100Ml@ 54-5S%Fe (1970-1SS0).
Planttmete3MUyroreto produce1100k1+ SOOki+WOkk

22.23

Z,zt

1s,17

10,14,21

21

2,17

f?

17 . .

15

17

17

lf, f5,17,23

21

17

17

15

N 3S’ 15’ E 37 2& Chmrnlte00 13S Karrosl General

Geneml

Coned

Oeneral

Unknown

Sumca

Surfeoe

Surkca

Sulfaca

Prcducadfmm4 dtee In 1S54.
Pmducllonmpoded10be SOklIn 1S5S.

Unknfnvrr

CC 139Plnenozu
Cavutoglu
Cettnkaya
Kangalarea

C9 140 S!wa8

N 39”12’ E 3~ 41’ Imn Exporr

Exporz

ProducerIn 1976.
Raaervaeat keel 14Ml @ 49% Fe (1SS2).

U 3S’ 41Y E 37 W Cekatlte R= 2MI.
Pmductlonmrrgeefmrn~ concenlmte@ S2%SrS04,
Onty120Zonsuseddorrcaeucalty.

09 141 Slvas
Hatlk

RR 142 KucukManlka
sway

RR 143 Safaatan

SS 144 Cogantepa

N 3V 45’ E 37’02’ Smtte Unknown Mlnaoutpuk150ktbarn..

N 41’24’ E 27’57 Llgnlta Unknown Rae: (Surf)S2w (UG)$lMt + lSMt adrttllonal.
ProducingIn 1SS9.Undqpwnd

surface Oomaetk

Sutlace Unknown

Undargmund Unknwn

Unknown Unknown

Unknown Unknown

Unknown Unknown

Surface Unknown

Unknown Unknc++n

Unknown Unknown

U~mund Unknown

N 41’2S’ E 2S’W’ Quarlzeand

N 4W 27’ E 3722 Bentonlta

Oanaral

Oanaml

General

Oeneral

Genaml

Ceneml

Rex 6Ml (19S4).

Pmducsr

Producer

Rex 200MI (1s73-7s).
Reportedto be pmduclngIn 1SSS,

SS 145 Tokat

l-r 14s Cuzetyayk
Macka

lT !47 Kenkoy
Yomm

11 148 Kutlular
Surmene

UU 149 Unek

W 150 Nakoy

N 4&20 E W 3!Y Chmrnkte

N4VW E 3V3S’ Copper,
molybdenum

N 40’ W E 3S’ 54’ Copper

PmducarIn 1S22.

R- 143MI@ 0.3.0.4% CU+MO.
Mlnlngk ongoing.

Prcducer

Producer

Producer

Rex S74kl@ 1,83% CU.
Minedtorpyrlreandcop~r,

Raw 1.2Mt@ 2.49% CU.
Plantpmduca lSK copperconcentmte.

N 3S”41’ E 22Y23’ Kaolln,quarlz

N 3&40’ E 43’11’ Pumke

Annualoutput 151cIkaolln

Oaneml

Geneml

r3ermral

PmduclngIn 1SS9.
R- 13MCLINGrnetera.

N 39”OS’ E 4S 12’ PurnlcaW 151 Kooaplnar Pmdueer

PrWucer

PmduckkgIn 195S.
Rex 1M.OM cubk metem.

WW 162 Akdagmkdenl N W 40’ E 35’ 5~ Laad,Nlwr,
Zlno

PmduclrtgIn 1975,
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APPENDIX k PRODUCING ANO OEVELOPINQ MINERAL PROPERTIES IN TURKEY

MAP NAME COORDINATES COMMOOllY(iES)
(2) MT. LONQ.

(1) -.

WW 153 Sarey N 3S’ 42’ E 34’40 Cementfeed$tcck

w 154’sefaattl ~ N 3W4U E 3S’ 11’ QU@ZttO

WW 155 Seklll , N 39’44’ E 34” IS Salt

Ztx 15s Akpll N 41”11’ E 31”23 OumtZite

KK 1s7 mare N 41’ 44’ E 3? 23 Coal

XK 1S4 Amzutcuk N 41”22’ E 31’ 3S’ Coal

)(X tS9 Ettanl N 41’ 2S’ E 32”57 OuaftZitO

X% 1S0 Kemdon N 41”3t7 E 31”32 Coal

XX 101 Kozlu N 41’ 2& E 31’4S’ Coal

XX 1S2 Sepwikoy N 41”25’ E 31”66 QUeltZttO

XX 1s3 Uzulmez N 41”27’ E 31”47’ Coal

OATA OATA
SOURCES RELIANCE
(3) (4)

17

17

2,17

17

2.17

2,17

17

17

2,17

17

17

13enwct

Cenelnl

Cenefml

General

Cenefel

Cenerel

Genemt

CeMrel

W-m@

Ceneml

Cefmml

STATUS
(s)

MINE MARKETS
lYPE

Sulfa* Oomeetk

Sufface Oorwatlc

SuKace Oomeetlc

Suffaoe 00meetk

UndergroundUnknown

Undetgmund Unknown

Sulfaoe Oomaauc

lmdo~found Unknown

Undomfound Unknown

Sufiaoe Oomeatk

Undefgtwnd Unknown

(1) Repmaent8pmpaty w pmpwtygmuptnoaa de7madonAppendixmapsetA
(2) Oueto $othvereIlmltallona.-He nameadonol Includeany dlacdtbelrrwklnoe. SpelllngC4Indlvkmel$itenemeavaryoonslderaklyty source.
(3) CompetelistotdetaeoumeefoundIn AppendbID.

‘i

COMMENTS

Ree: SOMtIlmeetonwtleyhmefl(10S4).
Plantpmducee2k4tcementannuallyfmmpiiaIn
Contm,Slims.andYozoelcountbe.

Ree:2.8Bt (10SS).

operatedIn t9SC’eas a StateEnt~tlae.
932Mt @ 92% NaCl (1931).

Rw t05Mt (10S0).

Res 287Mt todepth04KWJm(1SSS),

Rea:91kltto depth041000M (19SS).
1955countymaenfelBt.

Rae: 124Mt(19S2),

Rio: 474Mt tOdepthd 1200m(1SSS),

Res 27SMt10depthot 1200m(19SS).
Mlnadby E.KJ,

Res SWMt (1978).

Rex 244Mt todepth011200m (10SS).

(4) Cenaml- denoba Ilmlteddale;Conthned- denoteedepoellInromtelbncontlmzedbyeevemleoumee.
(5) Beoeueeottheverylngage otsourceInlotmetlom,the Metueat Individualsttee~ nolbe cun’ent.
(8) UludagmtnereportedlycdeaedptcductlonIn t0S3 duetoexhawllon ofom mawvee. ErganlmineIdle,eofm pmcemlnoot atocka.
(T) Pmdwtlonat Mazidaglcoed In 1W5 dueto pooreoonomloe.
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APPENDIX 6 PAST PRODUCING MINERAL PROPERTIES IN lURKSY

COMMENTSMAP NAME COORDINATES COMMODIW(IE8) OATA DATA 8TATU8 MINE MARKim

(2) IAT. LONQ. SOURCES RELIANCE
(3) (4)(1) . .

A 1 Fmnaaffeko) dlstrkt N W’ W E 32’4Cf Iron Areacovets225 #q. rr4.
Conferfor IronIndustrydutlngOttomanEm@te.
TftouoQn* ofold*Iwo.
Ora In Ilrneatone.
Ama maotvw 37.SMf@ 42-58% Fe.
Fmrn1978.19S6mporfa.

2 General Past pfOdW4f 8urfao4 Unknown
Indemil
Kamkoy

, Umalar
8attmclkl
Gurum2e
Klsontt I
8eklrhaolh
Inokdomal
14anyett
Manmnlu

A 2 Klmc N 2S’09’

N 3&2V

N WOU

N 3S’ 44’

N 41”13

N 4LVW

E2tYfU

E 3V07’

E 3@27’

E w f4”

E 35’21’

E 35’ f4’

won

copper

Magneake

Mwtgeneae

Llgnlfe

Lead,sllwr

2 Qanaml

2 Genentl

2 Gmnaml

2 Ganaml

2 Gcrmml

2 Cenaml

P~.Iproducer Surfeca Unknown

Peat producer Unknown Unkncrwt

Pest pmduoar Unknwn Unknown

Past producer Unknomm unknown

Peet producer Unknown Unkrmwn

Pest pmducar Undwgmund Unknown

Arm mtnodIn1114poet.

B 3 BektrtlMevkll OfdwotklngvlslblofmmvatnIn Ilmaatone.

s 4 Gezllgot Produced1035 tom In 1954,

B 5 Klrka Pmduoad125 tonsIn 1951.

C S Celtek Rem7Mt @ 626s Cet/kg.

C 7 Qurnushaclkoy Om In Ilmaakmeendandeaitetodepth
of250rri

Ore depleted,200,000 Ion$mrnwod.

C S Muzlfon N 4LY53’

N S 21’

E 32’21Y copper

Iron

2 Ganeml

2 Ganaml

Pest producer UndergroundUnkncwn

Pa8tpmduoer Unknown Unknwm

Sweml tunnelsdrlvan●bout18700.
All butone caved,

D 9 Botkardeg E 33’20’ MagnetiteIn IlmaatoneWM thloknea$of20M.
R4s4Mni @ 00.SS%Fe (18S3).
Prodlmark1953+.

..
2,17 ‘ Geneml

2,17 Caneml

D 10 Cemllaeglr

o 11 Caylrrl

N W2U

N 3W3S’

N 38’21Y

E 33’25’

E 3230’

Imn

Mengartem

Poetproducer Unknown Unknown OpamtadIn 1965.
Ram0.2Mmt@ 00-06% Fe (1983),

Past producer Unknown Unknown Produood23.8kl Mwaan 1951.1955.
Rex f50kl @ 19.45% Mn (1931).

D 12 Celebl
04rnlm

Ageptner

E 33”321 MlnlngoantadoutIn ISWW34,pmduolng17.6klom.Imn 22 Ganaml Past pmdurmr Surfaca Unkrrwn

O 13 Oermk-t(eekla N 39’4@ E 3Y3S’ Lead, Dlivar 2 Caneml Pest producer UndergroundUnknown Om et Ilrnaetontiuffcontaot.
ON In Ienwa 2m IoogandO.&nthkk.
MlrmopemtadInfamtlnantlytill 1955.
Twoshaftstodepthoi f 35rmWm.
Gmderapated to be S5.80% Pb.

O 14 rlwtepa

D 15 Kaalkkopm

N 40’ OS’

N 39’23

E 3Y 4f3

E 33’26’

2 C4neml

2,17 Geneml

Peat pmrtucer Unkncnvn Unknown

Paatproducar Surfaca Unknown

Pmdtmed35.7ktbetween1949.1955.
1950 maanme%$rt@ 3S40% Mm

Om aasaylng50% Fe and 10% Mn.
Cuarryface 25m high.
Araa raaervee:11.5Mf@ 32-34%Fe (1983),

Iron,
nmngarmae
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APPENDIX E PAST PRODUCINO MINERAL Properties IN TURKSY

MAP NAME COORDINAIES COMMOOITY(IES) OATA
KEY (2) W. LONO. SOURCES

(s)

COMMENTSDATA
RELIANCE
(4)

Ganoml

General

Ganaml

General

General

STATUS MINE Mmms
?YPE

(i) .-

r4 39’52

N 3V S3’

N 3WS3’

N 3kTtiJ

E 3* 48’

E 33”22

E 33’22’

D 16 Kllwll

D 17, Klllclar
/

D 18 Klllnclar

O 19 Klrttdralc

o 20 TIIkl

E 21 Adrnsm!

E 22 AQVa

E 23 Kmnlar

E 24 KUIZWW

E 25 Pamllmwe

E 26 Teklrow

E 27 Yukart

F 28 Cavdnr

F 29 Kayackk

F 30 Sobucs

G 31 AdWlran

G 32 Ayezmant

G 33 Balya

2

2

2

2

2

2

2

2

2

2

2

2, ..

2,i7,22

2

2

2

2,17,22

2

Pastproducer

Past pmdrmar

Peat pmdurw

Pact producer

Past gmduwr

Unkrmwrr Unknown WorkadInthe 1930’s,reearveaexhausted.
ore Intmcrumed granite.

PIWIUCWIforth. pelted1947-1954,

Sold2/3 to Kambukptant,1/3 exported.
1950 meervea4&501rt@ 47% Mn,

Gradempcdedto be 18% Pb and22% 2n.
ProducedIn 1954.

TWI depoathdlsooveradIn 1941.
Upto 8kt mlrmdby 1940,soldto Karabukplant,
Oapoaltsc4$adhnarrtaryorlgirrInsewntina.

ProducedIn the 195(78.
1955 rm.mtyraaarvaes25kl@ 3s-40% ci-203.

fJm4ucadInthe WWa.
195Scountyreaarva$525kl @ 3340% Cr203.

Omoocuralnadomeot90x40m.
Workadp+lorto1912.

ProducedInthe 1950s.
1955 countyrwarvarr21ltd.

Pmduoad4033 tonsIn 1952.

ProducedInthe 19WS.
195Scountyraeatvaa525kt@ 33-40% Cr203.

Corm.et Ilmonitefloataamylng48.47% Fa,

PaMl141vatnaot hametlte& rmgnetltaInschlat.
Rea: 13Mmt@ 42% F* Ore tzurred& treatedlocally.
Pmdvcedbatwan 191&1922,

Prod.82 tonsIn 1948.

OtdworklcqsruPw!@

PrwAmedIntha 19W0.
Countyreeervaa45,000 W-m@ 35-46%Cr203.

Gmdevatteatrom6146% Fe Mth Cu upto4%.
Verticalom $hcotaW-40m thick,
Rex 6.7Mt @ 51% Fa (1984).
Mlnadbahveen1957-1959

ore In atteradIlmeetone.
ComplexconalstsC46mtnlngmaae.
Metamrrkatlcvatntypedepoalt
L*ad ocntantdaorawee Mth de~h.
Gradeavemge$34% Pb.
Mineworkedtill 1938, prod.4MnWore.

Iron

Mmfpmae

Lead,ZhlC

Unknown Unknown

Unknmvn 00maetkc
Export

UndarWmundUnknmmE 3S 31’

N 41Y1S’ E 3$ 2U Mmgarmae

.

Chmmlte

Unknwm Oollwetlc

Pact producer

Past producer

Past producer

Unknmvn Unknown

N33’ 33’

N38’ 19’

N 3W22’

E 2JY34’

E 3221’

E 31Y17’

Gawal

Geneml

Unknown Unkmvn

Lead Und~rormd Unknown

Past pmduear unknown

Pactpreduoar Unknow!

Pest prodwaf Unknc+vn

Past producer Surfaoe

Pact ptiuoer Surtaca

Past producer Unkncwn

Pact producer Unknown

Pact produoar Unknown

Unknown

Unknown

Unknown

N 3&2S

N3d’3fY

N W33’

N 3T 3S

E W20’

E 30”3Z

Manganaae

Chrornlke

General

General

Qanaral

Ganeml

E 32”01’

E 2T 39’

Iron

Imn Ocmaetlc

UnknownN 37’ 5S

N 3T 4V

N 3~33’

E 2~tW

E 27’42’

E 2r 45’

La@

Araonlc,gold

Chromlte

General

General

Geneml

General

Unknmvn

N 39’18 E 28’34’ Iron P88t prmXroer Unde~rcund Unknmvn

Pactpmducar Surface Unknown
llnd~mund

N 3W 45’ E 27’35’ Leed,zinc
ooppar
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APPENOIX B: PMT PROOUGINO MINERAL PROPER71E8 IN llJRtGW

MAP NAME COOROINATSS COMMOOITY(tES) OATA
XsY (2) .LAT. LONC.
(1)

SOURCE.S
. . (3)

COMMENTSCATA
RELIANCE
(4)

Genaml

STATUS MINE
TWE

Past producer Unknown

PrmIpmducw Unkncwn

Paat pmducw Unkncwn

Po$l producer Unknown

Past pmducar Unknown

Paat p-oducar Surfaae

MARKE7S

Unkriw’n

Unkncwn

Unkno4m

Unknown

Unknown

Unknmvn

Q 34 Cakallar

G 35 Caltlcak

t
G 3S Cannth

Q 37 Oel’rwler

Q 3s Carrwmpl

G 32 14avranaraa
Eyrnlr
BuyukEyrziI

N 3942’ E 2T W Manganese

N 39’ W E 28” W Mangmmeo

N 3V42 E 2T24’ Iron

2

2

2

2

2,i7

In 19S1,pmducd SOOfone.

Threedepoaltaaosaylng33% -SO%Mn.
Rea: 10.30kl.

RaK 22,000 tone@ 53.6% FO(lN).
Pmducd In 1253.

PruducadIn tha 193tYs.
Countyraaawea 45,000 ton. @ 3S-46%Cr203.

Mine reportedto be axhwated.
Raw llkl @ 1,S2%Sb (1972).

lWo dafmaltaC4wharfmy hemattte.
OnawSh maarvaaof 11.SMnW@ 6S-S7%Fe.
Oapoaltdlman$lmu1100mx 200mx 30m.
Pmoducwn rewed for lSSW.
Pmducd 91noe1963 untfl1977.

OapoaitInvetnsofP@aozok mfilats.
WortmdIn 124S-49ylaldlng13S5tons.

Prod.23 ton: In 19S3,53 tonsIn 19$4.

In W4S, pmducad4S ton. @45.4% Mn,

OepoalfworkedIn 19S3.

Smalldepoalf~ad 1945-1248.
Rex 332kf@ 6.05% Sb (1973).

Ae$aya47.2% Fa In Irarnatlta-llmonlla,
Ca@f workadIn 195S.

R* 3.SMt@ S4.6%Fa (1971),
Omzonasoomxloomxm
ore rmled at Intervalsalnca 1955.

U 32’ 3W E 2S’ W Chmmtta

N 3W4S’ E 21YOS’ Anfhrzony

N3W31Y E271S Iron 2,1S,17,22,23 Ganaral

G 40 Hopenler

G 41 Kalabak

G 42 Kalburcu

G 43 Kccadag

G U )(OIUCU

G 4S Purtnllk

Q 40 SOmll
Yagcllar

N 3W 3S’ E 2S’ 6S’ Manganaaa 2 General

2 Ganaml

2 Ganeml

2 General

2,17 General

Paat pmdrmar Unknwn

Paatproduwr Unknown

Past pmducar Unkncwn

N 39’ 3S’ E 27’07’ Laad,ZhC

N 3W 24’ E 2&Z”W Manganeao

N 3W3U E 27’0S Iron

N 3W 2& E 2722’ Anthony

Unknown

Unknown

Paat producer UndergroundUnknown

Unknown Unknown

2b .. Geneml

2,1S,17,22 Cenaml

N .W34’ E 2&44’ Iron Past pmducar

Pad producw

Unknc+vn Unknown

N 34’ 4S’ E 27’ W* Imn Sulmoe Unknown

G 47 Srimlc

G 48 Semlmaga
Cumunbay

G 49 Saylandam

G SO Suaurtuk
Sultancaylr
Azlztye

N 39’37 E 21Y27 Ma~aneae

N 39’ 3S E 28’33’ Chrorrite

2 Genernl

2,17 caner-al

Pastproducer

Past producer

Past producer

Paat producer

Unknown Unkncwn

Unknown Unknown

Pmducad20 tonsin 1954.

ProducedIntho 19S0’a.
Rea:S4.7kl@ 20-26% C1203 (19SS).

Aa of 19S7,yletdad930 tone.

Mtnaduntil19S4,WwrI raaerveoexhauatad.
MineworklrzosoonalsWJcf shall93m deep,
Sultanoayfrzone lSOOmIn dlmnafar,Azlztyezona

1200mby MOrri Averagethlokneaol.Stn
Totalproduofbneat. at SOOhl.
Cm aaquanca2S0m02aadlmanta,

N 3YSS’ E 2~2S Lead

NWS!Y E2&C# Bomll

2 Ganeml

6,8,1s Ganaraf

Unknown Unknown

UndergroundUnknown

G S1 ToII18u N 39’24’ E 27’ SS Antknony 2 Pact producer Unknown Unknovm
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APPENDIX B: PAST PRODUCINQ MINERAL PROPERllES IN TURKEY
“,

COMMENTSMAP NAME
(2) .-

(1)

J 71 Gulman-Saz8k

J 72, Kccakuz
/

J 73 Msrwtlr ,

J 74 Mu811rrrler

J 7S Nlplar

J 70 Tatannl

K 77 Mltanlar

K 78 Cwrll.Klwnanlar

K 79 Catak

K 80 Cepnl

K 81 Cokan-lekelar

K 82 Com16r

K 83 C@bl

K S4 Ca61klar

K 85 Goynukbalen

K8121rra@
SIlllllukoy

K 87 Kataz-l(uzbudaklw

K S8 KOZhlCa

K 89 MlfOndeO

COORDINATES COMMODITY(IES)
LAT. LONQ.

N 37’21’ E 2V 48’ Chrornite

N 3726’ E 29’4S’ Chmrrrltc

N 37’ W E 2W 46’ Chrornlto

DATA
SOURCES
(3)

2

2

2

2

2

2

2

2

2

2

2

2 “..b

2

2

2

17

2

2

2

DATA
RELIANCE
(4)

STATUS MINE
TYPE

Pact producor Unknown

PM producer Unknown

Pa$t pmducar Unknmwr

Past producer Unknown

Past produoar Unknown

Poolproducer Unknown

Past pmducar Unknown

Paat producar Unkncw

Past producer Unknown

Past pmducar unknown

Past pmduear Unknown

Past producer Unkrxwn

Peat producer Unknown

Past producer Unknown

Pa8t pmdurmr unknown

Pa8t pmduoar Unknown

Past pruducar Unknown

Past pmducar Unknown

Past pmducor Unknwrr

PmducadInthe t95&9.
19SSwunty meervaa625td@ 38-40% Cr203.

ProducedIntho 1950’s.
195s countyraaarwa 525kr@ 3840% cr203.

ProducadInthe 1950a.
1966 countymaarvaas25kt@ 3s-40% cr203.

ProducedInthe 1960’a.
19ss WUntyraaorvaas2sn O 38-40% cr203.

Pro6ucadInthe 1950’s.
19SScountyraearvaeS25kt@ 38-40% Cr203.

ProducedInthe 19647s.
18SScountyraaervn 625kl @ 38-40% Cr203.

Cermral

Ganaral

Ganarel

Germml

(2arramI

Canaml

General

Canard

Ganaral

Carraral

canard

(34naral

Canaml

General

Canalal

Canaral

Canoml

Canaml

Unknown

Unknown

UnknrwrrN 37’ 2S’

N 3T 2S’

E 2V 46’

E W 4S

Chmmit@

Chmrnltc

N 3r lIY E 29’4T Unknwll

Unknown

Unknwn

Unknown

Unknown

Unknrnvn

Unknown

Unknown

Unknown

Unknown

Unknown

Unknwm

Unknown

Unknwn

E 29’ 1S

E 2V 10’

E 2S’6~

N 3V 40’

N 3V 41”

N 4iYOZ

ProducedInthe 1950s.
Countyraaanrez340kt@ 38-48% Cr203.

ProducedInthe 19S0S.
Countymaarvaa240kl @ 3848% Cr703.

ProducedIn the t950’s.
Cwnty maarvaa340kt@ 2s48% Cr703.

Produced460 tonaIn 1S49.

ProducedInthe 195V8.
Countymzarves340kt@ 3848% Cr203.

ProducedInthe 1950s.
countymaarvazMold@ 3848% cr203.

ProducedInthe 1950’s.
Countymaema 340kt@ 3848% Cr203.

PmducadInthe 1$S47sfromhvoalma,
CountyrazervazWtrt @ 38-48% Cr203.

PmducadInthe 19W:.
Countyraaanms340M @ 3848% Cr203.

RW 15kt@ 0.7-2S9/lAu, 6.6% Sb.
oats fmm 19S0rapd.

PrmrtucadInthe 1WW8.
coumy maervaa340kt@ 3s-48% cr203.

ProducedInIhe 1950’a.
Countyraaanfaa340kt@ 3S-48%Cr203.

Prudrmd Inthe i9We.
Countyraaarvae340kl @ 3S-48%CrZ03.

Chrornlte

Chromite

N 40’21”

N 3W 3W

N 39’ S7’

E 28”50’

E 2S’ 63’

E 28” 5S

Marrgmeae

Chrorn!ta

Chtornlte

N41YOU

N 39’ 4#

E 2S’ 14’

E 29’ 02’

E 22’03’N 39’ W

N 40’08’

N 3Y 55’

N 34’3U

E 29’16’

E 2V 14’

E 2VOW

Gotd,anttrnony

Chmmtte

E 22J’63’N 3V 30

42
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APPENDIX W PAST PRODUCINQ MINERA PROPERllE8 IN TURKIW

DATA
RELIANCE
(4)

canard

Ceneml

Qeneral

Qenwel

Cermrel

General

Cenerel

Ceneml

C3eneml

Oenerel

General

Geneml

Geneml

Oeneml

General

Cenerel

Ceneml

General

STATUS MINE
TYPE

MARKETS

Unknown

Unknown

Unknown

Unknown

Unkncwn

unknown

Unknovm

COMMENTSMAP NAME cocRokNATE8 COMMODIN(tES)
KEY (2) LAr. LONG.
(1) . .

K W Crimnell N 39’42’ E 2854’ Chmntte

K 91 , Orhenetl-Klnlk N 3W 42’ E 2& 5S Cmomtte
/

K 92 Orhenell-Mlmndegl N 39’ 41Y E 2S’ 5S’ Chromlte

DATA
SOURCES
(s)

2,17

2

2

2

2

2

2,22

2

2

2

2

2

2

2

2

2

2

2

2

2

Past pruducer

Past producer

Pest ptiucer

Pe8t producer

Pe8t producer

Peat producer

Peat producer

Unknown

Unknown

Pmduo4dIntho 19SCfS.
Rae: lMt @ 40-48% CrZ03 (t974).

ProducedInthe 19S0’1.
Countymeewea 340kl@ 3S4% Cr203.

ProducedInthe 19we,
Countyreeewee 340kt@ 3S43% Cr203.

ProducedInthe 19517s.
Cwnty meeNee 340kl @ 3S-48%Cr703.

ProducedIntho 1WVY8.
Cwnty meenfee340kt@ 32-48% Cr203.

PmducadInthe 195USeZIwo $Itee.
Cwnty meervee340kt@ 3S-48%Cr203,

twodepab, onewtth30,020 tom ot meervw @
44.8% MgCandonewtth10,OWtons.

Producttcmd 10ktreportedIn lkZS6.

ProducedInthe 19sUS.
Cwnty meervea340kl@ 3s4s% cr203.

CIMrtzvetm In decltetult
22.18% Cufromn!hmdumpe.

Oldwondngelerge~ caved.
Cumpecontain2000 tone@ 0.31% Cu.

Ftvecavedtunnelsmpotmd.

Om InveinsInschists
Aesey8mngefrom2-26% Cu.

ThreeIeyem bottom2dOkt@ 48-S2% Fe, 3-10m
thick MM Ae8eye67% Fe, endtop SCCkt@
61.S8%Fe upto28m Ihlck.

SmellproductionprlmerttyforIoceluee 195355.

Produced700 tonsIn 1951.

smell WorkingsVldble.

lITegUlardepoetlwtthcavedwrtclng8.

Pmducad2S47 torn betwwn 1249-1953.
CM In Mockvdthreeema of2000 tone@ 4S% Mn,

Rex 22Mt.
19SScountymeerdee23Mt.

WorkedprlortoWWI.

K 93 Plmaellk

K 94 Pktbeyler

N3V3&

N3Q’ 32’

N 3WSW

N 3V5S

E 2& 48’

E 2S’4S’

E 2WOU

E 2YOL7

Ctmmtte

Chromlte

chronMte

Megneetle

Unknmw

Unknmvn

K 9S Topuk

K S6 Topuk

K 97 Yekuptar N 39”45’

N 40’ IV

E 24’0$

E 21Y51’

E2S’SCY

Pest producer

Pest prmducerL 2S Bakt18r

L 99 CamYUrl

COPPW,lead.
Zinc

c~,
motybctenum

Pest producer UndergroundUnknown

Pest producer UndeI’gMundUnknownL KM HeclbayremSeyael N 40’02

N 39”69’

E 27’0$

E 26’40

Copper,Iced,
zinc

L 101 Kemplner copper Pest producer Unknown

Past producer Surfece

PaIJtproducer Unknwn

Past prwIcer Unknown

Paat producer Surlece

Peat producer Suffece

Ped producer Unknown

Pest producer Unknown

Pa8t prwtucer Unknown

43

Unknown

UnknownL 102 Kucukkwu N3V 34’ Imn

L 103 Sertkeya

L NM Yweler

M 10S Tuhtkoy

M 100 UNey

N 107Abuhemdn

N 4W 11’

N 40’03’

N 40’45’

N 4fY 43’

N 40’ IT

N 4W 20’

E 27’19

E 27’04’

E 33’47

E 3Y 42’

E 3YOS

E W S1’

Amenk)

Cmphite

Copper

Copper

Menganeee

Unknown

Unknown

Unkrwfm

Unknovm

Unknown

Unknown

N 10S Alfqot
2enbel

Lignlta

N 109 IW@3Van N 41’ 2& E 41” 3S Copper,zinc
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APPENDIX S PAST PRODUCING MINERAL PROPERTIES IN llJRKEY

COMMENTS

Mineappeereto be axh.mmad.

worked prror10WI.

Hod rockeclays, rrnria,andmndstonee.
ThreeveinsvlelbleInwortrlnga.

Pmduoed1374 tonsIn 1955.
Ora Inhvobedspenzllalto lull.

OapoaltworkadIn 1912 andaedlar.

Worlradoutpltorzowwl.
Amaya 44.5% Cu.

Rarnrwzla04otdoontactrnegrzetltodapoait.

ON al Ilrneetonemdaaitocontact.
Ab4ndonadtunnelspmeerrt.

Minewortredby Ganoem.
S3,000toneokOmexposed.

Producad1529 tonsbatwerr 19s4-55.
OeFOZRla tabular,eeaeyo2S-35%Mn, In andeelte

08poaikwrtred In 1912-1913.
Rax 30,W0 tons@ 3.6% Cu.

2S0tonsrntnadIn 19S0.

OepoatlInandealterdactlecontact.
workad 169W.
FourWrnelafilledwtthwetar.

Pmduwd 9S3tonsC4highgradeore 1952.53.

Produced114410M ot Itbh omdaOm19S2-S5.

Produc4d100 tons 1955.

PmducadInthe 19SlVs.
Raa: 33Skt@ 2S-30%Cr203 (1SSS).

Pmducad340 tonsot highgradeON 1952-55.

Pmducd Inthe 19S08.
1955oounlyraeewae loots,

Produced375 tonsIn 1945,

Severalarmll nzlnaain area, worked
Intennlttantly.

MAP NAME
(2)

(1)

N 110 Baeaoll

N 111 BOZ@Mt

/

N 112 Iraa

N 113 Korucular

N 114 Kutonlt

N 115 Kwarahen

N 116 Nlgzlvan

N 117 Nukwur

N 118 Peronit

N 119 Parorzlt

N 120 Patek

N 121 Paterek

N 122 Sucuna

O 123 Caylrgan

O 124 Erdognzua

O 126 Haclhuaeyln

0 12S Kamlerrrwer

O 127 Kavaklar

O t28 Mevlutler

O f29 Tetatkkaz

P 130 Caglroglu

COORDINATE COMMODITY(tES) OATA
LAT. LONQ.. . SOURCES

P)

DATA
RELIANCE
(4)

8TA?US MINE MARKETS
TYPE

Paal pmdwzr UndergroundUnknown

Pad pfOdUCOrUndergroundUnknown

Paat producar UndarUroundUnknown

Peal pmduwr Unknown Unknwn

Paat pmduoer UrrdargroundUnknown

Paotproduoar UndergroundUnknown

Past producer Surtaca Unknown

Past ~ucar UndergroundUnknown

Pa8t produoar UndergroundUnknown

Paat pmdurmr Unknown Unknwn

Pa81produoar Undwmund Unknown

Pad produwr Unknown Unkncwn

Past producer Undergrwnd Unkncwn

N 41” I& E 41”49’ Coppar

N 41. 2S E 4? 14’ Lead,ZkZO,
m

N 41°13’ E 41.47 Coppar

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2,17

2

2.15

2

2

&nerel

@nerel

N 41” 1S’ E 41” 3T Manganaea

N 41”2U

N 41” IS

E 41” 1S’

E 41’47’

copper,Zlno

Copper

canard

General

N 4V 4~

N 41. 1S

E 4$’ 3t”

E 41.57’

Iron

Load,ztnc,
-

copper, Zlno

t3erraml

r3anaml

Genaml

N 41”22 E 41”2S

N 41’22’ E 41”23’

N 41’ 2U E 41”32’

E 41” 2fJ’

E 41’37’

Lead

Lead,zlno,
copper

Genarel

Ganeral,..

N 3Y 10

N 3T 21Y

N 37’28

N 372S

E 29’ 02’

E 2W S1”

E 2S”61”

E 2V 20’

Menganaea

Mmgmeee

Marrganeee

Paat pmdurmr Unknown

Past producar Unknown

Past prwtuoar Unknown

Pa8t producar Unknown

Paat prwluoer Unknown

Paat producer Unknown

Pa8t prWzcar Unknown

Paatproduoer Unknown

Unknown

Unknown

Unknown

unknown

Unknown

Unkncwn

Unknown

Unknwrz

Canard

Qenaml

Ganaral

Carzaml

General

Ganaml

Qarreml

N 3S”0S

N 37’ tT

E 2W 34’

E 2W 13’

Manganeea

Chrornlta

N 37 SS’

N S2S’

E 2S’W

E40’OU

Sulfur

Lead,zlno,
altwr

44
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APPENDIX ~ PAsT PRODUCING MINERAL PROPERTIES IN TURKSY

COMMENTSMAP NAME
(2)

(1)

COOROINATS8 COMMODITY(fES) DATA DATA
fAT. LONG... SOURCES RELIANCE

N) (4)

STATUS MINE
TYPE

N 41”22’ E 2d’ 43’ Llgntte 2,4 General

General

General

Qanaral

12ermral

General

General

General

General

Caneral

General

r3almral

.. h General

Pastprodrmar Unkmwn Rw 1.25Mt@ 4218 CaL%g.
19S5countyraaenfea10.3M2.
Largomaelvopctrmtlal.

Q 131 Kwltepa

Q 132 SlrBm

R 133 Ssvan

R 1340am

R 135 Gedlk

R 13d Canapt

R 137 Kerabek

R 138 Madan

R 139 Mahnmn

/
N 41’ IV E 26”30’

N.3S’ 54’ E38”5T

ugnife

Iron

2

22

Pastprcducer Unknown

Paatproducer surface

Unknown

Unknown

Rex 2Mf @ 33S0CalKg.
1955countymaarvea10.3Mt,

Pmducflonoccuti bahvaanW04438totalllng50kl.
Reserves(1977) 1.2Mf@ 5S%Fe,

ON aaaaya7-12% Pb, 28-40% 2rr.N 25’42 E 3Y3T

N3S’ 33’ E40’ 04’

N 38’35’ E 39’31’

N S4!S E 38”3S

N 3&23’ E 29”4V

N3V 36’ E3W15S

N 40’01’ E 40’03’

N 3W 14’ E 2S”23

Lead,ztnc

Copper

Chrcfmte

copper

Chrorr4fe

2

2

2

2

2

2

2

22

Pastproducer UndeQmund Unkmnvn

Paal producer Undergroundunknown

Pastprcducar Unknown Unknown

Past pmducar UndergroundUnknown

OfdWorklr!gscaved.

ProducedInthe 19S4’1,

Oldworklrrgacsmd.

Pastproducer Unknowr

Pastpmducw Unkrrowt

Paat pmducar Surfaoa

Pa81producer Surfac4

Paat producer Surfac4

Pastproducer Swlace

unknown PmducadInthe 1950’sftomtw atlaa

PmducadInthe 195VS.

s

s

140 Agamcagam Copper

fmn

OldWcildngaacattaredInam.

141 Slzrnfsan
Taat@pa
KlzIlkaya

Unknown Om In dlmttedlkaaovwln byIlmaatone,
Snmllacala tinhg C4Taatapebawean 1268-1970.
APPIWX.30H @ ~% Fe IWIICVIC12,210kfmmdn.
Klztlktryaama maarvaa 110R @ 64.39% Fe (1977),

s

s

142 Cepter N 3W 28’ E 35’ 34’ copper 2

2

ConekJarablepffefoundInarea.

143 Copter
Kamkaya
Ka$iya
OagYolu
Maraallk
TopTepa

N 3S’ 20’ E 38”32’ Iron,
copper

Ftw hematitedepoatfa.
Otdnine woddngaand slagInarea.

s

s

144 Erbas N 3S’ 88’ E 4LY11’ Cfwornlte

N 3S’ 52’ E 40”16’ Chmmtte

2 Qenaral PaaI producer Unknown unknown
Unknown

15,17 General Paat pmducar Undefgmund Unknown

DlmovaradIn 1954. Rae:500kt,

145 KopdagWaat Small, lrWrmtnantProductIonby 1-2 manofwailoh.
ConalataC425acaittti depoalfaover 14.kmtrund,
Ras S98kt@ 2S-48%Cr203 (1981).

140 Balkaya

147 Ekek

148 Ptfglr

149 Sernemk

N 4LT4d E 42”10’ Lt@te

N 40’39 E 42”32’ cop~r

N 40”217 E 42”04’ copper

N 40’ Z& E 40’45’ Coppar

2 Ganeml Paat pmducar Unknown unknown Raw 10MI @ 5rmodoWCaltkg.
1955countymaarvea 14.lMf.

T

T

T

T

2 Caneml Paat pmducar Surface unknown
Undargmund

2 Ganeml Past producer Sutiaca Unkhcwn
Underground

2 Qaneml Paat prcducar Undergmuhd Unknmvn

Wortrlngscormlctof40m openptfand
Wnnal.

Numamuaahaila and PINInarea,

Mucholdcavedworklngaof Camoesaage.
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APPENDIXE PASTPRODUCINGMINERAlPROPSRTfESIN TURKEY ,
COMMENTSMAP NAME

KEY (2)
(1)

COORDINATES
LAT. LONQ.

N 3Q!6T E 31”4V

N3Y5S’ E30’SS’

N39’5S’ EM5S

COMMODfTY(fES) OATA
SOURCES
P)

2

2

2

2

2

2

2

2

2,17

2

2

2 .
.. ,

2,17

2

2,15

2

2

2

2,17

2,1?,22

MTA
RSLIANCE
(4)

Oarmral

Oanarak

~

~1

Conoml

Oaneral

Ganeml

Ganoml

General

General

Oaneral

Germml

Canaml

Caneml

Oeneral

Oarzeral

Caneral

STATUS MINE

-.

U 150 Behliyar

U 151,Bmornn
/

U 162 Baeomn

U 153 Bew-ran

U 154 Oagkuptu

Chtvmlfb

Mbgnaatto

Peat producer Unkrnwn Unkncwn

Unkrwm!

PmducadIn the 195Cre.
1955 canty raawvaa 500kk@ 3444% Cr203.

M depoaiieofundeterrnfnadtonnagee 4648%
MgO. Prcducad2S0tonsbetween1954-51.

Peafmduca Lklknown

Pm2ucd In the 1950$,
19S5countyra8erve85COki@ 3444% Cr203

N39’5S E30’5S’ Maemcheum

Chrornlte

Peal pmfwcor SUfraca

Pact mrducef Unknwn

Oormaetlc

N 39W E 31T41* PmUucadIn the t950’e at tw ●ilaa,
t955 countyraeerwa 500ki ~ 3444% Cr203

U 155 Oagkuptu-CellnrrmzerN 39’59’ E 3W 41’ Chmmlfe Peal producer Unknown PmducadInthe 19547s.
19ss countymearvaa5cOkf@ 344% cr203

u

u

u

1SS Eektaehlr N 39”46’ E 30’32

N39’54Y E3rY 53’

N 3W4~ E31Y 53’

N 3~52 E LW49

N 3W 52’ E ‘3W49

N 3W 4V E 31”4U

N W41’ E W47’

N 3W5T E 3&04’

N 3W SS’ E 31.40

N 39” 3S E 31.23’

N 41YOY E 3W4T

NS 55’ E 30’E4’

N3W 56’ E 30” 50’

N 39’ 52’ E 31” 30’

Chmmlte Pest producer Unknown Pmducadinthe 19S0’8,
1955 CcurztymaarvaaSOokl@ 3444% cr203,

$5? mazrgor

133 Ookobcglu

Mearacheum

Meamchaum

Pa8tpmducar surface

Pastpmduoar Surface

Oomaatlc

Oomaatlc

Pmduoflonfmmonecite.

Prcduoklorlfromme SIfaa
Ram 50kt (19S2).

Past Pmduc.sr Unknovmu

u

159 Qunduzlar Maonealto, Eightemalldepoalfa,
Pmducact2,150mrla belwaan1949-51.

W Gunduzler Chrom!fe Poetproducer Unkrwm Unknown Prcduoadtnthe lS5Ue at ebrsitaa.
19ss countyreaaivaa5ookf@ 344% C1203.

u

u

u

181 Hafllcglen Paotomduoer Unknown ProducadInthe 1950’9.
1S55countyraewvaa 500kf@ 3444% C1203,

102 In’mhlr-l(emloket Past @war Surface PmduotbnfromOtOMdfea.
Rea:40SM (19S2).

103 Kembeylr Peet pmduwr Unkmwn

Peet producer Unknown

Unknown

Unknown

ProduoadIn the 1950’e.
19ss countymaarvaaSookl@ 3444% cr203,

u 164 Kavak Chmrnkte ProducedIn the 1950’8.
19sscountymaervaa5ookr@ 3444% cr203.

u

u

u

u

185 Klzllceoran

1SS Lacln

Mangenaee

Chrornite

Peatprcducar unknown

Peet producer Unknown

Unknown

Unknown

Pmduoed1440 tonsbetween1945.19S0

ProducedInthe 1950’e.
19SScounlymeerveaKkOkl@ 3444% Cr203.

167 Ma@

1S3 Margl
Sepafcl

169 Mlhellcclk

Paatproducer Unkncwn

Paatpmducar Surtaoa

Pa8tproducer Surfac?

Unknown

Oomaatlc

Oorlwatlc

OpamtedIn 19S5.

Ganoml

Ganeml

Pmducflcnfromawen aitaa.
Rex S&3kt(19S2).

Pmduotlc+rfmmftveeitaz In 1986;pmducadfortotal martmta,
Rex lMf (1907),

u Aabaatoa
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APPENOIX & PAST PROIJUCINQ MINERAL Properties IN lURKW ,
COMMENTSw NAME

R)! -
(1)

COORDINATES COMMOOIW(lES)
IN. LON9.

OATA DATA
SOURCES RELIANCE
(W

STATUS MINE
TYPE

Peat produoer Unknown

Pa8t producer Unkrwn

Paat PIWucar Unknown

Past pmdumr Unknowt

Peat plodlmer surface

Paotpmduoer Unknown

MARKE78

Unknrnm

(4)

General

f3eneml

13arraral

Ganeml

canard

Ganen31

General

General

u Iro Omarkoy

U WI Sezek

I

U 172 Sermztcl

N 39”W E 31”W Megnaeile

N 39”4& E 31’ W Chrotie

2

2,15

2

2

2,17

2.4.17

2

2

2

2

2

2

2

2

2

2

2

2

2

Pmducert59 tonsIn 1945.

ProducedInthe 1951Ys.
1955countyreeervee500id@ 3444% Cr203.

M depoalteaggmgetlng2-5 kdona@ 40.72% M@.
15 tonsproduoadIn 1947.

PmduoedInthe 1951Y8at IWOshea.
1955 countyreaalvea 3ookt@ 3444% cr203.

Pmducttonfmmeightdtee.
Rex 5S.SSMI(1982).

Produced1044 Ions between1951-f952.
ProducedIn 1973.
Res 17kt@ 35% Mn (1984).

Otddta.

EightotdtunnelswodmdIn Genoeeettrwe.

Otdwoddngaend dump a$eaylng4. 17%
Pb W@2.77% CU.

Fkvedrtftaand IncJlnadaheftadetected.
Wodredbythe Genwee and beforuWW1.

AbandonedmtrmIn gebbro.

EvidenceO!otdworklngt.

A18ayylelda0.74% Pb, 4.92% ZIZ,3.S9%
Cu, 4.13 oz Ag and0.034 oz Au.

40@cm thkk vein inandaelte.
Oldvmrklngspresent.
AZSnyIs 37.61% Pb, 23.2% Zrl, 1.16%CU

FouroldtunnelsInandeetta.

N 39” 5S E Sty W Magneette Unknown

Unknrwn

Oomaetlc

Unknown

U 173 Sepmtei-Ta@e

U 174 SWuteuk

v 175 Sumnluzlar

N’ 39”56’ E 30’ ~ Chmrnlte

N 39” M’ E WY59 Meerechrzum

N 3S’ $7’ E 3S’ 5C7 Mangwmae

w 17e Agll

w 177 Boynuyoku

w 178 Ouroglu

N40. SV E 3&5# Copper

N 40’47’ E W 51’ Iron

N 40”65’ E 30’31’ Copper,lead,
Zlno

Pantproducer

Past produoer

Undargmund Unknmvn

Undewmund Unknown

UndergroundUnknown

W 179 E$akl N 40.54’ E 3S’ 57’ Copper,lead,
Z!I’!4

Geneml

caned

Pact groduoer UndergroundUnknown

w 180 GecilArece

W 181 Getaverd

W 182 Gtrlak

N 4tY 46 E W 3? Copper

N 40” 57’ E 35’43’ Iron

Past producer

Past poduoer

Peat produoer

Ur@arWOUndUnkncwn

surface Unknown

UndergroundUnknowN 40” SLY E 3W 4V Lead,ztnc,
-w

.. , General

Geneml

Geneml

Ganenrl

Canetal

Genetnl

Ganeml

N 40. 5~ E 3& 44’ Copper,lead.
Zinc

UndeIgmund UnknwnW 103 Gurnu81ukMaset Past pmducor

W 1S4 Inkoy

W 185 Iamll

W 186 Kan

N 40’ 6S’ E 3S’ 51’ COPPW,lead,
Zlno

Past producar Undmmund Unkncwn

Pantproducer Undergro+rndUnknown

Past pmducor UndergroundUnkmwn

N 40.55’ E 3S’ 54’ Coppar WorkedpfiortoWW1.
Ten fmtentleldepath In ame.

Cavedwotklngeendslagptleevlalble.
Aesayokom 0.25% Pb, 5.01% Zn, 1.46%

Cu and25.75% Fe.

Oapoaltaworkedby the Ganoaae.
All sha71aand drtfhfilledwithwater.

N 40’ S9’ E 3W 61’ Copper,zinc

W N)7 Kambortr
Cocandere
PeltA
Glrtak

N 40”62’ E 3S’ 04’ Copper Pa8t producer UndergroundUnknown

W 144 Karegol N 40’54’ E 39’ CrV Lead,zlno,
copper

Paat producer Undergrwnd Unknown MuitlptevelnaworkedIn 1900a.
Amay 11.01% Pb, 25.9% fi, 3.85% Cu

5.0Soz Ag, end 0.03Soz Au.
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COMMENTS

Nurnarouaoldwcrtrlngs.

Evtdancaofotd#oMnoz.

Opamtadbytha RuaoiansIn t6SS.
WoIWngcunabtC43mIrdkrtadshatt,2Sm
tunnal.

Otdwcfttlngampcfted.

Fbal om lrlghInoopparfromoldwcrklnga.

EvkkancaOfoldw0rkln08.

20cm hydmtharmalv@lnIn ●daaite.
Wc+klngsccnolstokopanpit,30mIunnal,
and 3KIInollnadohaft.

Twodapoal19raportadIn mldaalte.
WcrklngsCCIMlatct 4 lunnah & adlts.

COORDINATES COMMODIW(tES) OATA
LAT. LONQ. SOURCES

P)

N 40” W E 3V 12’ COPPW,taad, 2
zinc

N 41” W E 20” W Iron 2

N 4W 53’ E 3S’ 34’ COPPW,bad, 2
zlno

DATA
RELIANCE
(4)

STATUS MINE MAR-

Pact producar UndorgmundUnknown

Pa8t produoar Surfaca Unknown

Past pmducar Undargmund Llnkncwn

Past pmdumr Unknown Unkncwn

Past producar UndarDmundUnknown

Past pluzucar Sutfaoa Unknown

Past pmducar Surmca Unknown
Underground

Paat pmducar UndaWOUnd Unknown

Paat pmducw Undargmund Unknown

Paat prcduoar Unknown Unkncwn

Pa81producer UndergroundUnknown

Past producar Suflti Unknown

Past pmdrmer UXround Unknwm

Past producar UndargrcundUnknown

Pa$t pmduwr Underwound unknown

Paat pmxlucar UndargrcundUnknown

Past produwr Sur7aoa Unknmvn

Paat producer UndaIUIWnd Unkrmwr

Paat producar UndergroundUnknown

Past pmduwr Swtaca Unknmvn

W 189 Kamkaya

W 1S0 ,j(aravaolk
t

W 191 Kaatada

Ganaral

Ganaml

Garmral

f3anatal

W t92 I(ayabaal N 40’ W E 3S’ W Coppar,land,
Zlno

2

W 193 Kolata

W t94 Klmn

W 195 Klrkak

N 41Y5# E *63’ COfJpCI

N 4t” OU E 3W49’ Iron

2

2

2N 40’ 5U E 3S’ 34’ CCPPW,Iaad,
Zlrw

Ganeml

Canard

Ganalal

Can*ml

Ganaml

, Ganeml

QOneml

W 19S KIzllelmaOrucLwy

W 197 KlzktalnM

N 4W 28 E 37 SS Laad, ZktlC,
Owwr

N 4V 28’ E 37 S& COPPW,had,
Zhlo

2

2 Oavelopd bafomVM1l.
Incllnadshallccmtmctadto mkra40cm vain.

N 4V 4U E 3S”14’ COPPWW tSS KoNkiepa

W 199 Lahano8

2

2,15

Abandcnadrnlnampwtadal thh Iocdlcn.

M group d muttlpkadapoans.
OldWorkingsvblbla.

Evldencaof oldwctirlnga.

Thrw om P@ In anddta.
Slag In araa upto4W,~ tons.

OlwamlnaladocpfmrIn rhyotltdandaalta.
Aa9ay0483.4% P3, 1.02% Zn, 16.s2%cu.

Rarnalnaotaavarttunnals.
Slagasmya 2.17% Pb and0.3S%Cu.

mma dapoasamandaalm
Oidwcrklngaandslagdunqmvlalbla,

workad pltcrtoWwl.

AtlMlngs cavad.

Allworklngaoavad,
Fourm!naaInarea.

Oldaxplomtlonwtkings.

N 40’55’ E 3W 4!Y COPP4LIaad,
zinc,gckd,
REO

W 200 Madandam

W 201 OammnKlmn

W 202 Sadl

N 41Y44’ E 3S’4S Iron 2

2N 41YST E 3&44’ COPPU

N 41” 02’ E 3WOU LWCI,ZRIC,
cwr

2

W 203 Sarpkaya N 4W S3’ E 3$ 2T Cop@r, Iaad 2 Ganaral

Canaml

Qaneml

Ganaml

N4rYS2’ E 3WS4’ COPPWW 204 Seku 2

W 20S Scgutlandiyayla

W 200 Tahlall

W 207 Yivdlnclk

N 41”02 E 39’00 Iron 2

2N 40’47’ E SW 3t” COPPW,bad,
Zkic

N 4V 40 E 3S’ 3U COPPW,Iaad,
zinc

2

X 20S Aylball N40’3S’ E 3S’ 51’ Inm 2 Qanaml
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APPENDIX E PAST PRODUCING MINERAl PROPERTtE8 IN TURKEY

COMMENTSMAP NAME
(2)

(1) . .

COORDINATES COMMODITY(IES) DATA OATA
RELIANCE
(4)

caned

STATUS MINE MARKETS
TYPE

Past pmrhrcer surface Untrnwn

Past producer UndergroundUnknown

Past producer Und~mund Unknown

Pa8t pmducef surface Unknowr

Past fzmduwr UndergroundUnlmovin

Past producw Unknowr Unknown

Pact producer UndergroundUnknown

Pfrstproducer UndergroundUnknown

Peat producer UndergroundUnkncwn

Past producer surface Unknown

Past producer UndergroundUnknowI

Past producer UndergroundUnknown

Po$tproducer Undqmund Unkncwn

Pa8t pfcducer Unde~mund Unknown

Past producer l.l~mund Unkrmwn

Peat ptcducar Und~round Unknown

P.estproducer Sutfew Unknown

Pest producer UndergroundUnknown

Peat producer UndergroundUnknown

PeaI producer UndergroundUnknown

Past prcducer Unknovm Unkrwum

tAT. LONO.
(s)

OtdworklngaandfloatfoundInama

Wortrlrrwcon81$tof 5 tunnehandseveral
aheft8.

OfdWorklngavblble.

Otdwc+trlngeandoutcmpefoundIneme.

Exlrrrmbreworkingevtelble.

Om In Ieneeaeseoclatedwlfhquarlz,
tlrneetorm,andendeafle.

Rermlnl~ reaerveerunto200,000 tons
Wrfftcoreand@7E0tonstowgmdeera.

OepoattoccureInandealtecuttinggrzmita.
Worklngec=mslatc+4 $hafb and4 tunnels.
Atlvvorklngsam caved.

Ofdworklngaall caved

Ftvetunnebam caved.

CM fremetttewotftlng$foundIn area,

Ore Inchalkand.endeelfa.
Someworkingsacwealbla.

Old mhe In gnelw or andeeite.
Worktrzgscwar 200m x 300rn.

Minedurnpaconfeln10,000cum mefeiial.
Waterfmmcavedtunnebhl In Cu.

Slx funnelsdtfvenInthepestIn andeaife.

OtdWc+klngsVllrlbte.

-aey of2.08% Pb, f .17% 2n, 2.18% Cu.

Oldrnegneflb-hernefifeworklngm

Exlenstveworfrlngsvlalble.Inaccamlbla.

Oevefopedby r3enoaeeandrwpaned
priortoWwl.

Aa$w h 14.0S%Pb, 19.22%2n, 0.91% CU
6.69 oz.~, 0.03 oz Au.

mme tunnelsam caved.

ProducedIntha 195(Y1tmmhvoatfas.
1955 countyrezarvee254Mt.

X 209 Beytarta81 N 40”32’ E 3& 51’ Imn 2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

X 2f OCeyir Cukur

/
X 211 Oendl

N 4rY4U E 39’ OS Copper

N40’4W E W54’ Cofrfmr

N, 40’ 3U E 3# 5f’ Iron

N 40’5Y E 2$0S C-

N 41Y2T E 39’29 Lead,allvar

Ceneral

Canard

General

Cenerel

Ceneral

Cenerel

r3anernl

Oeneml

Geneml

Denerel

Genaral

X 212 Cemlclkkaya

x 213 Oeregozu

X 214 Hazlne/KlrlkPavll

N41Y13 E33’36 CopperX 215 Itha

X 216 Kamcukur

X 217 KlzllAta

X 218 KlzllKaya

X 219 KUNMaden

N 40’4U E 3V fo’ COW

N 40’4T E 3# 03 Copper

N 40’51’ E 3Y 03’ Copper,lead,
Zinc

N 4Cf27 E 39’21’ CopperX 220 Llvlne

N 4cYfl’ E 40” 2T CopperX 221 fdadan ...

X 222 fhden Klmnl

X 223 Madenhanlar

X 224 Nlkola

N 40”47’ E 39”52’ Copper

N 4Wfl” E 40’2L3 Cm

N 40’49 E 3W S4’ Copper,lead,
zinc

Oenerel

Ceneml

Cenerel

N4fY5T E S5S Imrr

N 40’4S E 3Y 03 COppar

N 40” SU E 38’55’ Lead,ZblC,
copper,.Ilver

X 225 Seku

X 220 Tasllce

X 227 Temkll

X 22.2 TonanMadan

Y 229 Gokdem

N 40’40 E 3W 21’ Copper

N 3rY52’ E 3W 12’ Chrornlte

Geneml

General
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APPENDIX & PMT PROC3UCINQMINERAL PROPERTIES IN TURKEY

MAP NAME COORDINATES COMMODITY(IES) DATA
(2) .- LAT. LONQ.

(1)
SOURCES
(s)

DATA
RELl#J4CE
(4)

STATUS MINE
TYPE

Past pmducor Unkrmw

Past producer Unknown

Past producar Unknown

Pantpmducw Sutima

Pa8t pmducar Unknown

Past pmducar Unknoim

MARKETS

Unknown

Unknown

unknown

Unkncwn

unknown

COMMENTS

Y 2WI Cuwnl: N 3&20’ E 3WCNY Chmmita

N 3&2tY E 31YO0’ Chmmite

N 2# 18’ E 33’47 Chrornllo

2

2

2

22

2

2

22

2

2,15

2

22

2

Pmdoc4dInthe 1854’9fromtwcsitaa.
19SScountymamma 250td.

Pmducadintha 19W’Sfmmtwc sites.
196Swunty maetvea250kt.

ProducedIntha 19SCfS.
19s5 countymaervaa2501d.

SedlnwntarydepcaltWith0,lMI @ 32.3% Fe.

Y 231 ,Kucukger
I

Gm4ral

tzwmral

G8mml

Garmml

r34rmral

Cumral

QI

Y 232 Kuyuluk

Y 233 Payas
Ickendarun

Y 234 SWukctuk

N 3S’3T E21Y12 Imn

E 21YOUN S20’ Pmduoadh the 1950c torn threecitet
1965 oountymawvoa250kL

Pmduo4dInthe 1950’s.
1955 countymaarvaa250kt.

Y 235 Yaolkoy N2&lU E 3W 47’

Z 238 Buyuka@l

Z 237 Caglallk

z 23s Ical
Maraln

Z 239 Karalaell

Z 240 Mellao

Z 241 OrMkonua

N 2S’ 11’

N 3S”11’

N 3V4S’

E 33”39

E 33’4rY

E 34”3&

ml

Imn

Chmmih

Paat pmduow Undwgmund Unknmvn

Peat pmduoar Sulfacm Unknown

Past pmduoer Unknown Unknown

Pastproducer Unknown Unknown

Pe8t pfOdUCef UndergroundUnknown

Paat pmducar Unda~rcund Unknown

1977 mamma Indlcae 2.4MI ore,

OtdwofklngIn Ilrnaatonaaasaylng48% Fa.

1955 cwn!y maarvaanm.

N 3&08’

N S04’

N WO!Y

E 32’59’

E 32”4Z

E 32’4T

1955ooun(ymawvaa 50-80kt.

Ora raplawnant In Ilrnoatone,

Ora inachlstandmarble.
Om 000WOM TYPO1 (28% Zn, 22% PS)
and ?ypa2 (2% Zn and20% Pb).

Prod.ceawd In 1W3, om Gxhau$led,

19S5countymaaivaa 50.00ki.

Ros 5Mt.

FamuglncuasanddapcaltwcrlmdIn 1951.

Raw 18.2Mt@ 2784 CWkg,
1955 countyrmervaa 17.2Mt,

Pm2ucad32ktbatwaan1952.1956.
Raportadto ba of Iwt gradq wdlmentaryodgln.

Opanpttaas$aylng3.3-8,2%Cu.
OepOaltInMclilad erupttvomoka.

Ovartalrrby 3m of$holeandsandstona.
Roa:8Mt @ 32.S%Mn.
Pmductlon195b1958, ofaboul10,000tons,
SoldIocaltyto battarymanufacturers.

Oapcattct aadhnantaryodgln.

Chmrnlto

Iron

Lead,zinc,
oopper,SIlwr

Gbnaml

Ganeml

Genaral

-.

Canerd

Cumml

Carmml

Canaml

Z 242 OsrnanFye

AA 243 Ymtkkaya

AA 244 Yanlaamvaal

SS 24S Agacll

N 31Y20’

N 3W2tY

N 3S’ 04’

N 41”1S’

E 3SOW

E 31”05’

E 31”23’

E 21Y62’

Chmrnlte

Ugnsc

Imn

Lt#Vtb

2

2

2

2

Past pmduoar Unknown

Paat pmducar Unknown

Paat pruducer Sutf8ca

Past pmducar Unknwn

Past producer Unknown

Past producer Surraca

Paat pmduoar Surlao4

Past producer Surfaoa

Unknown

unknown

Unkncw!

Unknwn

Unknown

Unknown

Oomaatlc

Unknown

BE 246 Akvlran N 41”11’ E 28’ 2U Manganeae 2 canard

BE 247 Camllmanl N 4& 6Y E 29’05’ Copper

N 4t” 25’ E 28’11’ Manganoao

N 41” 2T E 2S’2U Mangmmw

2 Ganaml

SS 24S Iatmnca 2

BE 249 Podlrna 2 Correml
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WPENDIX B: PAST PRODUCING MINERAL PROPERTIES IN TURKEY

STATUS MINE
TYPE

Paz.tpmduw Unknown

Past producer Untmotm

Past pmduoer unknown

Past producer Surface

Pastproducer Unknown

WmEfS

Unknown

Unknown

,
COMMENTSMAP NAME COORDINATES COMMODllY(tES)

KEY (2) - LAT. LONG.
(1)

DATA OATA
SOURCES RELW4CE
(3) (4)

66 230 RumellK.9Vak

cc 2s1 ;Ceema
/

CC 262 Clnllkeya

CC 2S3 CtvaMadenl

cc 254 Gum

CC 2SS KaraRels

CC 2S0 ktarabumnIzmtr

CC 2S7 Kufa

CC 252 Lubbayayla

CC 2S9 Sand

CC 280 Torball

00 261 Kaglzrmn

EE 262 Oevrakanl

EE 263 Klzllklze

EE 2S4 Kura

EE 265 Mahallesl

EE 23S Sayhasben

EE 267 Tefennlkoy

FF 2$S Celaldagl
Yahyall

FF 269 Kale

FF 270 Kalekoy

N 41”11’ E 29”04’ Copper,gold 2

2

2

2

2

2.~S.17

Is

2

2

2

2,17,22

2,17

2

2

2

2

ls,t7

2

17

2

15

Velrmva~ lmm l-3rn Ihkk. to 75m length.
WorkedparlodloallyalncaByzarrrlnatimes

Produced263 tonsIn 1949.

Tw veinayltema Ingnalmae and achtats.

N3W1W E2S’ 19’

N 3S’0S E 2S’04’

N. 3&3& E 21Y2?

Manganeee

AMrrxmy

Ganerel

Qerreral

Ceneml

Qeneral

General

Gerraml

Ganeral

Genaml

Qermrm

Oanerel
.

-neral

G8neral

Gerr$ral

General

Qerralal

ProducedIntarnmtmttyUnttlW5S.
Oreas dteserrrlnattonaloquartztteandschist,

Abandonedmtrremporled.

Minereportedto be pmduotngInthe 1950e.
R* SOkt@0.3% 14E(1SS7),

Smatlpmduoeruntil1977whenrnwrerdied.

Abandonedtine r8ported.

OrdWrtrlngareported.

ProduoedIn 1S4S-1949..

Herrnttte6 Ilmonltein Mnaatorra.
Exptorattonpttevblblw ore mtrredbetween1957-S3.
Rea:2.lMrrr4@ 4S.8% Fa (1ss2),

OperatedIn 19S0s ae a State Enterprise.
Res Whft .

TwoalteaproducedInthe 19S0’e,
195Scountyraaarves5Skl.

ProducedInthe 195rYa.
1955countyraaervee5Ski.

OeWZltIndlebaae.
MineworkedIn MiddleAgaa.
130,000cu. m pli redna, dumpeeat.
to oontakrl-2.SMnX@ 2-S.S%Cu.

Om Inschlste,otdWodrlngsIndlcetad,

Rw 75kt ~ 0.4% HO(1S6S).

PmduoadIn the lSWYS.
1S35countyreaarveeSSkt.

Rae: 10M@ 15-20%n.
Oetafrom197Sreperk.

Pmduoedbahvaan1951-SS.

N 3&03’ E 2WO0’

N 3S’ 29’ E 2S’ 25’

Areerrto,gold

Mamury

Unknovm

Past producer UndergroundUnknown

N 3&3T E 2S’29

N 3&04’ E 2TS9’

N3W 13’ E2T59

N 31Y1S’ E 27’ 04’

N 2iYM’ E 2T2U

Mercury

Arsenk, QOM

Lead,zIno

Anttmony

Irwt

Past producer Surfaoa

Past producer Unknowr

Past produoer Unknown

Pact producer Unknown

Peet producer Surfac4

Pasl pmduoar Surface

Past producer Unknc+m

Unkrmwr

Unknown

Unknown

Unknown

MzWatlc

Unknown

N 3V29 E 4V IS’ San

N41”34 E3YS3’ Chmrnlte

ChmmlteN 41’2U E 3Y 55’ Pa81producer Unknown

Pastprmiucer Surfaoe

Past producer Unknown

Past p#ducar Unknwmn

Feet pmduoer Unknrnwr

Pastprcduoer unknown

Paat pmducar Unkrrowr

N 41” 48’ E 3Y43’ Copper Unknown

N 41”4U E 34’33

N 41”22’ E 3T4T

Copper

Meroury Unkrtcwn

Unkrwm

Unknown

Unknown

N 41’2W E 3Y2S’ Chrordle

N 3JY1O’ E 3S’ 35’ n-w

N WOW E 3~34

N2WO@ E3V 13’

Lead

Leed,Zlno

Ganaral

General Poetproducer urrde~rouml Unknown
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APPENDIX E PAST PRODUCINQ MINERAL Properties IN TURKEY

MAP NAME
(2) .

(1)

COORDINATES COMMODllY(lE13)
IAT. LONO.

N 3WOT E 3S’22 Iron

OATA OATA
SOURCES RELIANCE
(s)

STATUS MINE
TYPE

Past producer Suriem

Pad producer Unknown

Past produwr Sutface

Past producer Unknmvn

Paat producer Surface

MARKE7S

(4)

Canard

Gcrmml

General

GenOral

General

General

Genaml

General

Deneml

General

Genaml

General
‘.

Geneml

General

FF 271 Kemdem+M 2,17

2,17

22

2

22

2

2

2

2,1?

2

2

2

2

2

1s

2

2

2

2

2

Siteconakk otw depoetk, oneworked.
Pmductton19S2+.
Rex S.4Mrrd@ 54.46% Fe (1SS2),

worked fmm 1950-19s5.
RW 1.SMn!4@ 40.S2% Fe (19S1).

Om In IlmeetoneeeaeyeS2%Fe.
Om rrinedIn 1971Y9.

W aiteeproducingIn 195S.

ore bodymined1WE1970, pmduclng219more,

Abandoned.Ik withtumece.
Om al achiet-gmnltecontact.

OParatadin 19W0 M a SW Errtarpiha.

ProducedIn 1SS4.

OperatedIn 19SrYa●a ● State Enkqntse.
R- 20MI (1SS2).

Oldhemetltewo~lnga Inmzdeclto.

Om betweensandstoneandMneetone.
CM b oolltk hernetlte3442% F..
Reeerveeetimeteevary up10SS.9Mint.
CM Ihlckneeavarleefmm 1O-2SM,length2km.

Con81eteotSveamee.
ON In smellmemea ordtmemlnated.
Hootmck Ilmaetone.
ACOCY8yield4S.SS-48.91%Pb. 4.9S.S.S9

% Zn. 2.21% CU.4.2S.4.SOti ~.
Res lS4)klgekne, 300kl aphekrtte.

Evidenceof hemetltefloatInWOO.

14wnaltteclegcwere 200 sq. km

Prc4ucedInthe 19S0’a.
CountyMOervealSOkl@ 32-S3%Cr203,

ProducedSSStons01lowgmdecm bahvaenIWW3,
Reeerveeeat. at 1000-1S00tons.

Pmducd 4000 ton9betwen 1S47-19S1.
Om in merbte.

ProducedS23Stons0! kvr gmdeom In 194S.49.

Producedlootona 04Imvgmdeore In 1S4S.

FF 272 Kcwll ‘ N 3&11’ E 3S11’ Imn Unknown

UnknownFF 273 Tasln N. 3S’ S1’ Imn

FF 274 Toklar

FF 27S Uzunplnar

r3G 27S Dernirkoy

N 3W2S

N 3S”44’

N 41”49’

E 3S’ 01’

E W24

E 274$

Chmrnlte

ml

Iron

Unknown

Paat pmduwr UndergroundUnkntwn

HH 277 Haclbektaa

HH 278 Hlrfanll

HH 279 Ter)aaldatlk

N 3S’S7’

N 39”17’

N W03

Sail

Iron

son

Paat producer Sutfece

Peat producer Unknown

Peat producer surface

Pad producersurface

Paat producer Sutiece

Dcmeetk

Unknown

Oomeatlo

Unknown

Unkncwn

Unknown

Unknwn

Unknown

Unknwn

II 2S0 Babekcy

II 28t Camdag

N 41”017

N 4V 57

E W07’

E 3W4rY

trcn

II 282 Knmeu
CohenYatak
Akres
Kabekk Oemel
Keetaneplnar

N 40’59 E 30’49 Copper,lead,
zinc

Pest producer Unknown

II 2S3 Sunguttu

II 2S4 YaztlkPlnar

JJ 2SS Mwcuhur

KK 2SS Alaberda-Kergllll

N 41”OV E 2WS2

N 41” 02’ E 20’21Y

N 37 IS E 31”S1’

N 3W3S E2V1S’

Imn

Iron

Pest producer Surface

Peat producer Surface

Past prwwcer surface

PazJtpmducar Unkncwn

PM producer Unknowt

Paat producer Unknown

Past producer Unknwn

Pastproducer Unknown

Geneml

General

General

Gencml

General

N 3W 27’ E2W 04’KK 2S7 Avclkr Mmganeee Unkncwn

Unknown

Unknown

KK 2SS AvcllarII N 3Y2T E 2S 04’ Manganeea

KK 2S9 Aydinlar

KK 2S0 AydlnlarII

Mmrgmmaa

Manganeeo

52

,



., 9

.,
,1

APPENDIX B: PAST PRODUCINQ MINERAL PROPER71ESIN TURKEY i
COMMENTSMAP NAME COORDINATES COMMODIN(IES)

KEY (2) IAT, LONQ.
(1)

. .

Kt( 291 Buyuksaka N 3Y 23’ E 3W OS Magnaathz

KK 292 ,Cobanlar-Klaln N 39’28’ E 29’07 Manganaw
/

KK 293 Degardl ‘ N 3W2& E 2S’ 00’ Chromlte

DATA OATA STATUS MINE MNMETS

Unkrwwl

Unknown

Unkncwn

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unkrrowz

SOURGE8 RELIANCE lYPE
(3)

2,1?

2

2

2

2,17

2

2

2

2

2

2

2

2

2

15

2,4

2

2

17,22

2

2

(4)

Peat producer Unknown Rex 6.9MI @ 43.47% MOO(1978).
Pmducad00 IonsMwaan 194547.

PmduoadlBOOtoimC4Iowgmdam 1940-49.
Rex 100-300 Iom @ 20% Mn.

Producad1900-19M78.
Cwnty maervaaV30kl@ 3243% Cf203.

Rax 2MI @ 5200 COUkg.
1955 countyranarvaa1S1.SMt.

PmduoadInma 19Wa.
RW 9E.7kl@ 48-M% CG!03 (1934),

PmducadInthe !950%.
Cwnly maawa tsoki @ 32-33%cr203.

Produced100IoM d Iowgrarh om In 1945-N.

PmducadInthe 193&s.
Countymaervaa130M@ 32-53% C1203.

PmduoadInthe 19SY8.
Countymaefwa 130kl@ 32-53% cr203.

ProducedInthe 1950$.
countymaeNaa Wokl @ 32-53% cr203.

PmduotionfmmZhmasital.

Prcducad150 tonsof IcwgmdeoreIn 1S45.

PmducadlSOtons01SO%Mn In 1950.

Produced295 tonsC4Ic+vgradeora In 1945.

Otadlmandorm10Wnzby 500mby lm,

Qanbral

Qanaral

Qaneml

canard

canard

Past producer Unknown

Pan!pmduoar Unknown

KK 294 Caglnnhez N 3V 2S’ E 2V 14; Llgnlte

Chmrnlte

Past pmduoar Unknown

Past produoar UnkrrrntmKK 29S OarEan! N 39”W
Karakaya

KK 2SS Oavakeyad N 3W 3S

E 29”21’

E 2$ lU Past produoar Unknown

KK 297 Oumrak N 3# 35’

KK 2SS Oumrak N 39’ 3S

E 2s’ 0s

E 2W 05’

Manganaae

Chrorrita

Pasl pmducar UnkM

Past producer UnknowGeneral

Canaml

Qanaral

Qanaml

Ganarul
‘.

Ganaml

Ganarul

Oenoml

General

Ganaral

KK 2SS Elmaagaol-Sozbalen N 3!Y42’ E 29’20 Past producar Unknown

KK 300 Ezen N 39’ 3tY E 2V 10’ Past pmducar Unknown

Past produea Unknown

Past producer Unkno%m

Pa8t producar Unknown

Past pmducar Unknown

Past pmduoar Unkncwm

KK 301 Goynuk N 3V 01’

KK 302 f3uzalyuil N 3s29

KK 303 IlyOS\l N 33’41’

KK 304 Kemegac-AkplnarozuN 39”33’

KK 305 Karakoca N 3V 1S

E2V3S

E 29”33’

E 2W 2S

E 2S’ 2@

E 2S’ 6S

Aabaztoa

Manganaea

Mangana8a

Manganasa

Lend,zlne
c-r

Manganaaa

Unkno+m

Unknow

Unknown

KK 305 Kayl N 3Y 21’ E 29’25” Past producer Unknmvn Unknown

Unknown

Unknown

Unknown

Unknown

Produoad1250biw batwaan194749.
Om Inoldnwble.
PmrhmadIn 1973.

Pmduead2001W18h-i1952.

ProducadInma 1930’s.
Countymaarvas140kt@ 32-33% Cr203.

RaaaNez fmm2 sites 4.lMl @ 45.S5% Fe (19S4).
Swan pitsIntamnlttantiypmuucdd.

Pmduotlonfromfoursltas.

Pmduoad200 tom In 1946.

KK 307 Klrkkavak N 39’20’

KK 30S KlslademMl N 3V 36’

E 2S 00’

E 2W 10’

Manganaae

Chmmke

Past producar Unknown

Past producer Unknwn

KK 3W SIIZZW N 39’05’
Kalkan

KK 310 Stvasll N 3S’3U

KK 311 Sunnatcllar N3S’ 30’

E 26’59 Imn caned

Ganaml

Pa8t producer Surface

E 2V 4Z

E 29’ 08’

Aabaatoa

Mangarraae

Past producer Unknown

Past producer Unknom
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APPENDIXB PASTPRODUCINGMINERALPROPERTIESIN TURKEY ‘,

COMMENT8MAP NAME
(2) -.

(1)

cmRDINATEs COMMOOllYflES) OATA DATA
RELIANCE
(4)

GOnOml

Qartaml

Gerreml

Qanoml

STATUS MINE MARXETS

Unknovm

Unknown

Unknown

Untaww

Unknown

LAT.
. .

LONQ.

KK 312 Tadoe N SW E 2S’ 07’ Chrurrrlk 2

2

2

f6,i7,22

2

2

2

2

2

2

2,17

2

2

2

2

2

2

2

2

2

2,17

Pastproduoer unknown

Past produoer Unknown

Peat pmduoar Unknown

Past producer Surfnce

Pa8t produoer Unknmvrr

Peat producer Unknown

Pmduwd Intho192Crs
CountymaervaalSOkl@ 32-33%C1203,

ProducedInthe 19ws,
CountymaerveaIet)kt @ 32-53%C1203.

Pmduoad310 lonoIn 1934.

Rex S05Mt@ 1S%Fe (1974).
Mlnlrrobyopanptlainca 1S31,totalproductionMl 1977 lMt.

KK 313 ,Yeybelk , N 3$35’ E 2S’ 35’ ChmrMo

LL 314 Callkoy ‘ N 3Y 37’

N“3iY3@

E S 3S Manganese

E 37” W IronLL 315 HasanC@lobl
NasoanCebbl
Oavwl

LL 316 Kubncek N3W24

N 37’4d’

N 3S”lIY

N21Y3Lt’

N 3~S

N 3T 29

E 3T 30 Load

E 3d’3S’ Imn

E W ST COW

E 2~ 20’ Merroeneao

E 3d’50’ Iron

E 2~3tY iron

Produced1078tonsIn 1S54-55.

Indketbrmotoldwotklnge.

Tunnak cavad,

Pmduc9dOootonsprtorto1952.

old wlm~a.

SpaoularImnIngnabs.
Cm shippedto CarmnnyIn t93S.

ProduoedInthe 1950s.
Reeerveefrom4 snow7skt@ 38-M% cr203 (1ss7).

Producadt100 tonsIn 19s5.

ProducadIntho 1950s.
1S35countymeervee1.2Mt@ 40-37% Cr203.

Pmduo8dInthe 1930’s.
1966 countyreawea 1.2Mt@ 40457%Cr203.

ProdueadInIha 19509,
1955 oountymorvee 1.2Mt@ 40-37% Cr203.

PmducadInthe 19508.
1955countyrewwaa 1.2Mr@ 40-57% Cr203.

Rqmrled to be exhauabtt.

PrcducadIntha lWYa.
1956 countymerve8 1.2Mt@ 40-37% cr203.

ProducedInthe 19200.
1955 countymorvee 1.2Mt@ 40-57% Cr203.

ProducedInthe 1950’8.
1955 oountymervea 1.2Mt@ 40-57% Cr203.

Pmduoadlntarrnlttmmyuntit1935.
Rex WI@ 32% Mn (1S3S).

MM 317 Karedul

MM 318 Kayk

Genbrel

Ceneml

Caneml

Gmleml

Gerteml

Cerroml

Poetprvducar UndergroundUnknwn

Past produoer Unknown

Pmt prWmer Unknown

Pact producar Surfeoe

Paotproducwr Unlrnown

Past pmduoar Unknown

Pa8t producer Unknown

Past producer Unknown

Paat producer Unknown

Past producar Unknc+vrt

Pool~ucer Unkrtmvrr

Past pmdrmar unknown

Pa81producer Unknown

Past pmducar Unknown

Past producer Unknown

Unknown

Unknown

Expolted

Unkncwn

Unkrrcwn

Unkncwr

unto-town

Unknown

unknown

MM 319 Manlaa

MM 320 Sukyrnanll

NN 321Emperrnek

NN 322 BazlmaaUelanwn N LW44’ E 23’47’ ChmrrW

NN 323 Celdag

NN 324 Cayhlaar

N W4U

N3&5S

E 2S’ 10 Manganee@

E 2S’ 52’ ChmrWto

-.
NN 325 Cenger N W44’ E 2V W Chmnrltb Carmml

Geneml

Caneml

Geneml

Ganaml

Ganeml

Ceneml

Certeml

NN 320 Eklk-Slmdere N 3W5U E 2S’ 03’ Chmmite

NN 327“’Ekllmk-Gunlukbeal N 3&41’ E 2S’ t2’ Chrwrite

NN 328 Gocek

NN 329 Gocak-Sortsuc

NN 330 Qooek-lnttoe

N W44’

N W 44’

E 25’ SS’ Ma@’Wte

E 21Y5S Chmrnlte Unknown

Unknown

unknown

Unknown

N 3&4S E 2V 01’ Chrorntte

NN 331 Gocek-Kuftgadlgl E 2& 3S’ Chmrnlk

NN 332 Gokwovaclk N 2S47’ E 23’ 6S’ Manganaao
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APPENDIX FXPAST PRODUCINO MINERAL PROPERTIES IN TURKEY ,
COMMENTSMAP NAME COORDINATES COMMODITY(W)

KEY (2) -- Ml’. LONO.
(1)

NN 333 GotwIyb N LW47’ E 28’ 13’ Manwneao

NN 334 GurlWkb081 N31Y39 E2V 03’ Chmrnlt@
F@thiye ,

NN 335 Karacaome N ‘W 51T E 2Y 00 Manganese

NN 3W Karnlumm N.W5U E 2#00 ChromHo

DATA OATA STATUS MINE
SOURCES REL14NCE lYPE
(3)

2

2,17

2

2

2

2

2

2

2

2

2

15

2

2

17,22

2.17

2

2

17,21

2,16

(4)

Generel

Genoml

General

Gananzl

General

Canoral

Ganarel

Geneml

General

Gmzarel

General

General

-. General

Cenalail

General

Ganerel

General

General

General

General

Past producer Unknown

Pact pmducar Unknown

ProducedfS00toneIn 1953.

PrcducadIn the 1950’0.
Rooerveatmm2 sltw 102td@ 30-40%Cr203 (19S1).

Pmducad2820 tonsIn 1952-53.

ProducedInthe 19L308.
1(355countyraaefvae1.2Mt~ 40-57% Cr203.

PnntucadInthe 1950’8.
1955countymaervea1.2MI@ 40-57% Cr203.

ProducedInthe 1950’8.
1955countyroaeNaz 1.2MI @ 40-57% cr203.

Producedinthe 195(71.
19sscountyNBONOC1.2MI@ 40-37% cr203,

PrwtucedIn NW195fYe.
W55 countyreaervaa1.2Mt@ 4047% CG?03.

Reportedto hoveproducedIntenzzlttantiy.

ProducedInthe lWtY9.
1955 countyraaerfaa 1.2MI @ 40-57% C1203.

ProducedIn the 1934’s.
1965 cauntymaarvaa1.2Mt@ 40-57% C1203.

small producer.

PmducadInthe 19308.
195scountymaeNee 1.2MtQ 40-57% cr203.

ProducedInthe 19SCfe.
1955countymarvae 1.2Mt@ 40-57% cr203.

Rex 3.5Mt@ 5S%Fe (lW1).
ProduceddurtngGreeklimee and 1952-3s.

ProducedInthe 19tWo.
Reaorvao2Wkt @ 37.33% Cr203 (1W7).

ProducedIn tho1951Ya.
1955countyioaarvez 1.2Mt@ 4@57%Cr203.

ProducedInthe 19W8 attwosttae.
1955countycaaerwa l,2Mt @ 40-57% Cr203.

Rae:2.6MI @ 15.32% A1203(1979).
KoollnwithOIIJnite.
Pmductlonof4kt raporiadIn 1S36.

Rex 264,000 tonscontolnlng15,2ktPb,
13.2klZI, 3M oz Ag,and21.4k ozAu.

ore In Ihneatone.

Prnstproducer Unknown

Past pmducar Unknmm

Pest producer Unknown

Unkmwn

Unknown

Unknown

Unknown

Unknown

NN 337 Kernlkler N W50’ E 2WOU Chrornne

NN 333 KaIultoca N %Y4Y Pest producer Unkncwn

NN 339 Klzllkayo N 3W4V

NN 340 Klzllkoyo.Kopaz N W4U

E 23t NY

E 28”65’

Peatprmtucer Unknown

Pest producer Unknown

NN 341 Kocabal N 3@S0’

NN 2d2 KoycWIZ~mhkaZlk N WY55’

NN 343 Kuzkwak N3W5W

E 28’49

E 2S’43

E2WOt7

Megnaalte

Chmmlte

Chrornite

Postproducer Unknown

Postproducer Unknmvn

Poetproducer Unknown

Unknown

Unknwm

NN 344 Maeebuku N 3~ fo’

NN 345 Maaevle N 3~ 28’

NN 346 Nlt N 3!Y4U

E 2S’50

E 21Y21’

E 2# 10’

E 27’3S’

E 2WW’

E 28”51’

Chmrnlte

Chrodte

Pwt producer Unknovm

Pest prcducer Unknown

Unkluwn

Unknown

UnknownChromlte

hmn

P081producer Unknow!

Postpmducar surfaceNN 347 Sakerlcaye N 3T2W

NN M8 Sutranlye N3&lW’

NN M9 Toporlar N S69

Past producer Unknown Unknown

Chrormite Pest producer Unknown

NN 350 Uzurnte N 3W 44’ E 2S’ 14’ Peel producer Unknown Unknown

Unknovm

Unknown

00 351 Ak8erey N 3S’2S E 34- OY Koolln Postproducer Surface

00 352 Bolkatdag N 37’2T E 34” 3T Lead,zlno,
ellver,#old

Past prcducer Unknown
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APPENDIX W P4ST PRODUCING MlNERN. PROPERTIES IN TURKEY

COMMENTS

WotirlnSscon:lstof 2 drttt.on tornapeclng.
One drtSIorrt otherla 50m

EVldOIZOO0! oldwOtlrklS$.

OtdmineInandedtewtththreetunnola.
Ore amayed 7.61% Pb, 11.53%2n,
2.44% CU,and8.61 oti As.

Evidermeofoldwmklnge.
Rae:200kf @ SS,8%Fe (1SS7).

Anatyelayield2.U oz Ag and0.02 oz ArJ.

ProducedsmallmrxwmsC44048% Mn.oreIn 1950.

WorklnWoon81stof 7 Iunnels.each
from4tt.60m

MegnatitedepoattIngfenifo.
Otdwftrlrrga& aheftacover3000 aq m area.

Wc4trlngSInecceaslbte.
MlnoworkedpartodlcrdiyfromGermaae.

Produced3000 tonsbehveen1954-55.

WorkkISalnaoceealb4e.
Aimayh 32.1% 2n and3.8% Cu.

WorklngSconelcto!4 tunnelsIndepodt
arenofsoxwom

Remklm ofc4dnuneandamaffef.

1955 countymeefveoWt.

Cavedtunnetvtelbte.
Aeseyylalds4.6s% cu.

WorklngapffoftoVWfl am oeved.

Abandoneddepoelt.

Rw: 100,000tom@ 30% Pb, 30% 2rr.

MlnlngWrce W&3totalllngmomthanlMt.

MinedIntermfttanttysince19S7.

Producedfrom3 dtaa In1954.

Producedfrom2 Mae In 1954.

MAP NAME COORDINATES COMMODITY(tES)

@) . . LAT. LONO.
(1)

OATA OATA
SOURCES RELMJ4CE
(3)

STATUS MINE MARKETS
lYPE

Past producer Undenprmd Unkrrovm

Paat prcduomr Sutf- Unkncwn

Pa$t pmduoer UnderSmunr4Unknown

Pas! producer Surface Unknown

Parr!pmducar UndergroundUnknown

Past producer Unkncvm Unknc+vn

Pa8tproducer UndergroundUntmwrr

Paat pmducar UnderUfwnd Unknown

Past producer UndergroundUnkncwn

Past producer Unknown Unknowr

Paat producer tJndeIwmundUnknown

Pastpmducw UnderSmund Unkmwm

Peatproducer Unkrrovm unknown

Postproducer Unknrnvn Unknown

Past pmdumr UndergroundUnkncwm

Peat producer UndergroundUnknown

Paat producer Undetgmund Unknown

Past pmduoer Unknown Unknovm

Paat producer surface Unknown

Pastproducer Surface Unknown

Paat producer Unknown Unknown

Pastproducer Untfnowr Unknown

56

(4)

General

Qenerel

Qenerel

General

r24nerel

Cenerel

Genenl

Ganefel

General

General

General

..
● Ganeral

General

General

General

General

General

Qeneral

General

Gmleml

Genarel

Geneml

PP 353 Akmeecif

PP 3S4,Annufell ,

PP 355 Arpellk

PP 35s cambad

PP 357 Catak

PP 3SS Korgan
Gad

PP 359 Zevll

ao 3do Clmtl00(!

OQ 3S1 Letum

00 3d2 Yantvat

00 333 21gam

RR 3S4 HarnpMaden
NebllMembal

RR 305 Madenkoy

SS 350 Beypkrar

SS 3S7 Ctmrllkoy

SS 3S5 Golwk

SS 3dS Haftk

SS 370 Kan

SS 371 C4uklll$$

SS 372 Plnargozu
Oevutoglu

ss 373 Sarklala

SS 374 Ylldlzetl

N 40’4T E 37’35’ copper 2

2

2

2,17

2

2

2

2

2

2

2

2

2

2

2

2

2

2

22

22

2

2

N 40’53’

N 4tY 54’

E 37” SS

E 3724’

Imn

Ccpfwr, lead,
zhzc.silver

N 41Y39 E 3T SS’ Imn

N 40’47’ Copper,gold,
811vef

ManganaeeN 41Y4U E 3T 22

N 40’42’ E 3~3S copper, gold,
dtver

tmnN 40’4T E 40”33

N 41” W E 40’U Lead, zinc.
copper

Mangeneee

copper, Zlno

N 41’0#

N 41’0S’

E 41” OS’

E 41”05’

Coppa. zinc.
Bitver

Copper

ChroWto

Copper

N 3S’ 03’

N 3V 31’

N 4Cf 11”

E 420S’

E 37’44’

E 3S’0S

N4VW

N 40’03’

N 40’24

N 3JY5Y

N 3V 15’

E 3Y 55’

E 37’25’

E 38’01’

E 3T 19

E 3T 52’

copper

Copper

Lead

Imn

Imn

N 39”18’

N 3S’ W

E 3S’42

E 3S’3S’

Chmmika

Chmrntfe

“
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APPENDIX B PAST PRODUCING MINERAL PROPERTIES IN TURKEY

MAP NAME COORDINATES COMMODINOES) DATA DATA COMMENTSSTATUS MINE MAR~S
TYPE

PaeI~ Unkm Unknomr
PwWOr ~ Unknwn

Paal~ Unkm Unknwn

Pml WO13UC#UndaIUroundUnknown

Pastpmducar UndergroundUnknmvn

Pas! producer UndergroundUnkrrcnvn

KEY (2) -- LAT.
. .

LONCk
(1) (9

2

2

2

2

2

2,15,17

2

2

2

2

2

2

2

2

2

2

2

2

2

2.17

2

2

(4)

OanerarSS 376 i!afe

77 376 Manlka
, Sarey

/

UU 377 Aydo@mm

N W66’

N 41’ 23’

E 374LT

E 28”06’

Antimony

Mangsnaac

OIdwurklng$.

[n 19S4.produced15 tons.
Oepoallk of wdlrnedary orfgln,

1955counfyraaewea20kl.

Oldworklngaare caved,

.Shaflnowcaved.

Produced1949.196s.
Rex 1.3MI @ 3,6% Sb.
Rea:S28kl@ 4% Sb (1963).

Slag plleaInavldenca,
Magnalltezone In la lm mlck.

Produced10SmnaImfwaen1952-S3,
Ore IncontactbehvaanIlmealone6 andaeife.

Worlmdby the Carmaae.
ON InIlmeetone.

OfdWotklngagmdlng3-4%Cu.

Prcduced12.6 M bafwzan194S-1963.
ON amocletodwithondeake& Ilmaalone,
Ansayarangefforn46-M% Mm

Workedbythe Ganoase.

Old tin. In granite.

LlmorzlfedepoallfOfmOiiYworked.

Om In cryatalllnawhlek andIlmaatonaa.
Gradeesoaya227.3% Pb, 33.I3%Zn,
2-15 0#1 h.

PmdrmedIn 1953, 1956.

Pmduoad423 tonsIn 1954

One offive abendonednines In area.

One of live abandonedmlnaaIn area,

One of ffveabandonedmlnaaIn area.
RW 7Mf@ 33.39% Fe (1978),

One of fiveabandonedrnlnw Inarea,

One 01five abandonedmlrraaIn area.

N 40’0S

N. 4(Y 27!

N 40’24’

N 4W I&

E 36”40

E 37”03’

E 37’21’

E 3S’ ST

UU 378 Ibkkl

UU 379 Orlakoy

UU 340 Tutiml
Ozdorrrlr
Cmwr)a

Elalmla

W 3S1 Abyana

w 3s2 Ckayra

W 3S3 KucukAyven

W 364 Ku8tul-Affnenw

w 36s Pll?Jl

W 366 Uzrnaaahor

WW 367 Marnka

WW 3S6 Vanlk

XX 349 Akdagmadenl

XX 390 Caferfl

X% 391 Clhanpaaa
DerbanI

xx 392 Oavullu

XX 393 Ekl

XX 3% KmuplnarSlmbuluk

XX 395 Kacllrala

XX 396 Yahyariaray

copper

Copper

AnIlmony

Oaneml

C4naml

Genaml

Canard

Cenerel

Cenaral

Qenaral

(?anaral

N 4V5S E 3$64’ Imn Past producer Sutiace

Pastproducer Unknwn

Peat prcduoar Unknown

Paat producer Unknown

Pastproducer Unknown

Past piUducOr Unknown

Paat pruducar Unknown

Poolprcdwer UnknowI

Paat producer Surface

Paat pmducw Unlrrzcam

PaaI prcducar Unknown

Past producer Unknc+m

Pasl pmducef Unknown

Pact pmduoer Unknown

Past producer Unknown

Paat producer Unknown

57

Unkrmwn

Unkrrovm

Unknmvn

Unlmc+vn

Unknown

Unknown

Unknown

Unknown

Unknown

Oomaatlc

Unknown

Unkrmwm

N4fY 56’

N 40’4C

E 3W 64’

E 39” Se

E 39”36’

E 40’03’

copper

CopPar

Mzmganaaa

N 4CY50’

N 4rY S3’

N41YS0’

N 3W 14’

N 3Wl#

N 3W 4Z

E 39’50’

E 3S”13

E 39’13’

E 3$64’

Copper

cop~r

Imn

Lead,zIno

“.
Ganeml

Ganetul

Genernl

Qanetul

Ganaml

N 3S’ 33

N 39’ S9

E 34’4Y

E 34”4@

Fluorfte

N 3W 43

N3Y 13’

N 39’43’

E 3S’ 67’

E 33’43’

E 36’24’

hut

Geneml

Ganaml

General

Geneml

Imn

N 3930’

N 3930

E 36’4V

E 3S’4V

Imn

Imn

Unknmvn

Unknmvn
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APPENDIX E PAST PRODUCIN~ MINERAL PROPERTIES IN TURKEY

MAP NAME
KEY (2)
(t)

W 39? Alnkaee

W 3S2 Aydln

W ~ Ayvallar ‘

W 400 Cagier

w 401 Cubw

W 402 Cubuklar

W 403 Ewmkoy

W 404 KepazI

W 405 KapazII

W 40S Kulah

COORDINATES
LA-r, LONO.

N 41”16 E 31”U’

N 41” 1~ E 31”4V

N 41”17’ E 31”4U

N 41”17 E 31” SS

N 41”22’ E W2Cf

N41”28 E W3W

N 41’ IT E 31”41Y

N 41”10’ E 31”24’

N 41”10’ E 31”Z&

N 41” 1% E 31”39

COMMODITY(IES)

Mmgenaeo

Mengenaze

Mangenaeo

Manganaw

Manganaae

Manganaee

Mu’Iomaao

Mengeneze

Manganam

DATA
SOURCES
(s)

2

2

2

2

2

2

2

2

2

2

(1) Repmeenlsproperlyor pmparlygroupingeo daflnadonAppendixmapWI B.

DATA
RELIANCE
(4)

Qanaral

Genaml

Qanaml

Qermml

r3anaml

Danaml

Qanaml

Qanaral

Qanaral

STATUS MINE

Past produoar Unknown

Poetproduoar Unknown

Past prwduoar Unknown

Pad pioducer Unknwn

Peal producar Unknown

Peal pmdwar u~

Pactpmduoar Unknown

Peal produoar Unknown

Past pmilucar Unkmwn

Pat! pmduoar Unknown

MARKETS

unknown

Unknom

Unknwn

Unknown

Unkrtowl

Unknwn

Unknown

Unknown

COMMENTS

RaaaIvae aztlrnatadat SOO-1OOOtons@ 35-60% Mn.

Produced2002 tonsIn 1S4749.

Produced$420 tonsIn 1942-53.

Producad327StonsIn 195S.

Pnzducad?Sklbalwaan1950-25.

Pmducad2s61 toneIn 1s4?49.

Pmducad7117 tonsin 1953-55.

Produwd 5701OM In 1251.

Pmducad2535 toneIn 12S4.S5.

Producad1257 tonsIn 1951-52.

(2) OUeto mflvmrellrnitatlom,elte nernadda notInoludaenydlaorttlodmarklnga. Spalllngot site- vartaaconsldwablybysome
(2) CompatoIlatofdeta swrwe fwnd InAppwWlxO.
(3) Qeneml- denotw Ilrniteddote Contln’ned- danotaadapoaitInfonnalloncdh’mad by mzvamlwumaz.
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APPENDIX C: PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY

MAP NAME COOROfNATES COMMODfTY(fES) DATA DATA
I(SY (2) LAT. LONG. SOURCES RELIMCE
(1)

. . (3) (4)

STATUS

Unkncwn

Oepoell

Oepoalf

MINE
TYPE

Surfacb

Unknown

Unknown

Unknown

Unknown

unknown

Sulfaw

Unknown

MARKETS

Oomeatlc

Unknown

Unknown

unknown

COMMENTS

Raw 117Mf(1972),

Rae:72kf @ 2?% 7JI:42.Skl @ 8% Zn.
Oatafrom1975 mpofi.

Rea:76kl @ 16.22% Mn (1SS1),

Reeervszfrom8 sitw 93Mt @ 5-35% C1203.

Rea: lMf @ S492Cabkg(lWO).

Rex 122.4kl@ 2S,15%Zn.
Datefrom1SS3raps-f.

R- 3.2Mf@ 52% Fe (1978),

Raw 50.50kf @ 6.0% Pb, 13% 2n.
Oatafmrn1975 mpmf,

Ra!K49kf @ 0.44!4 Pb, 14% Zn.
Defefrom1975 raporL

Rae: 10.75Mt@ S042% AJ203(19S5),
Dwpore Olin.

ReK 225Mf clayhrwl (1SS2).

Rae: 31MI @ 28.55% Fe (rnagnsflfe)(19S4).

0apc411esaeylng34.45% Sb.

Twositesmponedtycontain000 tom,

Res: 30kf@ 1.9-17.9%C (1SS1).

TwodO@fZ asaaylng27.85% Sb,

ReK 100-150Mf(1S51).

Rex 1.4Mf(19S5),

Ras: 3.4Mf@ 6574 calmo (1ss3),

Res:40kf ~ 23.25% Mn.

Slzeableme CIOydepozlf.

Rex 7.5Mf (wB7).

RW 49kl @ 2.4~ Au, 4.2@ ~, 2% CU.
Oetafmm 1SS4repal.

Ren 51Mf (1979).

A

A

A

A

A

A

A

A

A

A

s

B

c

c

c

c

D

E

E

F

F

F

w

F

1 Adana

2 Belbeal
, Tufuzheyll

(

3 Ookuzfekne

N 3T 01’

N 3S’ 12’

E 35’ 1S’

E 30’21’

Llmeetone

Zlno

17

17

17

17

17

17

17

17

17

17

17

17

2

2

17

2

1?

f?

1?

2

2

17

17

17

Ceneml

COneml

Canerel

Garmml

Caneml

Ceneml

Qan*ral

COnml

Ceneml

Conarsl

Canaml

Cenaml

Caneml

Ganeml
,. .

General

General

Ganaml

Obnarel

General

0ener91

Oanerel

Ganeret

Geneml

r39nerel

N 37’ Of’

N 3T 33

N 3T 2T

N 37’27’

E 3SW

E 3s 24’

E 3t? 19

E 35’4fY

Manganeze

chrolwf*

Ll@fe

Zfnc

4 Karaantlama

5 Kayadlbl

6 Kozen
Nomum

7 Emlmbyll

8 TufanheyllI

9 TufanheyllII

10 TufanMyll

11 Agdlkan

12 Cellkhan

13 Akhlsar

14 Adzll

15 Iacahlsar

16 Kozoren

17 A@

18 Karelbrehlm

19 Ogulbegl

20 Aktepe

21 Ankara

22 Azmak

23 Baskll
Nezaruaagl

24 Cubuk

00poeti

cOpOen

o.poanN 3S’OU

N3&lIY

E 21YCM’

E ?#Y13’

fmn

Load,Zh’10

Unkncwn

Unknwn

N3S’ILY E30’13 Lead,ZhG Oapoen

oap02n

oqmn

Oepoell

Cepoen

Oepoaif

Unknown

00postl

Unknown

o.poan

00poen

Oeposm

Oepodl

Dawn

Oapozlt

Unkncwn

N3S’ 10’ E36’ 13’ Sulfeoa

Sudaoe

Suffaoa

Unknown

Unkncwn

Unknown

Unknown

Surfaca

Sutface

Unknown

Unknown

Sulfaoe

unknown

Oomaetk

Unknown

N 37’44’

N 3S’02

N 3V 05’

N31YIS

N 3S’ 51’

N 3Y 32’

N W44’

N40’ 32’

N 40’61’

N 40’ lU

N 39’ ST

N 40” IU

N W4U

E 3&Off

E 3& 15’

E 30”43

E W45’

E 30’ 45’

E 29’47’

E 4Y 03

E 36’ 11’

E 35’41’

E 33’ 3.2

E 32’45’

E 31” 5&

E3B’ 65’

Cementfeed-took

Iron

Antimony

Chmmlfe

crephifa

Anwnony

LlmaeIona

Aebeztoe

Llgnlfe

Manganeae

clay

Cypzum

Cold,silver,
copper

Perflfe

Unknovm

Unknown

Unknown

Corneztk

Unknown

Unknown

Unknow

00meatlc

Unknown

N 4fY 1$ E 33’02 surface Unknom

62
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APPENDIX C: PROSPECTS AND UNDEVELOPED MINERAl PROPERTIES IN TURKEY
4

COMMENTSMAP NAME COORDINATES COMMODtW(kE8)
(2) ~. LAT. LONO.

(i)

DATA DATA
SOURCES RELIANCE

STATUS

Defmatf

oatdt

Dapoalr

Unkncwn

Depoalt

Oepoclt

Oepoatt

Dapoaft

Oepoeff

MINE
TYPE

Surfaoa

Unknc+vn

surface

Surfalm

MARKETS

Unknown

Unknown

Domeatk

Unknown

m (4)

F

F

F

F

F

G

Q

Q

G

G

G

G

H

H

H

H

H

H

H

H

H

26 Demflla$

26 Knraall

/

27 Kazan

28 Klzlfcahmnem

29 Yagcfhasanlar

30 Aovar

31 Ak8ef(l

32 Atanya

33 Karalar
Qezlpwa

34 Seftk

35 Ym-puz

36 Yulart

37 Ardanuc

33 Bomka

39 BomkaI
Akaraan

40 SoackaII
Akmmen

41 Soacke
Anziyzdak

42 60$Ck8
Cnkmakkala

43 Handak

44 Hopa
rlaskoy

45 Hope
Pamntt

N 40’23’

N 39’4U

E 3S 2Y

E 32”57’

Bentonfte

Cww

Oanaml

Ganaral

G8neral

Cenaml

Qanamf

General

Genaml

Garmral

Ganaml

Oeneral

General

Ganetnl

Denaral
‘.

General

Ganaral

Gerraral

Ganaml

Oaneral

Rw. 75Mt (t9S4).

AnolentdapoaftInmpentlne.
WorklWocawd. ?Ofdotstag.

Rex 371MI Ilmaafone/rmtt(1980).

Reewwa fmm 3 altaa:43Mt (1972).

ore at andaatte.flmeawzacontact
Tunnallngreperiadto be caved.

Vein 1-1.4m thkk In achlst

N 4V 12’

N 4V 2V

N4V3S

E 3~ 41’

E3TW

E 32 is’

Cemmt laed$tock

Partlte

Lead,ztno,
antimony,gotd

Lead,tine,
copper,81tvar

Bauxtfe

Ur!dergmundUnkncwn

N 3W 34’ E30’M’ Unknown

Surfacn

surface

Unknown

Unkrmn

Unknown

Unknown

E 3f” 43’ Rex 17.54Mt@ 47-SS%AJ203 (1S05),
Boahmlteom.

R-. 4.5Mt @ 37-d7%A1203 (Wff4).
Dfawora om.

Raaarveafrom5 dtea: 3.5MI @ 75-W% EaS04 (1978).

N 31Y33’

NS10 E 32’21’

N Z& 65’

N 3TOS

E 31”W

E 31”53’

Carrmnthdstook

Bauxlta

RW 210h4tclay (19S2).

Slnglafanaea-2-2.5Mf,btal 5-15kttorm
Ora gtedea55-@% A1203.

Occumence.

Rw. 13Mt Ilmaalone(1SS0).

Reaarveafmm 5 dtaa: 15Skl@ 22-42% Mn (1931).

RW 662kt @ 2E9h~ l.S@fAu, 3.2% CU(19813).
Oekafmrn193Srepot

MaaatvaRW 002kt @ 3.2% Cu, 2M Ag, 1.5g/tAu,
DIsWM Ras 358kt@ 0.43% CU.
Datafmm t9sf3mporf.

Rex 20.8MI @ 1.32%CU.
Data fromEtlbankreport.

RN 22.2MI @ 0.SS%CU.

cmpoatt

OapOan

Depostf

Dapoaff

oapoan

Dapoan

Dapoclt

Depoaff

DePxR

oapc.an

Oepoalf

Surtaca

unknown

Surfaca

Unknown

Unknown

00rnaatlc

Unknown

Unknown

Unknown

Unknown

Unknown

Domaatlc

N 3&22

N 41’06’

N 41-22

N 41”11’

E 3? 1S

E 42’04’

E 41’4U

E 41” W

Laad

Camentfaedstock

Gold,alfver,
*W

Copper,anvor,
gold

Unkncwn

unknown

unknown

Unknown

Sudaoe

Unknown

Unknown

N 41” t2 E 41”50

N 41”22’ E 41’ 40’ Copper

N 41’22’ E 41” 4W Copper

N 4f” 21’

N 41’25’

E 4t” 27

E 41” 2@

Cementhaddock

Copper,zinc

Rea: 1WMt Ilnwatone(19S6).

Rex fJ3.5kl@ 3,18% Cu. 1.24% Zn.
Datafmm 1972 IWMM.

ReIKlkft @ 1.4% CU,1.8%Zn, 0.3% Pb.
Oatafrom1978 rwmrt.

Genaml

CanetalN 41”24’ E 4r2r Copper,zfnc,
lead

83



APPENDIX C: PROSPECTS ANO UNDEVELOPED MINERAL PROPERTIES IN TURKEY

MAP NAME
KEY (2)

COOROINATSS COMMODITY(tES) DATA DATA
LAT. LONO. SOURCES RELIANCE

(3) (4)

STATUS

Cepostl

Depoelt

Oepoelt

MINE
TYPE

MARKE7S

Unknown

Unknc+w

Unkncwn

Unknmvn

Unkncwi

Unknc+bn

Unknown

COMMENTS

(1) “- “

H

H

H

H

H

I

I

I

I

I

I

I

I

I

I

I

I

I

I

J

J

J

J

46 Hops
Slnkof

47 Inchan
I

N 41”25’ E 41’30’

N 41” 11’ E 41” S7

copper 17

17

11

17

17

2

2

2

17

2

2

2

2

2

2

2

2

2

17

17

2

2

17

Cenarcl

Gefmml

Rae: 5.lMf@ 1.39% CU.

Rae:MSkt @ 0.63% CU. 1.93% Pb,
4.?% Zn, Wgn Ag.

Datefrom1ss5 mm.

Ottlllngongoing.

Rex 00-264kl Q) 1.35% CU,0.33% Pb,
3.21% Zn,

Ma frcm1973 rapolf.

Reecwaa hum2 slfm 87kf @ 23-31% Mn (19s1).

Occunsnce.

Ram6000 tons.

Occunsnce,

RH 8.7MI (19S4).

Occurrence.

Moderatealze Sandclay dqmcn.

Occunanrm

Rae:5000 Ions.

Ccmmence.

Oepoclfaofama~me andorplment.

RU 1.5MI.
1955 countymeelvee 2.7SMf.

Occurrence.

Occumco.

Rax 1.6MI (1949).

Raw 54kt@ 8.21% Pb, 6.72% 2n.
34kl@2S#f~ 134kt@S@t Au.

Oetafmm 1972 mporf.

Eat. mearw C4IOOCtoneIn andeclfe,

0ccutmnc4.

Res 13.5MI@ 4.54% 2n, 2.6% Pb,
0.C4%Cd, S3@ Ac.

Oefefmm 1981 mporf.

Copper,lead,
zinc. SItvaf

Unknown

Unkncwrr48 Maatttn .N 41”-15’ E 41’2U

N 41” 2U E 4Z 17’

Cdd

CWper, lead,
zinc

49 Sav]at
Maydanclk

Genarel

Canoml

Genbml

50 sweat

5f Akkuzyaylad

S2 Canzlle

53 Cumus

54 Cunctmdag

55 ttaclkptwlanl

5S Nellaclar

S7 Kamkoy

33 Kezandare

59 Nalpil

W Omn

01 Sehlnall

N 4i” 15’ E 42’ 2V

N 3~5C E2~5S

N 3~4U E 25’1S’

N 3T S1’ E 2~ 28

N 3T4S E 2T2q

N 3~3T E2T5S

N 37’42’ E 2T 67

N 3~ 55’ E 27’54’

N 3T’ 37’ E 25’23’

N 3~5Z E 2T25’

N 37”4!? E 27”42’

N 3T 47’ E 2~57’

Manganese

Lead

Gmphno

Silver

ErnaIY

Cold,areenk

Clay

Leed

Cmphlfe

Slfvor

Arcanlc

Llgnlfe

Oepcett

Depocll

Oepoetf

ospmn

unknown

Oepozlf

mpdf

Oepozlf

oepoan

Cepcctl

Oepelt

Unknown

Unkncwt

Unknown

Unknown

Unknown

Unkncwn

Sulleca

General

Cenelal

Cermml

Carmrel

Caneml

canard

Ganeml
‘.

Can*ml

Cenetnl

Qeneml

Cenerel

Unknmm

Unknowt

Oomaetk

Unkncwn

Untmown

Unknown

Unknow

unknown

Unknown

Unknmvn

Unknown

52 TerzlloI N W52’ E2W5U

N 3T 6S E 28’25’

N 373S’ E2tY3t7

N 32’34 E 21Y44”

Laad

Anflrnony

Emery

Leed,ZklO,
alivor,gold

Oafdt

capcan

Unknown

Oepoelt

capean

Dapccn

oafxmn

Unknown

Unknc+m

Unknown

Unkncvm

Unkncwn

Unknwn

Unknown

04 Yeylak-t(aveclk Unknow

Unknown

Unknwn

Unknown

Unknown

Unknwm

63 Yeygln

65 Attlnoluk
EdremH

Ceneml

Cenersl

Canaml

Cameml

Ml Azlztye

67 Baklrllk

S5 Balya

N3S’31Y E21Y4d’

N3WIF E2W 63’

N 3W 4S E 2T 3S

Manganaeo

coQpar

zinc, lead,
cadmium.eltver

S4

● ,
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APPENDIX C: PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY ‘t

COMMENTS

Mediumsize depoeitmwrted.

Occun’ante.

Rex 125,000tom @67% Pb, 1% fi,
end 150z/1 Ag.

Rex 3.7MI @ 3.91% Pb, 3.81% Zn, 0.25% Cu.
~e from197Sraport.

Rex 242kt@ 259/1~, 5@tAu, 8.2% Pb,
6.?% al.

Oetefmm 1972 report.

DepOeiteboul50m long@ 10.48% Cu.

Res 45kl @ 10% Pb.
Oetefmm 1976 report.

Rex 1.6MI@ 20-31% AJ203(1978).

SmellIenseaol ~netite In marble.

lWmdepmltewlthme.0741kt @2MO%Mn.
CM Inold8ch18te.

Ore eseeys50% Sb.

ColemenftedeIMotlwithWnltadpmductlon.

Rex 252kt @ 4.4% Pb, 4.26% Zn.
Datafrom1977 report

smell occurrence.

Cecrmence.

ReK 400M cubk metere(1970).

Aesoclatadwithvokanke.
AVO.amay la 27.7N @ 6.08% Pb,

0.835 oz A(I,0.110 oz Au.

Reeerveeest. et 100 Ions.

Reeerveceelhnetedat 1000 tons.

Occunance.

ReferencepointHevmn.
Prod.sm amountsIn 19S5.

Rae:28MI (1976).

MAP NAME COORDINATES COMMOOllY(lES)

(2) . . - IAT. LONO.
(1)

OATA OATA
SOURCES RELIANCE

STATUS

Oepoeit

Depoeit

oerecn

Oeposlt

oaP0c4t

00PXII

Oepoen

oepozn

Oapoelt

oapoen

Oepoen

MINE

surface

MARKETS

Oomeellc

(3)

2

2

2

17

17

2

17

f?

2

2

2

5,6

17

2

2

17

2

2

2

2

2

17

(4)

General

Ceneml

Geneml

Ceneml

Oeneml

Ceneml

Ceneml

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

69 Cmnafsar

70 Cemllk

(

71 Oevutler

72 Durzenbey
Camlrboke

73 Edmrr41
Altlncluk

74 Fezllce

75 Ceybular
Gcnen

76 hfdlld

77 Kelebek

78 Kemegac

79 Klnlk

30 Kucukler

81 Kulel

N 39’45’

N 3W3S

E 2~ 3S

E 27’11’

Keolkr

Coppar,lead,
zinc

Lead,ZblC,
COPFU,@d,
sltver,IMte

Lead,zinc,
Cow.r

GoId,dhfer,
lead, ZII!C

N 3s’28 E 21YlCt Unknown

Unknown

Unknown

Unknown

UnkH

Surteca

Unknown

Untmwm

Unknown

Unknown

Unknown

Unknown

unknown

Unknown

N 39”3S E 2W3S

E 27 1SN 3Y3U

N 3W3T

N 4V02’

E 2~OS’

E 27’31’

Copper

Lead

E 27’29

E 27’07’

E 26”W

Kaolhr

Iron

Merrgenaee

N 39’34

N 39’3U

N 39” IT

Oaneral

Ceneml

Oeneml

Unknown

Unknovm

UnknwnN 39”35’

N 3V 33’

N 3W 5?

E 2733’

E 23’ lT

E 25’03

Antimony

Somn

Lead.zinc ..
● Cerzeml

Ceneml

Cermml

Oarzeml

Ceneml

Ceneml

Qeneml

Geneml

Ceneml

General

capoan

Oep?dt

Oepoen

Unknown

Oapoen

oapoan

Oepoelt

Oepuait

Oepoen

Unknown

65

Unkmwn

Ewfece

Unknown

Surfece

Unknmvn

Unknown

Unknown

Unknown

Unkncwn

Surtece

Unknown

Unknown

Unkncwr

Oomeetk

Unkncwrr

Unknown

Unknrwn

Unknovm

Unkrzowt

Unknown

82 Kumluce

83 Ilke

S4 Mermera

65 Nomeraa

60 Poymclk

87 RehnlMemml

65 Sarlkeye

89 SartncKozceglz

90 Savanlew

N 39’31’

N 3W 35’

N 40’15’

N 3V 41”

E 2S’ 22

E 26’55’

E 27’35’

E 27’42’

MI(M

Copper

Mmble

Lead.zinc

N 39’31’

N 4024’

E 26’46’

E 2T 45’

Manganeee

Telc,
aebeebe

Sutrur

2Mm,Iced,
Comf

lwlne

N 39’2r3

N 3V 33’

N 3922’ E 274U



..
.,

APPENOfX C PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY ,
COMMENTS

Rem l13kf @ 0.71% NO(1978).

Ros SOMf(1SS4).

Smallhew 04magnotttoIn maWa.
Row 11,000 tons@ S7.tf)% Fe.

Dapoalfraqukaz Wldy.

ASSll)d d 8.54% Pb, 0.41% Zn,
4.05% Cu, &7 o?XAo, andtraceAu.

TtndlsoovaradIntlw @maInthe 19502.

Rae: 1000 Ions@ 42,7596Mn,

Tlndlwmwad In theama In the 1950a.

Rae: 100Mf Ilmaatona(1SS3).

Ftvenw@wtitoccoufranoaa.
Ama meervas 5S.7MI@ 124S% Fe (1SS2).

ROK21.Skl@ 45% (Pb+2h).
DataOwn 1978 mFuZ.

Rae:2SMt Ifmoefono(1SS3).

OopoetlC4lwoe oxlenfa8mytn0 W.5% Fe.

Re& 570MI (1977).

Ra%SOCWtUIWZt~ltfCISy (1979).

Modamle0120Wlafs aaIUIdefzoaii.

ReK 370Mt(1977).

Razarvaefrom2 Sit~ 3.lMt @ 15.S%Fo (19S3),

Row 6Skf @ 12.7% Pb, 34.4% Zn,
Oatafmm 1975 report.

Rex 2SOoubtCrnatan Ilrnaatona(10S9).

RW 103IcI@ 19.03% Mn (1SS2),

Rae:72.Mt@ 4755 CaLmg(12S3).

Rw. 21Mt @4100 CaUkg(10S3).

R* 2.6Mt.
1955 countytaearw 2.52Mt.

Rex looki @ 26.83% Mn (1SS2).

MAP NAME
KEY (2)

CWROINATES
IAT. LONQ,

COMMOOllY(lES) OATA OATA “
SOURCES RSLIANCE
(3)

STATUS MINE
TYPE

Unknown

summa

Unkncwt

Sufica

Unknmm

Unkncwn

Unkncwn

Unknown

sulfa%

Unknwn

MARKETS

Unknwn

Unknown

UnknM

Oomazttc

Unknown

Unknown

Unknown

Unknown

(1) ‘- - (4)

J

J

J

J

J

K

K

K

L

L

L

L

L

M

M

M

M

M

M

N

N

N

N

o

0

91 SWucak

92 Su$uttuk

93’ Ya8yed (

N 39”3U E2T 40’

N 3S’ 54’ E 28’IU

N 39’3U E 2~03’

Marcury

Gjpaum

Imn

17

17

2

2

2

2

2

2

17

2,17

17

17

2

17

17

2

17

17

17

17

17

17

17

2

17

Danartzl

Qaneral

General

Oaneml

Dapoait

Dapoatt

oapoatt

Dapoalt

Oapoett

OapoaR

DaQoalt

Oepoett

Dopeett

Oopoan

Oepoalf

moan

54 Yotke

95 Ylldlz

N 3S’33 E 2S”14’

N 3V4T E 2W 11’

Ktmlln

Laad, ZhC,
copper,gold,
eltvar

Tln

Manganaae

Tin

Cementfaodstock

h-on.

es Akcaml

97 BahceSultan

05 Koyuntu

92 AJlkhan

100 Avnlk

N41Y OS’ EWIV

N 4W03 E 2W4S’

N 4WOS E 30’ 22’

N 3S’ 02’ E 40’41’

N W3S E4&20’

*eml

f3anoml

unknown

Unimcwn

Oomeotlo

Unknown

101 Cobancoarna
Ganc

102 Illwlar

103 KIoI

104 Aducovnz

105 Bahcadara

f00 Kamkot

107 Tatvan

fOS Unaldl

109 Ztzan
Madtoz

110 Botu

11f Ceyvlranplateau

1f2 Mongen

113 Mefkaeler

114 Akvlran

N 3&3S E4LY 17’ Lead, Ziffi Gemlnl

QorlolalN 30’ 02’ E 40’42’

N WIS’ E 4W 21’

N 3S’4T E 42’43’

N W4S’ E4Z3S

N 3S’ SS E 42”37

N3S’ 30’ E42’lS’

N 3W 17’ E42’ 03’

N3S’lS E41” 04’

Camanffaadstook

Imn

porno

Cernenffaadalock

Clay

Partile

km

Lo@, ZIIW

Surfaoo

Unknown

Sutfaoo

Surfaca

Swfaca

Surfam

Unknown

Unknown

Swfaoa

Unknmvn

Unknwn

Qanafal
.. ,

Gonaral

f3aneml

Danafal

Danaral

Donefal

Qanaml

Qonoml

Dapoalf

Oapoalt

Unknown

o.poan

cz.poan

o.poan

oapdf

oapoan

oapoett

Oapoan

oafmatt

66

Domaatlc

DOmaatk

Unknown

Unknown

Untmowrt

DOrnoatk

Unknown

Unknown

N 40’44’ E 31”37’

N 41Y4S’ E 321S

N 40”!36 E 32”04’

t4 40’ SY E 31”48

N 372S E W05’

Cernantfaadabok

Manganaea

I.lgnlto

Llgntte

LIgnito

General

Gonoral

Ganaral

Unlmowt

Unknuun

unknown

unknownN3W OS’ E 2W 34’ Manganaee115 Kavaklar

. ● ,



● . ● *

APPENDIX C: PROSPECTS MD UNDEVELOPED MINERAL PROPERTfE8 IN TURKEY

MAP NAME
I(EY (2)
(1)

-.

P

P

P

P

P

P

P

Q

Q

Q

Cl

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

116 Wamk

117 Cernllk

118 Canilk ‘

119 Inegol ‘
Carkdemal

120 Kuzbudak

121 Maden

122 Yk. Damhll

123 AJapuoendem
Yenke

124 Armufouk

126 Bagarknc
Yenloe

128 Eahadkll

127 Bahcadam

128 BIw
Madsndamal

129 Can erea

130 Cuifackuru
Yenlca

COORDINAIES COMMODIW(IES)
IAT. LONO.

N 3WSY E 2W17 Motybdanum

N 4W 28’ E 29’09 Cementfeadstock

N 40”26’ E 2W M Llmaatone

N 4r7 OS E 29’31’ Zinc,copper

N 3~S9’ E29’IXY IIWI

N 3Y 22 E 2S’ 3& Lead,zinc

N 40’18’ E 28’48’ Mangmmae

N WS5’ E 2T18 CoPW, had
Zinc

N 3W 43’ E 2~ IT Leed,ZhlC
oopper,silver

N 3V S5’ E 27’18’ 2km, lead

N 40’02 E 2& SS’ Tun(fakrl

N 39’ 3t7 E 2S’ 37’ Sltwr,
lead

N 40’13 E 27’14’ Copper,lead,
Zlrm

N 4LT03’ E 27’08’ Llonlfe

N 39” SS E 27”18 Lead,zinc

13t Cokcaada N 4(Y 10’ E 2tY S0’ Cwnantfeedstock
kland InAgeanSee

132 Gored N4W 18’ E2&5S lrciI

133 H@ndere N 39’48’ E 27’ 1S’ Lead,zinc
Yenke copper

134 Hendered N 39’4S’ E 27’18’ Load,zinc
YenIce

13S Klrazh N 40’05’ E 2S’ 33’ @ld
Kartadagt

136 Klrazh N4WOLY E2S’3U Gold
Madendagl

DATA OATA
SOURCES RELIANCE
(3) (4)

2

17

17

17

2

2

2

17

2

17

2

2

17

2

17

17

2

17

17

17

17

Carzaml

Danaml

Ceneml

Ganaml

Geneml

Ceneml

Caneml

Genaml

Canaml

Deneml

Gcnaral

Ganaral

Ganeml
‘.

Ganeml

General

f32naml

Ceneral

Cenaml

Canemi

STATUS

Oepo@f

Dapoatt

Unknown

DepOatf

Dafzodl

Capoatl

oapoan

Depoak

CapOan

oapcan

Depoalf

oapcan

czapcen

Mp06n

chpan

Mpoan

Oepoaif

oapn

oapcan

Oapoalf

MINE
lYPE

Unkncmn

Sulrmoe

Slnfaca

Unknown

Unknown

Unknown

Unknown

Unknc+vn

Unknown

Unknown

Unkrrovm

Unknown

Unknown

Surface

Unknown

Unknown

Unknmvn

Unknown

Unknown

MARXET6

Unknown

Dcmaatk

Oomastk

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknc=wn

Oomaatlc

Unknown

Unknown

Unknown

Unknown

<

COMMENTS

Ore InquartzvalncoverWOrrrby 300marea.

Rex 70Ml CkyfMEf! (19SS).

Rex Wr3Mt(1974).

Rw lSOkl@ 4.79% 21Z.0.20% CU.
Datafrom1972 mpon.

SmallmagnatltetermeeIngmntfeee.sayingS7%Fe.

ContacfbalwaanIlmaatorranddlorlfe.
Aesayofveinykkk 12.6%Pb, 22% 2n.

and 12.4202 AS

Rae:SSootona@ 44.7% Mn.

Rex 1.3MI@ 1.3S%Cu. 8.1S% Pb. 2.67% 2n.
Datafmm t970 repot.

Aaaayedat 13,6% Pb, 4.65% Zn,
1.S%CUand2.302 Ag,

RetK1.8Ml@ 2.18% ~, 3.8% Pb.
Oafafturn1933 mporf.

czapcandrncoveradIn 19S09, oreaasays4% W03,

A3aayedat 4S-S8%Pb and0.01S ozflAg.

Rex 44Skt@ 0.70% Cu. 2.6% Pb, 7!4 Zn.
Dafahorn1909 report.

Rex 10.SOMf~ 407tCel/kg for5 dfes.

Ree: 1.2Mt@ 1.74%Pb, 2,21% ih.
Datafrom197Sraped.

Reporfadto have mllllonsotIcna of mart.

RaaervealMt @ SO-SO%Fe.

Rea: 149kt@ 3.3S%Pb. 1.09%21Z,0,4% CU.
Datafrom1983 report

Re~ S2Skl~ S.2%Pb, 2.05% Zn,
Dafafmm 1S83mpc+t.

Ree:SOkl@ 6.2~ Au.
Datafrom1963 mpod.

Rex 15kf @ 6.S@ Au.
Datafmm 1962 report
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APPENDIX C: PROSPECTS MD UNDSVSLOPED MlNERN. PROPERTIES IN TURKEY

COMMENTSNAME COORDINATES COMMODIW(IES) OATA OATA
(2) - - LAT. LONt3. SOURCES RELIANCE

(V (4)

MAP
KEY
(1)

STATUS

mpdt

Oepoait

Oapoalt

Oapoalf

Oapoait

Oapoalt

Oepoall

Oepmlf

Unkrwn

08poalt

Oapoalf

Oapoalf

C8poail

Oapoait

MINE
TYPE

Unknown

Unknown

Unkrwn

Unknown

Unknovm

Unkncwn

Surtaca

Sulfaoa

surface

Surlace

Surface

MARKSTS

Q

Q

Q

a

a

Q

Q

R

R

R

s

s

s

s

s

s

s

137

AS

130

140

141

142

143

Kccayayk

Kurllan ‘
Yarrka

Kuacaylri

Lapaakl

Nuratiye

N 40’05’ E 26’ W Coppar,barite
lead, zinc

N 39’ SS’ E 27’ 1S’ Laad,ooppar,
zinc,altver

2 General

17 G9nwal

2,17,22 Cenanzl

l.Sm thickvein Intull bmcda.
Amaya ylatd1S.12%Pb, 36.27% Zn,

1.6%cu. 30,000 tonsidanfmad.

R* 24.4kl @ 20.8% Pb, 1.2%Cu. 9.8% Zn,
mogttAg.

Oafafmm 1970 rapwt.

Reaarveafor2 sitaa lMnd @ 1~-!?O% Fe.
RM 370kt@ 39.6% F. (1SS2).

RaaarveslMf @ t?060%Fe.

Cm In achtates valrmIn zone l~lsrn
wldaand 120mtong.

RW 87kf @ 2.27% Pb, 1.6% 731.
Oafafrom196318port.

Medium$Ize depoaltreported.

Outcropaasays 11.1%Cu.

Raa: 126Mt(1979).

Congbmarate2m thkk with4.S%Cu.

Sandstone oontalnlngnativocopper(12%)

LargenumberofveinsInandealfe.

Orrremclated withIlmaatoneendtutt.
Zone 1.5mthkk andasaeya45.S3% Mn,

Worklngccanakt of 3 tunnelsapawd 25m
epartvertledy.

Vain hmoed~ thkknaaa upto SOcm.
ON Inandealfeaoaays2.93% Pb, 39.36

% ~, 2.14% CU,2.48 O?.Au.

Exptomtoiydrltta& cruaawfa present.
Lowgradeoopper.

Franchumnpenytnvaatlgatedone 1907-11.
No rnlnlngdueto highMm contentotora.
Cwntry mck 8hetea,aendatone,tulf,oonglornarate.
Re%rewM ee lS-S4kl @ 26-78% Mn.

RaK SM.

Smalldepoatt,1S0terrarnlnad.

WoridngScomiatof 9 smalledlta.
Cm Inendeaife●$aay: 63.29% Pb, 11.47

% Zn, 0.48% Cu,10.0202 A().

Unknown

Unknown

UnkrwtvnN 3W S5’ E 2S”,3& Iron

N 4tY 20’ E 26’41’

N 4@ 15’ E 26’55’

Imn

Coppr, teed

2

2

17

2

2

17

2

2

2

2

2

2

2

2

Unknrnvn

General

Ganeml

General

Oanaral

Ganaral

General

Ganeml

General

tiMrOt
‘.

Qanaral

Geneml

General

Unlrnown

N 3WSY E 27’23 Lead,ZlnO Unknmvn
Yenke

Subaal N 4W 16’ E 26’43

N 4LV47’ E 3?4S

N 4fY4U E 3SOT

N4VS4’ E 3Y3Y

N 40” 2V E 34”2T

N4WS9’ E41’SU

N 4V 53’ E 41”39

Kaolln

copper

Pettite

copper

Copper

Coppr

M.anganeae

Oomaatlc

Unkm

Unknown

144 AnnutluOara

145 Katfat

146 Klrialar

147 Ucotuk

f48 HotMaden

149 Komortu

150 Kutban

151 SahoOCWI

1S2 Slnkot

1S3 Tutunouler

Unknmvn

Unknown

Unknown

Unknown Unknmm

N4VSY E 3&05’ Lead,ZhO UnderBmundUnkmwm

Unknown Unknown

Unknown Unkrrwn

Unknown Unknown

unknown Unknown

Unknown Unkrtwn

Underground Unknovm

N4W4LV E 3rYOU Lead,ZhlC

N 41”17’ E 41”43’ copper

Manganaae

Oapoalt

OapoanN 41’ lIY E 44”43’

s 154 Tufua N 4tY S3’ E 34”47 Ltgnlte 2 Oanerel

Oenelul

Qeneral

Oepoaif

Dapoan

Oapoalt

s 1SS Vezltkoy N 41” 1S E 41. S3 Coppar 2

s 1S5 Yuauftar N 40’ S7’ E WY 10’ Lead,ZklO, 2
Ww

63
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APPENDIX C: PROSPECT8 AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY

MAP NAME
XEY (2) -
(1)

COOROINATSS COMMOOl~(lES)
LAT. LONQ.

OATA
SOURCES
(3)

17

OATA
RELIANCE
(4)

~

STAIUS

Oawmn

-Q

ma

Oepoerl

04pelf

Oepoelf

Oepdf

oapoan

oapoan

oapoan

oapoan

MINE
lWE

WanOwl

Unklwwn

Sullaco

Unknwm

Swfaoe

Unknown

COMMENTS

T

T

T

T

T

u

u

v

v

v

w

w

w

w

w

w

x

x

x

x

x

x

x

Y

157 Babedag
Tevas

154 Cambaal
t

159 Cumall

1C4 Lzenlzll

161 Kwak

1S2 Erganl

103 Kureunhu
Olclc

1S4 Hlaadl

165 Lalapasa

1W UZUnkOpNama

1S7 Aneyatak
Erganl

23 Baakll
Nazenmagl

168 Heoen
Er!@

169 Nalllztyaret
Kelmn

170 Soganll

171 Waks
Erganl

172 Amvans

173 Gerneclk

174 Illc

176 Ilk

f76 No

177 Komellya

178 Mollakoy

179 Allclkrek

N 3T 48’ E 21Y5Y copper Unknwm

Unknmvn

Unknown

Oomeatk

Ree 300kl @ 0,8% CU.
Oatafrom1269 mpotf.

7w0 dopoutk,onewntalnlng 10kiptotmbkom.

Oepmltof 1S0,000tone@ 40% MgO.

Modemtealzofullet%emfhdepodf.

Vein 20-28cmthickeeaaylng8.S7%Cu.

Rex 622Mf Ilmeatoneklay(1S81),

Raw 24.I3M@ MS% Pb+iYI.
Oetafrom1978 mporf.

Rae: 150Mf(19S7).

Rex 38Mt Ilmeeloneway(1985).

Res 20-30Mz.

Rex 14.6Mt@ 1.39%Cu.
Oela fmm 1978 repod.

Rex 49kl @ 2.4$Il Au,4.2@l~, 2% Cu.
Oatafrom19S4mporf.

RW 40kt @ 1.d9%CU.
Oefefrom1978 mpwt

Rex 4.SMt@ 0.42% CU.
Oetafrom1979 report.

Rw 255kl @ 0.6% W03 (1955).

Rex 290M @ 2.5% CU.
Datafromf978 rapol

Rw 9Mt @ 44.48% M$IO(1288).

r3cCurmnc4.

Reeerveefof4 atta%l.lMt @ 5144% Fe (1971-1983)

Rex 174kt@ 40% Mn (197e).

Rex 3hlt (1980).

ReeaIvee for3 eifex 24,5MI @ 40-55% Fe (1985),

R- 71Mf (1977).

Rae:2Mt.
1955 countymservez 14, iMt.

N 3T4V E 2V3T

N 37”4S E 2V 3S

N ;T4S E 2VOS

N S20 E 28’46’

N 3W 17’ E 39”41Y

N 3W27’ E 40’OT

sulfur

Magneelk

Clay

Copper

Cemsnffaedstook

Lead, ZhO

Oemefal

Oemml

Oeneral

G4nerel

t3eneml

Qaneml

2

2

2

2

f7

17

Oomaelk

Unknown

Unknown

Domeelk

Unkmmn

Unknown

Unknown

Unknown

Unknown

N 4iY4S E 2tV13

N 41”5U E 2W 44’

N 41”0S E 2W48’

N W32 E 3~4@

Benmnllb

Cementfaeds!ook

LIgnIt@

copp4r

f?

17

2

17

Ceneml

Oenerd

Oenerel

Oeneml

Surface

Unknown

Unknown

N 31Y40 E 34’5S’ Gold,eltvor,
Ww

copper

Ceneml

N 3W4U E 39’4V oepoan

oepoett

Oepoan

omen

Oepoelf

oapoan

-n

Oepoall

Oepoelt

Oepoalf

Unknown

oapoan

Unknown

Unknown

Unknow!

Unkmnm

Unknwn

N S48 E 3W46’ Coppef 17
.. .

17

1?

N 3W41Y E W46

N 3W32 E 3W4V

Tungsten

Copper

General

Cenerel Unknown

UnknownN3W15U E4LY1Y

N4WOS E 4~OS

N39’ 28’ E 3W 34’

N 39”28’ E 3fY 24’

N2W28’ E W34’

N39’l& E38’ 29’

N3Y3Y E 3V3S

N 40’03’ E 42’ 1S’

17

2

17

17

1?

17

17

2

Lead,ZhW

Imn

Mangarmee

Aektw

Imn

Parfne

Llgnlfe

Camwal

Qeneml

Geneml

General

Geneml

Sutfaoe

Unknmtn

Sutface

Sutface

Surface

Unknovm

Unknown

Unknown

Unkmrwt

Unkmwn

Unkncwn

UnkncwnQenaml

82



APPENDIX C: PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY ,
COMMENTSMAP NAME

KEY C4)
DATA OATA
80URCE8 RELIANCE
(3)

COORDINATES COMMODllY(lES)
UT. LONG.

N 39’55’ E 41Y42’ Cypeum

N 4VOU E 42’IIY Lead

N 3W 65’ E 40”47 Cementtzadatook

N 3iY S1’ E 4tT 35’ Ltgntk

MINE
lWE

Surraca

Unknown

Surfwe

Unknown

Unkrwn

STATUS

Cepoait

Cefmalt

Oepoalt

Oapoalt

(4)

Cenerel

Qanerel

Canaral

Ganaml

Qanalal

Qaneml

Qarzaral

f3enaml

Ganoml

(1)

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

z

z

z

z

z

z

z

z

z

z

M

AA

AA

BS

180 &kak

181 Hlzlf Ilya$

l& Kegdeftc ‘

183 Kavurrmcukufu
Kukurtlu

lM Klgmtl

18S Meecttll

1ss Onu

42S Pesirtlor

187 Sutkens

1SS Trxtum

189 Ulutea
Isplr

190 SalIlk

191 Beyllkahlr

1S2 Sayllkehk

193 Oufluca

194 Kwacam

195 Klzlkaomn

19S Mlhallcolk

197 Sazek

198 Sezak

1S9 YUIMIIKuztirtdlk
YukertKartal

200 Ialahtye

201 Kllla

202 Kozoaglz
Islahlye

203 Akkoy
Merkez

1?

2

17

2,17

2

17

2,11

17

17

17

17

17

17

17

17

17

15

17

2

2

2,17

17

17

2,17

17

Unkncwn

Unkncwn

Oornaatlc

Unknown

Unknown

RW 20Mt (1SSS).

Ocourranw.

Rae: 12Mt Ilmeetone(1987).

Rax 1.3MI @ 4500CZ4Ukg(1982)
19S5countyreaarvee14.lMt.

N 4V 21” E 41” S+

N 3W 33’ E 41”2S

N4V 33’ E 41’W

N W W E 41”41’

N 40”28 E 41- W

N 4tY W E 41’39

N4W2U E 41” OU

Lead

Carnontfwd$took

son

Parflte

L~ntto

Clatomno

copper

Capcdl

Capoen

Unknown

Oepoert

Raa: 30Mf Ilmeetone(1987)

Sutfeoa

surface

Unkrtovm

mnaatto

Unknown

Unknown

RW 3SOMf.

R-. 387Mt (1975).

Rox 7.3Mt @ 42W CalKg (1SS4).

Rex 50Mt (1984).

Unknown

Unknown

Unknown

R- 2CUtMf@ 0.2% CU.
cafe fromf974 mporf.

N39’ 50’ E 3W48’

N 3942 E 31” 1S

N 3W 4Y E 31”13’

NS 52” E W4B’

N3V3S’ E 31”30

N 3W48’ E 31”3W

Magnealk

Barfte

ThOffum

Magnaalte

Imn

flare aarth8,
ttuortna,Lmdte

Kaoftn

Talc

clay

Magneette

canard

Oenaml

Cenoml

mpoait

Cepoalt

cepc6tt

Ozpoan

Capoalt

Cepealt

Capoan

oapOan

oapoan

Oepoalt

Oeptt

fhpoan

Capoelf

capoan

70

Unknwn

Unknown

Rax 12,3Mt from 2 aitea @ 47% MoO (1S84).

Raeewae:9.4Mt@ 31% Ba804 (1S88).

Unknown

Surface

Unknown

surface

Unknown

Sutfaoe

Slmaca

Surface

Unkrtovm

Unknow

Unknown

unknown

Unknwn

Domaalk

Unkncnvn

Unknown

Rae: t2Mt @ 46.S% MO (1982).

Rez (fil~r) 520kl @ 55% FW~r) 1,6Mt@ 40% Fa.... Oartamd

Oartaml

Gzneral

Cartaml

Caneml

Oaneml

Rex 30MtQt3.14%RE0, llMt@3S.2%F,9.5Mt@
31.25% Sa8C4.

Raw 3.3Mt@ 20-33% At203 (1979).

oapoanof modatefe9120.

N 3VW E 31”30

N 30’48 E 31” 3S’

N 3W4S’ E 31”3S

N3V44’ E3W1T SLXdepcdk rapododIn MOO,
Rex 519Mt @ 47.83% MoO (1981).

N37’03’ E 2#3S

N 2&44’ E 3r05’

N3~OY E 3#3S’

km

Mengenam

hon.
bauxtlo

Raaarvaafmm2 attainSOMt@ 21-38% Fo(1974),

Raaarvaafmm4 altax 303kt@ 12-83%Mn(19S4).Cenaral

Gartaml

Oenarel

surface

Unknovm

Unknown

Unknown

MaohankalsapamlkitnotPO081M0.
R- 95.8Mt @ 40.84% A1203(1974),
ferrous bauxite.

Rezi 1.9Mt@ 2.88% h, 0.47!4 Cu.
Datafmm 1972 mpxt.

Zlno,ooppar

.
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APPENDIX C PROSPECTS AND UNDEVELOPED MINERAL PROPERllES IN TURXEY

MAP NAME
KEr (2)
(1)

. .

BB 204 Aezmlk
Sebenkomhlrmr

BB 205 AVIUOO ‘

BB 206 Calzapagl-Sa$klrlk
E8plye

BB 207 ClbIIl

BB 208 ClrnldeSlezllk

BE 209 CUmenOOlu

BB 210 Cemll

BB 211 Oemll

BB 212 Egercan

BB 213 Cedlkll

BE 214 Hatfrkoy
nmbdu

BB 215 Hlsa~arls

BB 216 Iklsu

BB 217 lklw-Karlnca

BB 218 Illcekfepeel

BB 219 Ismll
nmbotu

BE 220 Karuyaylak

BB 221 Klzllev

66 222 Klzllkaya
E8PIIY

COORDINATES COMMODIW(IES) OATA OATA
IAT. LONO. SOURCES RELIANCE

(3) (4)

N 41Y2@ E 36’24’ Load,zinc,
copper,slNer

N 4&4@ E 3W4& Iron

N 4rY 44’ E 3& 4S’ Copper,lead,
Zlrlc

N 4WS4’ E W42’ COpfW

N4WM’ E S57 Copper

N 4(Y 52’ E W 17’ Copper.teed
Zinc

N 40’45’ E 3S’ 27’ Barffa

N 40’46’ E 36”2~ Cementfeedatook

N 40’ S2’ E 3S’ 32 Copper,lead,
zinc

N 4W46’ E 3S’ 16’ Coppar,lead

N 41”00’ E 36’46’ Copper.ZklC
lead

N 40’49 E 3S’ 21’ Lead,zinc,
‘=PW

N 40”31’ E 3S’ 23 Copper

N 40”31’ E 39’23’ COppCr,lead,
Zkrc

N 4W 17 E 3S’ 1S’ Silver,lead,
zlno,wpper,
mltlmony

N 40’ 5S’ E 3W 64’ Copper

N 40’ S2’ E 2S’ lT Copper.lead,
Zh-lo

N 40’41’ E S&O@ Lead,gOM,
altver

N 40’62’ E S KY Copper

17

2

2,15

2

2

2

17

17

2

2

17

2

2

2

2

17

2

2

16,17

Genarel

Geneml

Canard

Germml

Genarel

General

General

Genemt

‘. Geneml

Geneml

General

General

Ganeml

Cenaml

Oepoalt

Oepoalf

mpdf

Cepozlf

oapmn

Oepdf

Oepozif

Oepoelf

DepOdf

Oepoelr

Depo4n

Oepoelt

Oepoeif

crOpOan

oepoan

Oepoelt

Oepoatl

Oepoeif

MINE MMWE’rs

Unknwn Unknown

Sullaoe Unkncwn

Suflaca Unknovm
underground

Undqmund Unknwn

Unknwn

Unkrzcwr

Unknown

Untmwn

Unknwn

Unkrrwn

Unkrtcwn

Unknwn

Unknwn

Unknwn

UndergroundUnknwn

Unknown

Unknown

Unknown

Unknwn

UnkM

Unknwn

Unknown

Unknown

Unknwn

Unknwn

Unknwn

Unknwn

Unknwn

Unkrrwn

COMMENTS

Rex 1.3Mf@ 3.36% Pb, 3.94%Zn, 0,40%cu,
60.13g/tAg.

Oatefrom1066 report.

HemetiteInctayabouf100rnwide.

DlasarrinetedoreIn marble.
Away ylatda3$.S3%Pb, 32.9% i2r,
0.9% Cu, 4.44 oz Ag, end0.06 oz Au.

WorklngDcomlat C4a 1f 3mIunnelanda
oerfezofcroescufs.

Rex 37S0tons.

Vein f7-300mwidemrd27m long.

Reearvex 2Mt @ 9S% BaS04 (1974),

Rex 30-40MI cemenfrawmetarfals(1966).

VekrIn andeelfa.
Amey ylerds~8.n% z-l, f7.34% Pb

1.06% cu.

Vehr20-25cmthkk In andeelle.

Ree 2.2MI @ 1.03%CU. f .76% ~, 0.47% PtI.
Dala frmrn1SS.0mporf,

7hreedrlfl$onvain at 6m Intatvale,
Mlnemllzeflonv181blaforUOfrr.

lm thickvain,

VahrIn grenlte13cmwide.200m long.

Ocoumence.

Res:44kt @ 2.8% CU.
Ozdefrom1970 mpork

Ore in andeatleZuS.

Away Ie SS%Pb, 0.12 oz Au,and
6.902 Ag.

Rae: 1.9Mt@ 0.6-1.14% CU
Cetafmm 1970 mporf.
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APPENDIX C PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY

MAP NAME
KSY 0) . .
(1)

08 223 Koprukmst
HaIzll

BB 224 Kuskunlu,
Et@ye

B13 225 Ku81wwi ‘

BB 228 Oren

BB 227 Serrwttln
Belanclk

BB 228 Sunnenll

BS 229 Tekmezar

SS 230 Tekrrcazaf
Sulemak

BB 231 UzurrdukobU$U

BB 232 Yaklnllk

BB 233 Yomra

CC 234 Alaoaylr

CC 235 Alrneolk

CC 230 Bahoeclk

CC 237 Caylmukur

CC 23S Dendekcy

CC 239 FoI

CC 240 Qelwera

CC 241 ktela

CC 242 Kella8

COORDINATES COMMOOITY(IES)
IAT. LONQ.

N 40’42’ E 35’50’ Lead,zinc,
copper

N41Y57 E 3W 34’ COPPOr

N 40’ 4P E 37’38 Coppar,lead.
zinc

N 40’46’ E 3~ 40’ COPPW,ked,
Zlno

N 40’56’ E 34’15’ COPPW,lead,
zinc

N 40’ 5rY E 34” 3S Copper,kad,
Zinc

N 40” 5~ E 3W 14’ Copper,lead,
zinc

N 4V5U E 31Y11Y CoPPW,lead,
Zlno

N 41Y52’ E 3W 17’ Loed,ZhlO,
~par

N 4tT 30’ E 3&30’ L4ad,zk10,
WP.r

N4V58 E3WE4’ Antimony

N 40” 3S’ E 3S’ 54’ Copper,zinc,
altwr

N40’ 51’ E 31YS# COPPU

N 40’27’ E 39’35’ Cernanlfeedakook

N 4W 40 E 3(Y054 Coppor,ked,
Zlno

N 40’46’ E 3& 54’ Lead,zlno,
@JPPww!
sliver

N 40’4rY E 39’ IT Copper

N41T3U E 3. Y51’ Copper

N 40’57’ E 4W 17’ k.eed,ZknC,
00PW

N 40”03’ E WY5S’ Load,zknc,
Wver

OATA DATA
SOURCES RELIANCE
(3) (4)

17

~?

2

2

17

2

2

17

2

2

2

2

2

17

2

2

2

2

2

2

Ganeml

Oenaml

(nnuar

rMnaral

C4neral

Gonorel

G4neral

Qeneml

Ceneral

r3cmwel

.. . G8nenzl

General

9UlbMl

General

C.naml

C4neml

Qeneral

Q4rloml

General

Qenoral

STATUS

oepo4n

0oe09a

Olpaa

Cepoan

Depodr

Depoelt

Oepoalr

D4poelk

oepoan

crapoan

hrman

Oapodl

oapcan

c4pdr

04poelr

oepmn

capoan

Depoen

Oepadl

Depoan

72

MINE
TYPE

Unknoww

U’rhneml

Unknown

MARKETS

Unknown

Unkmrwr

Unknaw!

Unkrwn

Unknwvn

Unknwn

Unknmvn

Unkncwn

Unknovm Unknown

Unknown

Unknown

Unknown

Unknown

Surlaoe

Unkramn

Unknown

Unknown

Unknown

Unknown

Unknown

Domaetk

Unknovm

Unknown

Unknwn

Unknown

Unknown

COMMENTS

Rea:2.3MI @ 4.4S% Pb, 6.36% Zn,0.S3%CU.
Datafrom1977 report.

Rw: 2,7k4 @ 0.87% CU.
Oerafmrrr1983 mpolk.

Sevomlom bewkngvdna In andwtk.

Vain In endeane,
Ac.sayS.36%Pb, 3.0S%Zn, and0.12% Cu.

ReK 18Ski@ 2% Cu. 3?4Pb. 4% B.

Vein Ingranlto13cmwkde.

Hyrckkhwrnelwln ocourmnce.

Rti 5Wkd@ 0.72% CU,3.76% Pb, 2.S2%Zn.
Detarrom190s repoli.

Ore oocumInvetnaokkmokurwlwtdeene.
Aaseyahc+ve28.12% Pb, 0.45% 2n,

3.S7oz AQ,0,02 oti Au.

N@ mckh endcalte.
Smp14 eaeaya 1.59% Pb, 39.05% Zn,
9.24% CU,0.7t 02 AQ.andO.(MOZAu.

1 m Ve4naaaaylno65% Sb.

oapcanIn IImywache.
Away. ylekdS.0%Cu, f2.S% Pb, 2 oz Ag.

0owrmnc4 ykldlng 4.57% Cu.

RW 224h4i llrneabrm/cernenlraw’malerkle (194S).

Occumence.

A410Y k 72.5% Pb, 0.5% ?21,0,39 OZhAU
9.9 Ozn@.

Slx Iawe veins Inandeelk.

Irondchcm, slagdump8upto45,000 tons.

Oocumwme.

Nydmlhermalvein In andeaite.

,
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APPENDIX C PROSPECTS AND UNDEVELOPED MlNERN. Properties IN TURKEV

MAP NAME
(2) -.

(1)

COMMENTSCOORDINATES
LAT. LONQ.

N 4W 48’ E 39’07’

COMMODl~(lES) DATA OATA
SOURCES RELIANCE
(3)

STATUS

Oapoeii

Oapoan

Oapoalf

Oapelt

OepQzlt

Oapoan

Oapoalt

Oapoail

mpdf

Oapoelt

Dapoatt

Oacd

MINE
lYPE

Unknown

MARKETS

Unknown

Unkncwn

unknown

Unknown

Ootnaatlc

Unknown

Unknmm

Dlnnaetlc

Unknown

Unknown

Unknown

Unknown

Domaellc

Unknown

Unknown

Unknown

Unknown

(4)

CC 243 Kdtepa Laed,zinc,
Illvar, (@d

2

2

17

2

17

2

15,17

$7

2,1?

22

17

22

17

2,17

2

2.17

17

19

2

i?

17

Vein In W14aalte.
AWlly 1013.55% Pb, 39.25% 2n, 1,S902
~ andtraceof gold.

cc 24i Kolal ‘ N40’ 35’ E39’ 35’

N 4WOS’ E 3Y 50’

Land,ZtllC,
copper

Oanefal

General

Oanoml

Oanaml

Oanoml

Five ooourrancaeraPoIIad.

CC 245 ok8UNk
TONI

Copper,bed,
Zinc

Unknmvn

unknown

Surfaoa

Unknown

Unknown

Sulleoa

surface

Sulfaca

SUlfma

Sulfaca

Sulieca

SUIW4

Untmwn

Suliace

surface

Rex 450kt @ 3.23% CU,3.S4%Pb. 4.SS%Zn.
Date fmm 1971 Import.

CC 246 Stw N 40”37 E 3S’ 1S’ Coppaf,lead,
Zlnt2Sltvaf

Oapmlt Inandaefte.
AS8@yh 5.18% CU. 15.18%Pb, 27.15%

Znand ll.l)oz Ag.

CC 247 Tahnh

00 248 @lnllk

N 4tY2Y E 3#4V

N 3&44’ E 3W 12’

N3& 12’ E3&lV

Cwnantfaadstock

Iron

Oold

Rw 120Mf Ilnmalonaklay(19SS).

Rae: 3Mt@ M-35% Fe.

00 249 H0t8y
Kaeaolkkoy
Kaeaclk

RaIX450kl @4911Au.
13atafrom190!sreport

00 250 lowndamn N3& 34’ E3WIU

N3& 32’ E24’lU

N3G 24’ E 3&32’

N 3&21’ E 3S 57’

N 3&3T E 3W 12’

N 31YOT E 3C5S’

N3&46’ E3& 13’

N313”3T E3Y39

N3&lS E3Y 37’

Cementfaedotock

Bmmlto,
Iron

hen

AJlbaetoz

Imn

Canetul

Oanarel

Oarmral

Qanaml

Ganoml
‘.

RaIXSOOMlmad (1S42).

00 251 Kwayllan
Kklkhan

Rex 6Mt @ 15-33% F.q 9-12%At203 (1978).

00 252 Kaatelkoy Rex 2Mf.

R- 4.2Mt (1$0S).OD 253 Klzlldag

00 254 Paya8
18kend0Nn

Sadlmanlarydapoeltwtfh8.lMt @ 32.3% Fe.

00 255 Sarrmndag Cementfaaoslock

Bauxlta,
Imn

Magnaett@

Imn

Rex 5.7Bt llm-$stondclayhmi(19S2).

DO 2313Slrman
Payee

Ree: Il)kif @ 35% Fo. 20% A1203(1959).
Obtrlotraaervw 86.4Mt @ 20% At203 (1S74).

tinerel

Oanaml

Oanaral

Caneral

Oaneml

Oanaral

Danaral

Qanaral

Cepoett

DepOett

oapoen

Oepoeti

Oapett

Dapozn

hfmn

Unknown

EE 257 Cakalll Repwtaddapoettof f00,0COIonsofmagneette.

EE 25S Oadeler Hematila-tlmonliedepoeltcovettng150mx 1500m,
Ras 500N @ 5S.9%Fe (1977).

EE 259 Gutnar N 3W39 E 34’OIS

N 3&41Y E Ww’

Ootomtfa

Imn

Rae:253Mt @ 19-20% MoO(1973),

EE 260 Icel
AdanO
Kahramanmarae

Rex 30Mt ore IdenttttadIn 1978,

EE 261 Nerglzllk N 3~OS’ E 34’40’

N 28’20’ E 33’25’

N W22’ E 3Y5U

copper,
gold,altvw

Unknown

Surfaca

Sullaca

Unknown

Unknown

E@. Indlcataa29.5% Cu, 0.23 oz Au,
102 Ag.

EE 282 Oranduzu Iron 10.9Mt@ 35% Fe (1977).

RW 650MI (1973).EE 263 Slllfl(e Llmaetone
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APPENDIX C: PROSPECTS ANO UNOEVELOPEO MINERAL PROPERTlE8 IN TURKEY ‘,

COMMENTSDATA
RELIANCE
(4)

General

General

General

General

General

Ga4wrd

Gan*ml

General

General

Garmral

General

General

General

General

Geneml

Ganaml

MAP NAME
KEY (2) . .
(1)

COORDINATES COMMCXXTY(tES) OATA
IAT. LONG. SOURCES

MINE

Surfeca

Suliace

surface

Surfacb

Unkncwn

Surfea

MAJWE7S

Oolmeflc

DOmedlo

Oomedlc

Domedlc

Unknown

Oornedlc

(3)

17

2

2,1?

2

f7

17

2

2

2

2

2

2

2,17

2
‘.

15

17

17

17

17

2

2

17

17

N 30’21Y E 33 S3’ Cemanffaad$tock

N 40” S3’ E 2W 03’ Kaolln

N 41’ 04’ E 2S’ 02’ Kedln

N 41’01’ E 20’ 5S’ Kaolln

Rex 200Mt Ilmaetona(fS33).

Medium$Izodepodfmporfed.

RW WOkl Q 15-30%A120.3(198S),

GooddepodfraPottad.

Rex 304kl @ 30-32% Mn (1974).

Re85.7Mf (12s3).

Ore In Oevonlanchalk.
Nanwv valnaasnaylng1.4S.3.S5%Cu,
and 3.12-3.83 osifAg.

Modetnte$Ize sandclaydepelt.

EE 204 Tawcu

FF 206 Molar

FF 200 ~avufk~

FF 2S7 SeyaZTOpmti

FF 2SS Catalce

FF 2S9 Catdca

FF 270 Kaabaal-Csrtlk

Cepoatt

Oapodf

oapoan

Oepodf

Oepoen

Oepoaif

Oapodf

Oapoetf

Depodt

Oapoen

Oepoen

N 41-09

N 41” OW

N 41’04’

E 2S’ 27’

E 28’2T

E 2S’ 34’

Manganeeo

Quartzsand

copper,mu Unda~mund Unkncwrr

FF 271 Paaabehce

FF 272 Samendke

FF 273 Slta

N 41”07’

N 4V 5~

N 41” lU

E 2S’0S

E 2913’

E 2S’3&

Clay

Copper

Tlfenlum

surface

Unkntwn

surface

surface

unknown

Surface

Sulfate

sulfluG

Unknown

Domadlc

Unknown

Unkrrcwlr

Oc+rmefk

Unknown

Unknown

Rqorfed to confalnlm tons@ 2.5% Cu.

Seeohaandagrading23.4% mzgnefifa,32.05%
Ilmanfta,18,72% zircon.

T102contantaaaaya 14.7%.

Large●lze me cfaydqzoalf.

Occurrence.

RaaldualluflledepoeffadlacovamdIn IWOC.
Reeerveeof3alfex llMIQ l.1-l,e%ll (1S85),

Moderatealze fulleta earthdepdf.

Faa$lbllKyefudycompletedIn 1991,developmentdaddo
dua In 1W3.

ROX 1.2Mf@ 11.49/l Au,

Rae: 135N @ 10% PbtZn.
Oetafromf2S1 report.

Rax 475kf @ 0.33% Sb (19S1),

Rex 125kf@4~A0, 39JlAu.
LMtafrom1974 repoft.

Rex SSkf @ 1.1J3@tAu, 1~~.
oats fmm 1979 report.

Occufranca.

Rae: lMf.

Rex SOMf(1970).

Ram9M m3 @ 0.1 g/m3Au.
Oetafmm 1955 report.

FF 274 Yalcadk

c3G 275 Mkbad

13c3 276 Burgaz
Odarnla

GG 277 ClffUkOvaclk

GG 278 Otklll

N 4W 65’

N 31Y11’

N W 11’

E 2s’ 13

E 2T 31’

E 27’45’

Clay

Amanlc,gdd

Titanium

N3&lW

N 3S’ OS

E 26’17’

E 20’ S2

clay

Gold Oqmil

Oepdf

oapodt

oapodf

Oepodl

Oepoail

oapoen

unknown

Unknc+m

Unknown

Unknwn

Unknown

Unknown

Gf3 279 GUmUSSU N 3S’0S E 27’01’ Lead, zinc

GG 230 Kdadk

GG 281 Ka!atylkn
Ampdag

GG 282 OdO!nh
Kure

GG 283 Seydlkoy

GG 2S4 Turenll

GG 285 Yenlkoy

HH 280 Kafjlamen
Oerphana

N3#3T

N 31 Y213’

E 21Y31’

E 27’10’

MbfCUIy

Stfver,gotd Genoml

General

Ganaml

Geneml

Unkwfin

Unknown

Unknown

unknown

surface

Unknrhvn

N WCS Gotd, dfvar

N 30’32’

N 3S’ IT

N 3&07’

N40’OS

E 2S’ 51’

E 2T 217

E 27’21’

E 4Y OT

copper

Barfle

Fwme

Gold Ganonzl oapoan

74
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APPENDIX C PROSPECTS AND UNDEVELOPED MINERA, Properties IN TURKt?f

COMMENTSMAP NAME
(2)

(1) :

HH 287 KUIO@U

HH 2S6 SWfkOm18

HH 289 TUZIUC8 t

II 2S0 Arm ‘

11 291 A411toy

II 292 Saklbaba
Kwa

II 293 hlObOiU

II 294 K04tarrwmIaraa

II 295 T04Ya

JJ 296 Agcwar

JJ 297 Akdag
Yahyan

JJ 2S6 Bunyan

JJ 2SS Cekllplnari
Yahyall

JJ 300 Dallkkaya

JJ 301 Demkoy

JJ 302 Kafahalka

JJ 203 Knyaerl

JJ 304 Klzlitapa

JJ 305 Mentaee

JJ 336 Slglrcilll
Yahyall

JJ 307 Tugmtocagi
Yahyall

JJ 303 Yahyall

JJ 309 Yatllk
Yahyall

COORDINATES
LAT. LONO.

COMMODtlY(lES) DNA
SOURCES
P)

2

17

f?

17

17

f7

17

17

fr

17

17

17

17

2. ..

17

17

17

17

2

17

17

17

17

OATA
RELIANCE
(4)

General

Geneml

Oanarnl

General

General

General

canard

Qeneral

Qeneml

Oanaral

Canaml

STATUS

Dapoalt

Unknown

Oapoalt

Dapoalt

Oapoatt

Oepoalf

Cepoait

Unknown

Oapoan

Deposit

oapdt

oaptxn

Oafmalf

DeQoalt

Depdf

Depoalt

Depmtf

Dapoalt

Dapoalt

Oapoalt

DOpdt

czapdf

fxpoatt

75

N 4W05’ E 4257’

N 41Y2W E 4Z3S

N 4W03 E 4~39

N 41” 1S E 33’ 21’

N 41”48’ E 3Y4Y

Amanlo

Patina

Gypsum

cement faedatook

copper

Thmadafdt$ In area.

Rex 2Bt (1977),

Raa: I-WI (196S).

Rae: lS6Mf Ilmeaton#clay/marl(1979).

Rex 15Mt@ 1.69% CU.
Datafmm 19S5rapt.

Rex 1.8Mt@ 3.59% CU.
oak from1965 report.

Ra& 150Mf h108tOl#lMfi (1S75),

Rea:360M oubk matem.(1964).

Rex 500hf@ 23% Mn (lW).

Rex 2t)5kf@ 3.71% ZI, 5.63% Pb.
041sfrom1971 repot

Rae:260kf @ 14.12% Zn, 6.72% Pb.
Ram50td@ 12.6% ~, 0.94% Pb.
Oatafrom1S65report.

Rae:201MI llrna4toha/clay(1961).

Raw 28!4 @ 10% Pb. 20% Zn.
Datahum 19s6 rapolf.

Ocoutmnoe.

Rae:SOkf@ 9.28% Pb, 22.79% Zn,
Raw30kf@ 15% PQ,30%Zn.
Oak tmm 1971 report.

Rex (HIgr) 720kf @ 48% F% ILCW) 460ki Q 54% Fe.

Rex l-t.5Mf (19SS).

Rea: 178.Skt@ 5.29-9.79% Zn, 143.82%Pb.
Datafrom1971 mpeff.

Minorom mlnad.

Rae: 15kt@ 9.f f % i%, 3.46% Pb.
Oatafmm 1978 mpxf.

Rex 18ki@ 25-37% ~, 3% Pb.
Datafmm 19S4repot.

Rsaetveafmm8 altes 6Mf @ 5f -59% Fe (197S-12SS).

Rea: 16kl@ 9.f 1% h, 3.46% Pb.
Oatafmm 1971 report.

Suhoa

Swface

Suffaca

Unknown

Unknown

Domaat*

Unknown

N 41”4S’ E 3$43’ copper

N41”61Y E 33’46’

N 4f” 22’ E 33’47’

N 41”01’ E W@’

N WIIT E 3S25’

Cementfaadatock

Marble

Manganaaa

Zno, lead

Surfaoa

Surtaoa

Unknown

Dormauo

Dom4atk

Unknown

N 33’ 1(7 E 3f$ 35’ Zfnc.lead Unkncwn Unknown

N 3&51’ E3S52

N 3&07’ E 35’22

Cementfeedstock

Lead,ztnc Geneml

Oanaral

Geneml

Oaneml

Canaml

Deneml

General

Oaneml

Deneml

Cenernl

Qaneml

N 3WOT E 3V2Y

N W OS E 35’19’

Lead

Lead,Zk10

Unknown

Unknown

Unknown

surface

Unknown

Unknown

Unknown

Unknown

Slnfmce

Unknown

Unknown

Unknown

N3S’ 54’ E 3&51Y

N 31Y43’ E 3S3U

N 3&2& E 3S02’

Imn

Dypaum

Zinc,lead

Unknown

Unkncwn

Unknown

Unkncwn

Unknown

Unkncwn

Unknovm

N3V54 E 3W4U

N 3&fU E 3S 35’

Copper

Zlno.lead

N WIO’ E 33’33’ ZhIC,lead

N 38’OT E 31Y22’

N W07’ E 3S 22’

Imn

Zlno,lead



APPENDIX C PROSPECTS AND UNDEVSLOPEO MlNERN. Properties IN TURKEY

COMMENTSMAP NAME
(2) -.

(1)

JJ 310 Yazlllkoy

JJ 311 ZemenIl
, (

KK 312 Igneeda
Merlgdl ‘

KK 313 Iklzfopder
Oenurkoy

KK 314 Knmdem

KK 315 Sukrufm$e

LL 31.3 AdOZ

LL 317 Baylndlr

LL 318 Kamen

MM 319 Cubmllk

MM 320 Hktfyrmumdiye

UN 321 Ayrencl
Bolkardagl

MN 322 Calalofufi

t4N 323 CeylrbeO

f4N 324 CIZylrtmO

NN 325 Do@nbey

NN 328 kfmrta

NN 327 Ksmmen

NN 328 Keetel

NN 329 Klzlkeklr

UN 330 Meydoe

COORDINATES COMMOOl~(lES) DATA
‘LAT.

OATA .
LONG. SOURCES RELIANCE

(s) (4)

STAIUS

mpodt

Depdt

oepodt

Cepoelf

Oepoett

C4p041f

DepOZlf

MINE MARKETS
lWE

Unknown Unknown

Undorgmund Unknwn

N3&3S E35’42

NW4Y E3&2U

Pumlw

L4ed,zlno,
diver

Gofd

17

Is

17

17

17

17

2

17

2

2

2

17

2

17

2

17

17

17

2

1?

2

Rex 18SMeubfomofere(1$S7),

Rem3SMf@ 8% Pb, 12%~.
FeedbllitystudyeonductodIn 1970’8.

RwO.l-lM m3@0.l+12glm3Au.
Oetefmm 198s report.

w. 2Mt@ 0.5% cu.
Oetefmm 19S1report.
Po~hyry copper.

Rex 221Mt~ 0.27% Cu.
Oetefmm 19ss repoll.
Porphyrycopper.

Ro# SMf@ 0.3-0.4% CU.

Ma fmm 19s3 mporf.
Porphyrym.

Ore wln 3-10mthickIn Ilmeelone.
Rw 20,000 tons@ 4CLSO%Pb
20,000 tons@ S-12%Pb.

Rem 100k1@ 73% CeF2 (1978).

Ooourmnco,

IndkellonsC4dd woiklngs.
Hemeftte@ SO%Fe In ferme betweenah & marble

Ore Inschteleveraglng4% Cu.

3.97MI @ S7.S5%A1203(19s4).
Dlespcmom.

Oolffk hemetiteIn shale.

Partof Konyedktrtof
Rem 14.SMffrom3 Iite$ @ 4147% MoO (1978).

1955 countymm-we 10N @ +40% Cr203.

Rex 3Mt (19S1).

Rex 28.7Mf @ 41.?% Af203 (t979),
Ferrousbmodk.

Partof Kenyadkfffct
Rw 8.LtMtfrom2 dtee @ 46% MoO(1976).

Ooounolzca

Re& lSOMt(1974).

195Scounlymwrvw Iokf @ +40% Cr203.

Geneml

Deneml

Ceneml

General

General

Ceneml

Ceneml

Genwel

Ceneml

Gsmoml
-.

Qermrel

Geneml

Genorel

Cenerel

Geneml

Cenerel

Cenerd

Genbml

Cufeml

Cermml

N41” SZ E2YSS’

U 41”40 E 2~ 41Y

Unknown

unknown

Unknown

Unkrwvn

N 41” 5S’ E 27’25’ Unknown

Unknwm

Unkncwn

unknown

N 41. 5S’ E 2~ 31’ Coppel

N 3W 02’ E 34.21’ Leed

N 39’2S’ E 3YS2

N3Y27 E 3Y5LY

N40’4Y E 3W41J

Fluompw

Umnlum

Iron

Defmzil

Oepoeff

Unknown

Unknown

Unknown

Surfece

Slnleoa

Unknown

Unknown

Surfeca

Surfeoe

Unknown

Unknown

Surfeca

Unkmwn

Unkncwn

UnknownN 40’ 4~ E WY4S

N37’lS’ E33’S2’

Copper

mmfe mpwn

Oefxwf

oepoen

rhpodf

f3ep0df

Depoeff

oepoen

hpoen

Unknown

oepoen

76

N 3TO# E 3T2S

N 3~4S’ E 32’22

h-on

htegrmefte

Unknown

Unkmwn

Unknwn

Unknown

Unknown

Unknown

Unknwn

N 3T417 E 32’22

N 37’47$ E 31”54

N 3S’ 21’ E 31”26’

Chmmife

Sontonlle

Bwxit6

N 3T 11’ E 3S 14’

N3WO# E3217’

N37’ 11’ E32’3S

N 3W 21’ E 32’S4’

Loed

Llmeetone

Chtomlfe Unknown

#
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APPENDIX C: PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY

COMMENTSMAP NAME
(2) . .

(1)

C~RDINATES COMMODllY(lES) DATA DATA STATUS

Depoeit

moan

Unlmcwn

00p02n

oepoan

oepoan

-n

Unknown

oapoan

oapoatt

Depcait

Depoelt

oOpOan

hpan

oapmn

oepoan

Depoan

oapoan

oapoan

Depoelt

Depoen

00pom

00p0On

oapoett

oepdt

oepmn

77

MINE
lVPE

Unknown

Sulwe

Sul?ace

unknown

Unknown

Unknmvn

Unkrwn

summa

MARKETS

Unknown

Unknown

Oomaetlc

Unknown

iAT, LONQ.
. .

(3) (4)

NN 331 Merem N 37’61’ E 3224’ 17

17

17

2

2

2

2

17

17

17

17

2

2

2

2

2

2

2

22

2

2

17

17

17

17

17

Germml Partol KOW8dklrkt
Rex 52.lMt @ 46.47% MoO(1975).

Rea 2,4MI (1S51),

Rex 41OMI(1974).

f3ccurmnce.

1955wunty reeervea10kl@ +40% C1203.

Occurmnoe.

Ooourrence.

Res lWMt (W74).

Ron:79.8Mt @ 4347% MoO (1978).

Rae: 121kl (19S0).

Rw 1.2Mt@ 20-31% At203 (19S2).

RW 10W tom@ 27.72% Mn.

Rex 15-20klre~ed.

Ore assays25% CU,0.0S407.Au, 0.902
4.

h$rly at 0.12 oz/tAg.

Medium81z@dapoaltmpocted.

occurrence.

oepoanof 50,000 tons@ 1.s7% Hg,

Rex 6Mt @ 33-5S%Fe,
Sword atmll pitsdevelopedIn 19S5.abandonedaa N S.

t30p00not 140,000 ;ona.

occurrence.

Rex 300kt@ 4.0% Pb.
Oela Own 1SS7report.

ReeeIveefrom6 altw 6,5AM@ 33-$1% Fe (19S4).

RW 1Whit clayhnerl(1979).

Rex 23Mt @ 5200 CalOrg(1976).

Rex 2SMI (19s7),

NN 332 SagIlk ,

NN 333 Smtlar

N 37’SU E 3~03’

N 37’ 33’ E 3TS~

N3712’ E 3T 33’

N 3Y 17’ E 33”23’

N 3d’SS E W31’

N 3T02’ E 32’3S

N 37’ 3Y E 31”2S’

N 3S”49 E 31”45’

N 31 Y42+ E 31’ 46’

N 3S’S9 E 29’2T

N 3Y3U E2S’S3’

N 3V 41’ E 2W 42

N 39’2T E 2S’04

Benlonlte

Llmeatone

Leed,berlte

Chmmlte

Lead

Lead

Llmaetorm

Magnealte

Meemchaum

Kaolkr

Manganeae

Manganeee

copper

NN 334 Satioglan C3ermrat

Genaml

Germml

General

NN

UN

NN

NN

NN

NN

00

00

00

335 Sudur

336 Taakent

337 Yelrnez

333 Yeelldeg

339 Yunak

340 Yunak

341 Aitlnes

342 Andlz

343 ArWlar-Kamagac

344 Avcllar

Unknown

Unknwn

Oomaetlc

Unknown

Domaatk

Unknwn

Unknown

Unknown

Unknown

Unknown

Oomaetlc

General

Oeneml

General

General

Surfece

Sudaca

Unknown

Unknown

Unknown

Unknown

Sthiece

Qeneml

Geneml

‘.
Genard

General

General

Genamt

Qeneml

Oeneml

Genemt

Genaml

00 345 Aydqdu N 3V 29 E 29’55’ Lead,sliver,
menganeee

Keolln

Copp?r

Memury

Imn

00

00

cm

00

346 Aydqdu

347 Azant

34S Selteh

349 Catak

N 3S 2S E 2~ 65’

N 3S’ 21’ E 2~ lU

N3S’5U E2V33

NLW09 E2W1S’

Unknown

Surfece

Unknown

Unknmvrr

00 3W Combutl

00 351 Cukurvlmn

~ 3S2 Egrtgoz

N3fY5S’ E2W2T

N 3S’0!2 E 2V 25’

N 39’24’ E 29’14”

Memuy

Anthony

Lead

Unknown

Unknown

Surlece

Sutiaoe

Unknown

Surfece

Unknown

Unknown

Unkrmwn

Oomeatio

00 353 Emat

00 354 En’at

00 355 Gedlz

00 35s Oedlz

N 39”2W E 29” l!Y

N 3W2U E 29” 1!?

N 3W 02’ E 2W 25’

N 3S’ 02’ E 29’ 25’

Imn

Camentfeedalcck

Llgnlte

Gypeum

Oenaml

Genaml



APPENDIX C PROSPECTS AND UNDEVELOPED MINERAL PROPERTIES IN TURKEY

COMMENTSMAP NAME COORDINATES COMMOOITV(IE8)
KEY (2) . . LAT. LONQ,

DATA OATA
SOURCES RELIANCE
($) (4)

STATUS

Oapodt

Oepoail

MINE
TYPE

Unknown

MARKETS

Unknown

Unkn@vn

Unknown

Unknown

Unimwn

(1)

00 357 Gortnlklepa
Merkez

Ros 21Skl@ &23% CU.
Oatefrom1974rapoil.

mfaa OCCIIIMIICOOreported.
COllWlOdMOONOO3.87Mt@ 1-3.75%Sb (1970).

N 39’2’2

N 3S’ OS

E 2W3#

E 2V 39’

Lead 17

2,17

5

2

2

2

2

17

2

2,4,17

17

17

17

17

17

f?

17,22

1?

17

17

2

17

2

Ganaml

13anaml00 355 Doynuk
Cwakoy’
Oagardl ,

35S Hememkoy N 3W lY

N 3S’ 3Y

N 3W4Y

N 3V 2S

N 3W3U

N 3S’2S’

E 2W lT

E 2W 55’

E 2V 18

E 2S’69

E 29’31’

E 2W 44’

Boron

Magnealte

MenuenoaG

clay

Mqanaao

silver

Om zone&Smthickof cokmenlte.

czapdi 015.9 ICIOIID043.16% t4co.

Rex 300 tom @28.84% Mn.

Modammslzoflm ●ndpottoryday depoall.

RW 500 tonempoilod.

Raw 1.7-lW2Mti @ i93.7911AS
Dotsfmm 1284 EllbankMIMII.

A080Y14%Pb, 20% 2h
Cepoallwith Is mportadat 27m.

Rex 205MI @ 2760 Cal/kg(1S85).

ROW22Mt @ 46.42% MoO(1$82).

ROK1.7Mt @ 5S68Celfkg(19dO).

RaIU20N @ 2.17% C (1971).

Ras 25kl @ 20% Pb+ih
Datafmm 1s86 report.

R- 287M @ 9.9-20.2% ~
220kl @ 0.9-?.?%Pb.

Data from 1237 report.

R- 83CM Ilmaatone(1978).

Roe:1.2MI @ 40-4S% Fe (1974).
LowgmdaallowedonlyIlmltodaxplomtknproductkm

Roe:122Mt@ 20-21% MoO(1$80).

Rox 125MI (1972).

Roe:10Mt@ 30% Fe (1972).

Homatitadapodl E@mIhkk and 100m ICWJ.
Oregmdoe57.11% Fo.

RW lSOkl@ 0.4% ~ (1987).

SI’nollOccun’enoa.

00

00

00

00

00

00

3!30 Klnlk

381 Kcadar

Qenaml

Donoml

Oopoall

Da@t

Unknovm

Unknr?un

302 Kundumn

363 Kurucay

364 Morkoz DanOral

Ganeml

Daneml

Conofol

Daneml

Canaml

Danoml
‘b

Daneml

Cem3ral

Gonoral

Cenofal

Denolnl

Deneml

Ceneml

oapoan

oopoan

cOpOdt

cOpOOn

OapOdt

Unkncwn

Dapoall

Dapodl

Oepoail

oOpOdt

Oepoall

Unknmm

o.podt

oOpOOn

cOpOOn

Oapoatl

78

Unknown

Unknwn

Unknewn

Unknown

Unknown

Unknwn

Unknown

unknown

Surlace

Unknovm

Unknown

Unknmvn

Unkncwn

Unknown

Unknown

Unknown

Unknwn

Domaalk

Unknown

Unknoim

Oomeallo

Unknc+vn

Unknow

Unkrzwrr

Unknown

00 3s5 Cmaca E 2S’3T Lead,Zil’lC,
oobelt cadrrdum

Llgnlte00

00

00

00

PP

388 Seyltomer

387 SObran

38S Tawanll

389 Yagmurior

3?0 Alvar

N 3W 35’

N W40’

N 39” 3T

N 3!7 04’

N 31Y5#

E 29’52’

E 31YIU

E 29”30’

E 2VOW

E 3~38’

Llgnlte

Qraphlte

Lead,zinc

PP 371 Calana NW 15’E 3W05’ 2ho, lead

E 3r30

E 37’ S9

Cementkedatock

Imn

PP

PP

372 Oarondo

373 Dogonsahlr

N SW

N S09’

PP

PP

PP

PP

374 Haklmhen

37S Heklmhan

378 YanMc

3n Yonlkcy

N 3W4V

N 31Y4S

N 3&41Y

N S 21’

E 3TE8’

E 37’40’

E 33Y2#

E S 31’

DOlonwo

LlmOOtOnO

Imn

Imrt

Surfece

surfaoa

surface

Unknown

Unknwn

sulf~

E 28”32

E 2& 2S

Mamury

Mka

00

Oa

378 Sahwdere

379 Beyramaoh

N S 21’

N 3S’ 55’

,
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, APPENDIX C: PROSPECTS MD UNDEVELOPED MINERAJ.PROPERTIES IN TURXSY

COMMENTSDATA DATA
SOURCES RELl#J4CE
(s) (4)

MAP NAME COOROINATSS COMMODITY(IES)
KEY (2) .fAT. LONG.
(1)

. .

STATUS MINE
TWE

Unknown

Surknr%

Unkncwn

Unknmvn

surface

Surfam

Unknc+m

Unknown

Unkncwn

Unknown

surface

surface

Sulfate

Unknown

surface

Unknmvn

Surieoe

Surfaca

Unknown

Sullace

Unknown

Unknown

Unknown

Unkncwn

MARKETS

Unlmwm

Unknown

Unkncwn

Untmmvn

Domeetk

Unimwm

Unknow

Unknown

Unkrrcwn

Unknown

Unknown

Unknown

Unknown

Unlmown

COmeeilc

Unknmvn

Oorrreetlc

Domeetlc

Unknown

Unlmmvn

Unknown

Unkncwn

Unknovm

Unknown

00

cc

350 Caldag

3s1 Delller
Qorwe ,

N 3fY 37’ E 27”4S’

N 3W34’ E 28” 13’

NICkbl

TifOnlum

17

2,17

2

2,1?

17

2

2

2

17

17

17

17

17

2

17

2,17

17

17

17

17

17

17

17

2

9eneml

Gknerel

Generel

General

Cenbrul

Cenetal

Generel

Genbrnl

Generel

Ceneml

Ceneml

General

Cepoell Ree:39.4MI @ 1.21% NI (1988),

Ore In mke schlek.
Ruflleplecwkeeaeylng65% T102.
Reeewee fmrn3 dtes 53.SMf@ 0.S%TI (1S55).

Aeeeyk 61.84% Pb, 31.47 oz Aff,
end0.18 oz Au.

Smelldepoclf.
Rem l.WfMf@ 1.8.8% Sb.

ROKSOhffcleyhnerl(19S0).

Om es secondaryemlchmenfot mark.
Ple.am dodvedfmmoldveindepetk.

Occurrence.

Prod.240 tonsofore 1S4749.

RCC:749kl @ 2.0% Pb, 2.0% 2n, 1.0%CU.
Oetafmm 1978 repwf.

Rae:20M m3 @ SSnzg/m3Au.
Detefmm 1S30report.

Ree:3oMt@ 1% n (1s8s).

Reeerveefrom3 sites 6.2Mt@ 40-58% Fe (1978).

Rex 3MI @ 32,74% A1203 (1986).
DIewore ore.

Cmoullence.

Ree:30hft Ilmeetofm(1SS9).

Reeerveefmm2 sitex 46Mf @ 5500 Ccl/kg(1985).

Rex 30MI Ilmeetone(W3S).

Rex 40Mf nwt (19S9),

Ree: 178kl@ 40.38% Mn (1S85),

RW 140Mt@ 1S%MoO (1975).

Ree: 102M@ 44<8% Cti03 (1981).

Rex WI@ 10%S (19S3).

Res 70M @ 18.8% Mn (1983).

Rew lMt @ 5000 Celllrg.

Oepoelf

m

ml

382 Oerbent N 3&ll” E 28”33 Lead,Wver,
(@d

Anflmony

Depelf

3S3 ErntIIi N 3S’liY E28”k’ oepokn

Oefroelt334 Konekler

385 Kuzkoy

N W 22’ E 28”43

N 3&65’ E 2&28’

Clo

cc

Cemenf feedotook

Tlhnlum Oapoefl

cd

00

Ci3

3ss Pulluca

3S7 Retmmlar

38s Ranmenler
Selendl

3SS Sallhll
serf

390 Turouflu

391 ElblCtOn

3S2 Cokwn

N 38’ 55’ E28”58’

N 3WW’ E 28” 35’

N 3W50 E 29’ 01’

Suffur

Leed

Lead,ZIIlO,
copper

cold

Oepoell

Oepdt

Depoetl

00 N 31YW E 28” 05’ Cepoelf

N 3&3U E 2T43’

N35’t3’ E3T1T

N 33’03’ E 3S”30’

lltenlum

Imn

Betmlfe

Qc

RR

RR

Depdf

oepwt

Oepoeir
‘.

Generel

Cenerel

Cenwel

Cenerel

Gknerel

Cermrel

Germrel

Qeneral

Generel

Qeneml

Cerleml

RR

Ss

Ss

393 Nadir

3S4 Dumkbesl

396 Herbul
Snopl

398 Koceler

397 Yeellllkoy

398 Akeekl

399 Fethlye

400 Kereborlkn

401 Kmacahleer

402 Koycqk

403 Oren

N 33’lU E 3S’ 57’

N 3TOIY E 41’0S

N 3V21Y E 42’ 33’

Copper,zinc

Cementfeedetcck

Aepheif

Depoeif

OePOCH

Depcdl

Ss

Ss

l-r

l-f

l-r

l-T

R

T7

N 37’10’ E 40’32’

N 372U E 40’W

N 3LY37’ E 29”07

N W48’ E 29’13

N 3~02 E 28’W

N 3TOS E 2~48’

N 38’67” E 28’41’

N 3W4S E 29”2S

Cementfeedetook

Cemenffeedetczck

Merzgeneee

Cofomfte

Chromlte

sunur

Mengeneee

Llgnlte

Oefroeif

Oepoelf

Oepoeif

oepoen

Oefmert

Oepoetl

oepcen

oepoen
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APPENDIX C: PROSPECTS ANO UNOEVELOPEO MINERM PROPERTIES IN TURXEY

COMMENTS

Rw 0.13.lMt (1974).
ReeeNaa from3 sitaw 3.SMt@ 94% BaS04 (1959),
Plantpmduoea100ktgroundbalto.

RW 2.4Bt CkY/flMlt (19S0).

Rex 450Mt (1975),

Rae: 3Wh4t(1975).

Rex 313MtCIOy/MOli(1S234).

R* 284kt @ 5.4% Pb, 4.7% ZrI, tO.49ilAU
335911Ag.

Oetafrom1981 report.

Rez: 152kt@ 2.34% Pb, 1.05%Zn, 3.12~Au
140gnA/j.

Oak fmm 1981 MPOR.

RW 29kf@ 6% Pb, 29% Zn.
Oetafmrn1971 report.

Rex 340kt@ 3.6% Pb, 2S% Zn,
tila fmm 1971 rapolt.

Rex 150Mt(1977).

Res 2S4kt@ 33~ Ag, 10.49flAu,
5.4% Pb, 4.7% 23,

Oetafrom19S1rapo+t.

Rex lS2kl @ 14C@AS 3.12~ Au,
2.3% Pb, 1.0S%2n.

O@afrom1S40report.

LlmonlteIn Ilmaetoneanddkrtk.
Ore dlmmwkrm500m longby 50 deep.
Rae: 100,COOtons,

Rex 10.5kf@ 30% Zn, 7.7% Pb.
Oetefrom1971 reFMII.

Reearws 20kt @ 35% Mn (1982).

Rae: 300 tons@45.44% Pb, 1.42%Zn,
1.8% cu. 0.3s 02 Au,2.s502 Ag.

Rea:200-300 torn@ 4S,66% Pb,4.42%
Zn, 1.6%Cu, 2.S5 ozAg, and0.S43OZAU,

Velne Involcenlcluff.
AIMayIO1.22Cu and9.1% Pb.

MAP NAME
v)

(1)
. .

COORDINATES COMMODl~(lES) DATA DATA
JAT. LONG. SOURCES RELIANCE

(s) (4)

BTATUS

Ixpoalt

Oapoalt

MINE
TYPE

Unknown

Surfeov

Slnfeoa

Swfece

Surkoa

Unknow!

Unknowt

MARNETS

UU 404 Mua

UU 40h MIM (

w 40E Aclgol ‘

W 407 Cerfnkum

w 40s Lrrgup

WW 40S Bolkorc@lI

WW 410 SotkerdglII

w 411 kpk
Camerdl

WW 412 Teknali
Cemerdl

WW 413 Uluklek

WW 414 Uluklek
SolkardaglI

WV/ 415 Uluklala
SokerdeglII

WW 416 YepfrllAgzlBogezl

WW 417 Yeyteooetrlerl
Camerdl

XX 418 Akoluk

XX 4i9 K@MklMZ

XX 420 KkkhOZ

f4 W 44’ E 41” W Barth

N 35’44’ E 41”30’ CerrmnfIeadstock

N W 33’ E W 31’ Pmflte

2,17

17

1?

17

17

17

11

17

17

17

15,17

17

2

17

2,17

2

2

2

Cenamt

Carmral Cornaatlc

unknown

N 3&23’

NWW

N 3r 3Y

E W45’

E 34” W

E 34”33’

Paffite

Cementfaadmtock

Lead,zltto,
gold,Silver

Geoaml

Cancml

Gwmrel

Cenarel

Cenaml

Genbml

Unknown

Cepoen

oafmatt

Oomeetk

Unknow

N 3T 33’ E 34”33’ Lead.ZillC,
gold,clfver

N 37’ W

N 37’ W

N W03’

N 3&03’

Lead, 3tn0 Oapbelt

Oepoelf

Oapoelt

rhpdt

mmen

Unknown

UnknwnL-d, Ztl10 Unknc+vn

SurteceGypeum

Slfwr, gold
lead.Zh10

Canaml

. Cenerel

caneml

Caneml

Genemt

canard

General

Cenerel

Unkmmm

N 3WOY E 34’ lV Sllw, gold
Iaad, Zlno

Unknown

Surface

Unknown

Unknown

N 3T 49’ E 34”31Y

E 3SW

E 37’42

E3T 313

E 3~5@

Ztltc,teed Oepdt

Oapoelt

N37SU

N4V 50’

N 40’53’

N 40’ 5S

Unkncwn

Unknown

Unknown

Unknown

Menganeee

copper, hod,
zinc,allvar

Lead,ZlnO,

00PPor,odd
Wver

Copper,Iced

Dapoen

Oapoelf

Unknown

Unknown)4 40’44’ E 37’01’XX 42f KONk

so

. ●
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COMMENTSDATA
RELIANCE
(4)

~

~

MAP NAME
KEY v)
(1)

XX 422 Kumcill

K3t 423 Saray ‘

XK 424 Slhmkn

KK 425 Zavlkoy

YY 42S Madankoy

22 427 Camdag

AAA 428 Ladlk

Y 429 Paalnlar

AAA 430 Vezlrkporu

BBB 431 Agazk

BBB 432 Kurtalan

BBB 433 Madentmy
Slrvan

CCC 434 Akau
Slsolta

ccc 435 Akkpa

ccc 4Xf Bayplnarl

CCC 437 Burunaur

CCC 42S Cagkyan

CCC 439 Cavdar

CCC 440 Hatlk

CCC UI Imranll
Aktepa

CCC U2 Manaallrattl

CCC 443 Slvaa

COOROINA7ES COMMOO17Y(tES) OATA
LAT. LONO... 80URCE8

(3)

MINE MARKtT7s
lYPE

~ ~-N 41’0S E 3717’ Coppar.lead.
zinc,gold,
wvac

Gold

Copper,Iaad,
zinc

2

11

17

17

2,17

22

17

17

17

2

17

10,15,17

.. ,
17

17

17

2

2

17

17

17

2

17

oaeo-

oapOea

oapoaR

Oapoalt

Oapoalt

Oepoalf

Oapoalf

Unknown

Oapoaft

oe@l

Oapoalt

okmn

Oapoalt

Oepoan

Vdns In endesita
WorklngSconalatofthreeddftaanda wfnza.

N 4J’ 03’

N ~0’4S

E 37’47

E 37”49

lMkm Ddlllngongoing

Res tltl.%t @ 22.6% CU+Pb+Zn,
ROS249.61cI@ 16%CU+Pb+Zn.
Datafrom1970 repxf.

Rak: 1.S2MI@ 0.32% CU.
Datafmm 1978 rmporf.

Rae:20Mt@ 2.SS%Cu. 0.11% Pb, 4.34% Zn.
Datafmm 1977 mporf.

Oepcalt In Ilmaatonaand hemattte.
Ore aaaaya 1S-41%Fe, 4-20% SI02, om dlttlcutlto use,
Rae:74.9MI @ 2S% Fe.

Rax 91WI CtCy(19S2).

Rex 3S7Mf(197S).

Rau 54Mt gypsum(14S2).

DepoaltIn bmcck ovar 100x 2tX)m area.

R- SSMf limCCtO@C~ (19S4).

R-. 25.SMI @ 2.0S%CU(1SS4).
Oatafrom1S44report.

Rex lMt @ 1.73!4CU,2,S3%Pb,4.32% Zn.
Datafrom1974report.

Rae:500kf @ 27.7% Pb, 3.48% 2n, 103@ As,
Datafrom1973raporf.

Rek:S.3Mt(19S5).

OapoaltIngranitertchInfluciffea copper.

Mediumalzeddapoatt.
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APPENDIX C: PROEPECTS AND UNOSVELOPEO MINERAL PROPERTIES IN TURKSY

COMMENT8MAP NAME
@ . .

(1)

CDDROINATES COMMODITY(IES) OATA DATA
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(3) (4)

STATUS

Ospcdl

Ospo$n

Unknown

Oaposn

Oo@r

Oapcslf
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Undargolng●xploratlonIn 1975,

Occurmnc*.

Rax 13Skl@ 3.6% Pb, 4.42% ~, 0.3% CU.
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Geology and History of Turkey. The Petroieum Expiration Society of Libya. Ed. by A. S. Campbeii. 1971, pp. 483-492.
Turkish Berates. Scott, 28pp.
Z. Ternek. Geoiogicai Study of the Region of Kesan-Korudag. 1949.78 pp.
J.W. Barnes,M.P.Nackowsid,andE.H.Bailey. GeologyandOre Depositsof the Sizma-LadikMercuryDistrict,Turkey. 1969,55 pp.
J. S. Whisier. Minerai Development in the Repubiic of Turkey Opportunities for Foreign investment. 1964,227 pp.
H.G. van 0ss. U.S. Bureau of Mines. The Mineral lndust~ of Turkey. Ch. in Minerais Yearbook 1993. P. 79-95.
H.G. van 0ss. U.S. Bureau of Mines. The Minerai Industry of Turkey. Ch. in Minerais Yearbook 1994.14 pp.
United Nations. Survey of Worid Iron Ore Resources. New York, 1970,
Metall Mining Corporation. Annual Report 1993. p. 17.
Mining Journai. June 28,1991, pp. 494495.
U.S. Geoiogicai Survey. Minerais Availability (MAS) database. Nov, 1995.
Mining Journai. May 20, 1988, pp. 414-415.
Necdet Ersecen. Known Ore and Minerai Resources of Turkey. Turkish Geological Survey, 1989, 8pp. (Resource estimates maybe optimistic.)
S. Anac. Etibank’s in the Production of industrial Minerais in Turkey. Presented at industrial Minerais Conf., istanbui, Sept. 20-22,1987.
Metai Buiietin Monthly. Jan. 1989, pp. 18-19.
T. Engin. Generai Geoiogicai Setting & Mineral Resources of Turkey, in industrial Minerais, Mar. 1988. PP. 5-29.
Industrial Minerais Directo~. Ed. J. Griffiths, 2nd Ed., 1991.
The iron Ore Deposits of Europe. Bundesanstait fur Geowjssenschatlen und Rohstoffe. 1977, PP. 309-319.
U.S. Geological Survey. Mineral Resources Data System (MRDS). 1995.

87




