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SECTION – 1

scope, profile and methodology

Pakistan is blessed with large deposits of different kinds of minerals comprising of industrial minerals, dimension stones, metallogenic deposits, gemstones pegmatites and alluival deposits of noble and rare – earth metals. 

1.1
mining

The country has some 5,000 operational mines employing near 300,000 workers of the 92 known minerals in the country. Out of the known minerals only 58 are commercially exploited, with an annual production of around 14 million metric tonnes, while 23 minerals are important contributors to economy. The share of the top 5 minerals including limestone, coal, aragonite/ marble, gypsum and dolomite is nearly 95%.

Major minerals / raw material imported are iron ores, coking coal, and phosphate rock which take up near 50% of imports valued at Rs. 10 billion in 2001 – 2002 (Reference: Foreign Trade Statistics of Pakistan 2001 – 2002).

The available mineral potential of the country if properly developed, exploited and processed are not only sufficient to meet the raw material requirements of our mineral based industry but if properly upgraded and exported can generate considerable foreign exchange component. 

NWFP Province and particularly Northern Areas are rich in deposits of precious and semi precious stones. Rudimentary and unscientific methods are being employed in gemstone mining. Due to indiscriminate blasting, the crystals, which can fetch substantial prices, are flawed, thus reducing their prices considerably.

These stones if properly mined and processed can generate the employment opportunities for the people of remote areas and generate considerable foreign exchange.  

1.2
Lapidary

Lapidary is a technical term used for gemstone cutting and polishing. A fine cutting and polishing of raw gemstones would enhance their value by many folds 10 to 50 times. This is only possible if there are available units of modern lapidary operating with latest technology. Presently, in the country gems processing industry, a dozens of small players are involved in cutting and polishing by simple and out dated tools that are not generally preferred by many traders/ exporters of the world market. Heavy reliance of local market on rough gem stone export is one of the important challenges for any effort of shifting the industry paradigm from non – value added to value added exports.

Nature has gifted Pakistan with rich deposits of the finest and valuable gemstone in the world. Most of these deposits are concentrated in the Northern Areas of Pakistan, Malakand Division, Tribal Areas, Kohistan and Balakot – Hazara and Azad Kashmir. Due to lack of latest processing units in the country this gemstone are being smuggled to India and Bangkok in raw form and then sold in the international market as a refined high cost item by other countries.

The present government has implemented a strategy for the lapidary and mining sector to boost its potential. Therefore, a development package has been approved and is under consideration to declare the sector as a cottage industry besides spending on hiring of lapidary experts to impart training to the local people.

The most feasible area for setting modern units of lapidary is Baltistan situated in the Northern Areas, where the rough stones of different categories are available in large proportion. The area is also comparatively more advantageous in human development potential.

1.3
Marketing

The beautiful precious stones of Baltistan’s has great potential in the local as well as in the international market if proper strategy is undertaken for the lapidary sector development, which is the main source of proving the final product. This will also create opportunities for the youth of the area to start their own business.

Pakistan has emerged as the fifth largest country for the occurrence of gemstone on the world map, but it has been unable to penetrate the international market, as its average market share is only 0.31 percent of the total exports worldwide.

The exports of gemstone from Pakistan are increasing, but the growth is insignificant, as compared to the large potential that exits in the country. There is a need to increase not only the quantity of gemstone exported but also the quality. This can be achieved by developing lapidary industries in the country to add value to the rough stones that are being exported.

A lapidary institute for uplifting the standard of cutting and polishing skills in the Baltistan should also be established for human development of the area and access to resources needed for the improvement of livelihood.

Eradication of poverty is necessary to make and save the human potential available in the Baltistan for efficient utilization and for macro – economic sustainable growth.

At present the total employment in gemstones sector, including mining and lapidary is around 30,000 of skilled and semi–skilled labour. The present employment in Baltistan gemstone sector is around 5000 skilled and unskilled labour. However, the capacity is very low as compared to other labour forces working in manufacturing and semi – manufacturing sector. Due to lack of knowledge about mining and total absence of value addition this employment is highly negligible as compared to its potential.

The macro – economic stability is essential to the achievement of sustainable human development and to the elimination of poverty.

1.4
aims of the study 

The study report has been prepared with the aim:

i. To improve the gemstones mining methods in Baltistan and to save the gemstone deposits from destruction and to minimize the damages of the delicate gemstones crystals as a result of present mode of primitive and antiquated mining methods.

ii. To set up a modern lapidary in Baltistan to impart training in gemstones cutting and polishing to the local people. This will directly benefit the poor people in the area to increase their earning capacity and to streamline the human potential to play its role in the sustainable economic growth.

iii. To advice on marketing and promotion of strategy for both national and international and to upgrade existing markets and target potential new markets.

1.5
Objectives of the Study 

The scope and objectives of the study are to advise on applying suitable mining methods for gemstones extraction and the setting up of lapidary training centre at Baltistan.

i. To help the local people to improve the quality of human potential through technical training in the gemstones cutting and mining.

ii. To expand the access of poor persons to the community based services facilities through information and awareness.

iii. To strengthen the role of labour forces and to increase their working ability with providing them necessary facilities as required.

iv. To help in social action programme and to assist private and public investors in setting up profitable entrepreneur with assured guarantee of labour harmony in working condition.

v. The protection of the environment in the area is necessary to stop the degradation of the natural resources that are available in the area. This can be made through public awareness and government policies implementation.

vi. The present way and manner of marketing the gemstone products in Baltistan brings very modest monetary benefits to the local dealers and miners in the region. The ultimate aim of the study is to suggest value addition, to publicize the gem products and to open new ways and channels to promote the sale of gemstones at regional, national and international level. All such market trends, channels and destinations for gemstones marketing have been suggested in the study report. Proper marketing methods if adopted can boost up the sale of gemstones of Baltistan at international level prices.

1.6
PROFILE OF BALTISTAN (DISTRICT BALTISTAN AND DISTRICT GHANCHE)

1.6.1
Location

Situated in the northeast corner of Pakistan and Southeast of Gilgit, Baltistan division is the Central government administered area. Baltistan (‘Baltiyul’ as known to locals) comprises of the Indus, Shyok and Shigar valleys. The boundaries of contemporary Baltistan is defined by Gilgit in the west, Indian part of Ladakh in the east, Kashmir in the south, and to the north, along the crest of the Karakoram mountain range, the border with Sinkiang, China.

The high mountains of the Himalayan, Karakoram and Ladakh ranges characterize the entire area. The presence of numerous high peaks 20,000 feet above sea level, including K-2, the second tallest mountain in the world, has gained Baltistan world fame as ‘Paradise of Mountaineers’. The Indus River, which rises in southwestern Tibet and is augmented by the glacial Zanskar, Suru, Shyok and Shigar rivers, sweeps through the region. 

Glaciers, the longest in the world outside the Polar Regions, reaching sixty miles in length, surround Baltistan in the north and west, separating her from China and Gilgit.

The area of Baltistan is 30,000 square kilometer with a total population of approximately 350,000. The Government of Pakistan conducted National Census in 1998, and declared the population of Baltistan to be 303,000. Composed of agrarian peasants, the subsistence of the majority of the population relies on agriculture, livestock forming, and tourism, down country migration for unskilled and semi-skilled jobs for livelihood. 

The absence of industries and proper roads, lack of energy sources, and an exponential population growth have forced thousands to leave the region for other parts of Pakistan in the quest for livelihood. Parents are compelled to send their children to work rather than to school, thus depriving children of the right to education.

Approximately 93 percent of the population consider Balti as their mother tongue. The remaining seven percent are bilingual, speaking Purigi, Shina and Kashmiri along with Balti.
1.6.2
Baltistan comprises of Two Districts 

i. District Baltistan (Skardu) including 5 No. of tehsils i.e. Gultari, Sharmang, Rondu, Shigar and Skardu.

ii. District Ghanche including 3 No. of tehsils i.e. Daghoni, Khaplu and Mashabrum.

Skardu is the principal town in Baltistan district and Divisional Headquarter. It lays in 42L Topo sheet of survey of Pakistan. It is 650 Km from Islamabad and 275 Km from Gilgit. Road access is via the Karakoram Highway from Islamabad to the junction of the Indus and Hunza rivers and in southeast along the Indus valley.

1.6.3
Access to Baltistan

The Skardu town has a sealed airstrip and is serviced by Jet B 737 air services, which are weather dependent. The best way to get to Skardu is by air. The flight takes about an hour from Rawalpindi.  .

Skardu town is 14 Km (9 miles) from the airport and the drive takes 30 minutes by jeep.

The road to Skardu of about 141 Km (88 miles) journey along the Indus takes seven hours from the turn-off on the Karakoram Highway and the total journey time from Islamabad is around 15 hours.

From April to October it is hot and dry, with little or no rainfall. A hot dry wind blows over Skardu from Deosai plateau. Nights are however, very cool.

1.6.4
Climate and Habitation 

The climate is arid. The air being much rarefied, the weather is extreme, and especially the winter is severely cold. During summer, the weather of Baltistan is pleasant Rainfall ranges from zero to 1½ inches in Baltistan.


Baltistan climate is characterized by prolonged winter (October to 31st March) a very pleasant spring (1st April to 15th May) a mild pleasant summer (16th May to 31st August) and autumn (1st September to 15th October).

The highest temperature is 350 to 400 in some valleys and in winter the minimum temperature is minus 200C.  

Irrigation is carried out with the help of ice-melt water drawn by canals from the upper courses of streamlets and rivers that emanate from the snouts of glaciers.

1.6.5
Drainage System 

The rivers in Baltistan, the Indus, the Shigar, and the Shyok, have longitudinal course. The Indus, throughout its course through Ladakh and Baltistan, has a northwest trend and has given rise to a long defile between the Himalayas and the Kailsa Range. The Shyok and Shigar join the Indus near Gol and Skardu respectively.

1.6.6
Lakes

The lakes of Bltistan can be classified into two groups according to their mode of origin - glacial lakes and alluvial basins. The alluvial basins have been formed by the deserted loops of rivers mostly in the Shigar and Indus valleys. The Baltistani name for lake is Tso.

Satpara Lake is situated 8 Km (5 miles) away from Skardu, a drive of about 20 minutes. On the way from Skardu Satpara is excellently preserved Buddhist monuments, which can be reach by crossing a small stream and climbing a rocky slope, an easy walk of about an hour. 

Kachura Lake is also very beautiful, surrounded by orchards which blossom in April and meadows full of flowers. It is about 32 Km (20 miles) down river from Skardu, a drive of about two hours.

1.6.7
Valleys

 Shigar is the easiest valley to get to. It is about 32 Km (20 miles) from Skardu, a drive of about two hours. It is gentle, smiling countryside, with irrigated fields of wheat, maize and barley and orchards reputedly bearing some of the best fruits in the world. The town of Shigar is picturesque, with wooden architecture and a very old wooden mosque.

The jeep track continues up the Shigar valley to Dassu 80 Km (50 miles) away, getting ever more beautiful as it goes northwards. From Dassu begins the long and famous trek to Concordia, the starting point for assaults on some of the highest mountains in the world.

The other valley worth visiting for the non-trekker and non-mountaineer is along the Shyok River to the Khaplu valley near the border with Ladkah, 100 Km (62 miles) from Skardu a drive of about 3 hours. Eventually, one reach the town of Khaplu where the valley broadens and a majestic view of one of the mighty peaks, Masherbrum, 7,820 metres (25,660 ft) can be seen. 

1.6.8
Structure 

The strike of the mountain ranges and also that of the rocks in Blatistan is northwest.
1.7
Methodology 

1.7.1
Details were collected from the following departments including
· Department of Geology University of Peshawar.

· National Center of Excellence in Geology, University of Peshawar.

· Department of Mining Engineering UET Peshawar

· Geological Survey of Pakistan. 

· Gem and Gemmological Institute of Pakistan (GGIP), Peshawar.
· Field visits

· Detail discussion with the officials of BCDF.
1.7.2
Independent Association/ Dealers

Discussions with gemstone dealers participated in 1st. Himalayan – Karakoram Gem and Mineral Show held at Holiday Inn, Islamabad, 12-13 September 2006.

Organized by: Baltistan Gems and Mineral Association (BGMA) 

Blatistan Enterprise Development and Arts Revival (BEDAR) Programme.

Funded by Swiss Agency for Development and Cooperation (SDC) Islamabad.

· Discussion with the gems dealers of the area and main market in Peshawar

· Detail interviews of the local mine operators in Baltistan.
· Contacts through friends living abroad and on line information form Internet including catalogues and agents of the International Companies dealing with Lapidary Machinery and Gem Testing Equipment.
1.7.3
In Depth Interviews 

Interviews with resourceful persons including:

i. Mr. Ismail of about 80 years age at Khaplo District Ghanche who has spent most of his life in search of gemstone deposits.

ii. Mr. Zarmast Khan, Managing Director, Azhar Gems & Minerals, Yadgar Chowk Skardu with his another office at Asghar Market Gemstone Plaza, Namak Mandi, Peshawar. He has vast practical experience in gemstones dealing not only at regional level in Baltistan but also of the local gemstones market at Namak Mandi, Peshawar as well as abroad particularly in Germany.

1.7.4
Structured and Unstructured Interviews  

Interviews with Gemstones Dealers in Skardu Bazar as well as with the Local Dealers at Dassu – Shigar particularly at Shingus – Roundu areas where the locally mined gemstones are kept in tin boxes under lock & key and are shown only to the actually interested buyers.

1.7.5
Secondary Data 

A lot of secondary supporting data collected is annexed at A, B, C, D and E at the end of the report.

SECTION – 2

IMPROVEMENT OF MINING / QUARRYING TECHNIQUES AND TO SUGGEST WAYS ON CAPACITY ENHANCEMENT OF LOCAL MINERS

PART – 1:
GEOLOGY

2.1
INTRODUCTION AND SUMMARY


Baltistan region is famous for precious and semi precious gemstones in the Northern Area of Pakistan. The gemstones mostly concentrate in to the pockets or cavities of the zoned pigmatitic dikes or veins. The gemstone pigmatites of Baltistan consist of two regions Karakoram which include Shigar and Ghanchi valleys. The Haramosh regions include Stak Nala and Shigus Valley. These gemstones are present in the cavities or pockets of the pigmatites bodies. Internal structure, texture and mineralogy of these bodies are variable at different locations of the regions. Tourmaline (Schorl) is abundant in the entire gem producing localities, while other gemstones are specific two certain localities. This suggests the role of variable geo-chemical conditions/ parameters during the formation of gemstones with in these pigmatites. 

GEMSTONES are minerals, which when cut and polished become precious and can be used in jewellery. They are extremely beautiful, rare, and amenable to cutting, polishing and durable. Although more than 2000 species of minerals are known, only about 100 of these are commonly fashioned into gems, of which only 25 to 30 types are commonly used in jewellery. 

Pegmatites are exceptionally coarse-igneous rocks that are generally characterized by richness in big crystals of the component minerals. Crystals of some of the pegmatite minerals are occasionally of exceptionally large sizes. Pegmatites are essentially mixed rocks that consist of intimately associated members of igneous (Granitic rocks) and metamorphic (Gneisses, Schists etc.) rock.

Significance of Pegmatite: Pegmatite is an important source of many gem minerals useful in gems and jewellery industry and is also a source of rare minerals along with other minerals used as raw material in mineral based industries.  
2.2
MODE OF GEMSTONES OCCURRENCE 

“The geographical distribution of gemstones is quite accidental in an uneven style. Resultantly, the present occurrence and distribution of gemstones shows a remarkable diversity. Like the worldwide pattern of distribution, the occurrence of gemstones in the northern mountainous belts of the country is also confined to a few discernible geological zones of the region. As the gemstones occur in tiny crystals and small sizes, they have not been amenable to discover or evaluation by direct exploration methods and also do not respond favorably to geophysical techniques. Even drilling is not of much use as it too can miss the crystals growth. The only exception to this generalization is some kinds of diamond-bearing volcanic pipes, which can be explored by established methods”. (GSP, 2002).  

2.3
detailed report on Gemstones and their localities 
in Baltistan, Northern areas of Pakistan

2.3.1
Gemstone Mineralization of Baltistan Region

· Gemstones Found In Pegmatites 

Continental collision results in the upwelling of the magma from the interior of the earth and its emplacement (or intrusion) in the rocks near the earth’s surface in the form of large granitic rock bodies. Towards the late stage the cooling and consolidation of these rocks the residual magmatic fluid was squeezed upward along the faults, fissures and joint planes to form extensive veins of coarse crystalline rocks, some of which contain rich gemstone deposits. As shown in figure 1.

Examples are;

Aquamarine, Tourmaline, Garnet, Topaz, Feldspar (Common Stone), Quartz.  

2.3.2
Gem Pegmatites of Baltistan and their Mineral Contents

The gem pegmatites of Baltistan are found in two regions:

1.
Karakoram 
2.
Haramosh

Location
Altitude (feet)
Gemstones 
Other minerals 

KARAKORAMS 

Dussu 
8500 – 9000
Aquamarine, Rose quartz
Plagioclase, feldpsar, quartz, muscovite, biotite, schorl, beryl 

Nyet Bruk
14000 – 15000
Brown topaz
Plagioclase feldspar, tourmaline, muscovite, beryl 

Gone
8000 – 9000
Aquamarine, Brown topaz
Plagioclase, orthoclase, quartz, muscovite, biotite, schorl, beryl

Tigstun 
8000 – 9000 
Aquamarine, Garnet 
Plagioclase, quartz, muscovite, biotite, schorl, beryl.

HARAMOSH

Stak Nala
10000 – 12000
Biocolour tourmaline, Aquamarine 
Feldspar, quartz, mica, fluorite, schorl, beryl

Shere Shah Batot Shingus 
7000 – 12000
Aquamarine, Topaz, Goshenite, Morganite 
Feldsbar, quartz, mica, garnet, schorl, tourmaline, beryl

Table: 1.1 Locations of Gems in Baltistan area
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Figure – 1: Geological MAP of Gem Bearing Baltistan Region showing gemstone locations.
2.4
GEM BEARING PEGMATITES OF THE HARAMOSH REGION 

Gem pegmatites are abundant in the southern part of the lofty Haramosh Mountains. The Indus River flows through this region and has cut a narrow canyon near Shingus. An all-weather road linking Gilgit with Skardu runs through the area on the bank of the Indus. The MMT and the associated Raikot and Stak faults form a narrow U-shaped loop in this region giving rise to a structural feature commonly referred to as the Nanga Parbat-Haramosh syntaxis. The Precambrian Nanga Parbat gneissic complex and associated late stage granitic intrusions are exposed in the core of this loop and form an anticline. Extensive swarms of pegmatites are seen in this gneissic complex and this area comprises one of the major pegmatite districts.

2.4.1
In the Haramosh region the gem-bearing pegmatites occurs at four 
principal localities:

1. In the vicinity of the Haramosh peak.

2. Near Shingus village, on the north bank of the Indus.

3. Near Bulechi village, on the south bank of the Indus.

4. In the Stak Nala, near Ghorapa village

The pegmatites in the Haramosh – Shingus, Bulechi and Stak Nala localities form extensive swarms, with outcrops extending up to a few kilometres and ranging in thickness from a few centimeters to several meters. They occur in a variety of shapes, forming a network of parallel veins, with some veins intersecting each other. They also occur as arcuate or crescentic lenses. The pegmatites are commonly discordant, though some show a concordant relationship. As shown in figure no 2.

The pegmatites have been emplaced along two distinct sets of joints, one striking north-east and the other north-west. The pegmatites have been physically deformed by folding, offset by faulting and in places have been mylonitized. Slow cooling has created perthitic textures in some portions of the pegmatites. Alteration of feldspar to kaolinite and seam filling with limonite is commonly observed.

The pegmatites range in thickness from a few centimeters to several meters and vary in length from a few meters to 100 m or more. They largely cut across the foliation and have been intersected and offset by a number of right lateral wrench faults. 

The pegmatites are zoned and consist of an outer fine-grained granitoid or aplitic zone and an inner coarse-grained pegmatitic zone with vugs and cavities ranging from 5 cm to almost 1m across. Often the central zone is kaolinized. Near the outer margins of a few pegmatites there is a thin zone of radiating schorl crystals or crystals of blue or green albite and garnet. Other pegmatites lack this zone and contain randomly distributed vugs and cavities.

In general the pegmatites are composed of feldspar (largely albite and microcline 60%), quartz (10 – 15%), biotite and muscovite (5 – 10%) and schorl (1 – 5%). Almandine garnet occurs in a few pegmatites. Beryl commonly occurs as phenocrysts in the groundmass. Beautiful euhedral crystals of feldspar, quartz, tourmaline, mica and gem grade aquamarine occur in vugs and cavities, grown on and between plates of albite. A few pegmatites contain sparsely-distributed, euhedral crystals of goshenite, morganite, colourless topaz, green elbaite-large euhedral crystals of bicoloured (brown and clear) elbaite, lepidolite and spodumene.

The Stak pegmatites have become famous for euhedral crystals of bicoloured and tricoloured tourmaline, which occur in vugs and cavities, inter grown with quartz, feldspar and mica, commonly jacketed by platy albite (cleavelandite) crystals. The elbaite crystals are typically zoned; the base of the crystals are opaque and coloured black, brown or dark green; the terminations are translucent to transparent and colourless, pink or blue. Occasionally, well developed, euhedral crystals of green fluorite or violet to pink fluorapatite are also found inter grown with other crystals in the cavities.

[image: image15.jpg]



Figure – 2: Geological Map of Shingus – Buleche Pegmatite 

2.5
gemstones and gem bearing pegmatite of stak-nala 
roundo

2.5.1
Tourmaline Bearing Pegmatites at Stak – Nala 

These pegmatites are located 13 km north of the Indus River on the West Side of the Stak valley, at an elevation of approximately 2800m. A rough drive road leads from the Gilgit-Skardu road to Toghla village, and a footpath provides access to the pegmatites about 2 km north and 400 m above -the valley floor as shown in figure no 3. Local villagers first discovered tourmaline in the area in the early 1980s. Exploration soon afterward by the Gemstone Corporation of Pakistan (GEMCP) revealed abundant tourmaline mineralization at two bodies of pegmatite located about 0.5 km apart, with similar pegmatite bodies towards south. Most production of tourmaline and associated minerals has come from a single 1-m-thick sill (hereafter called the main mine). Much less tourmaline has been mined from a thicker (up to 
4 m) pegmatite (hereafter called the south mine) located 500 m south, at the same elevation as shown in Figure No. 4.
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    Figure – 3: Regional Geological Map of Northern Pakistan (after Searle 1991).
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Figure – 4: Main Mine at Stak – Nala 

2.6
geology and structure at stak – nala mine 

At the Stak Nala mine, orthogneiss predominates. Near to the south of mine, the layered gneisses dip gently (<10°). Adjacent to the Stak Fault zone, these gneisses are deformed into a series of folds with gently plunging axes paralleling the fault, with the south-eastern most limb dragged into parallel​ism with the fault plane (Verplanck 1986). Granodiorite gneiss crops out on both sides of the valley 4-km south of the Stak Nala mine (Zanettin 1964). Garnet, biotite, and 10 to 20-vol. % potassium-feldspar that are 2 cm long are present in eastern exposures.

North and east of the mine, the gently dipping gneissic layering is deflected to a northwest strike and a gentle (20 to 25°) northeast dip. To the northeast of the intersection of the Kutiah glacier with the Stak valley, strongly layered gneisses containing concordant amphibolite and marble bodies predominate and dip gently to moderately northeast. Pognante et al (1993) described a body of orthogneiss in this area, and also noted that the northeast-dipping gneissic layering is deflected toward the Stak Fault at Stak Nala pass, similar to Verplanck's description to the southeast. Overall, a traverse to the northeast from the Stak Nala mine proceeds up-section in the layered gneisses to the Main Mantle Thrust, as shown in figure no 5.
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Figure – 5: Cross-section of the Main Mine in the Area 

2.6.1
Internal Zonation in the Pegmatite Sills: Main Mine Area

On the basis of texture and mineralogy, the Stak Nala pegmatites can be divided into three internal zones, which from the contact inward are termed the border zone, wall/one, and core zone.  The border and wall zones form laterally continuous envelopes around the core zone. The internal zonation is remarkably persistent along strike, except where perturbed by slivers of wall rock projecting into the pegmatite, or where the pegmatites narrow and core zones are absent or disproportionately thinner as shown in figure no 6. The zones are vertically symmetrical in texture and miner​alogy about the central sub horizontal plane of the pegmatite, with minor exceptions: 

i. The upper wall zone is slightly thinner than the lower wall zone, 

ii. Schorl is more abundant in the upper wall zone than in the lower wall zone, and 

iii. Cavities or pockets generally form in the upper portion of the core. 
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Figure – 6: Internal Zonation and Composition of Pegmatite
2.7
GEMSTONES AND GEM BEARING PEGMATITES OF SHIGAR 
VALLEY BALTISTAN (KARAKORAM RANGE) 

2.7.1
Introduction 

Shigar valley is famous for the occurrence of various gemstones. 
Shigar is located at about 32 km northeast of Skardu, the headquarters of Baltistan. The valley is accessible by a metalled road from Skardu to the proper Shigar and the rest of the valley is generally manageable by Jeep.

The gem-bearing pegmatite dikes and veins are exposed at different localities of both the Shigar as well as the Braldu Rivers at high altitudes. The gemstones are present into the cavities or pockets in the walls and intermediate zone. 

In Shigar valley, Main Karakorum Thrust (MKT) or the Northern Suture Zone (NSZ) is passing from the center of this valley. The rocks within one km of the suture zone are highly fractured. Serpentinite pods are also exposed in the vicinity of the suture zone near the village of Hashupa.

Dassu gneiss, exposed near Dassu village in the Shigar valley, consists mainly of quartz- potash - feldspar, plagioclase, biotite and garnet.

The Shigar valley is unique in the sense that different varieties of gemstones are found in the pegmatites of this valley. The pegmatites of the Shigar valley generally exposed near the village of Mungo or Haiderabad, extend to Yuno along the Shigar River and from Dassu to Goyungo along the lower Braldu River. The pegmatites of this area are diverse and different not only in mineralogy but also in internal structure, dimension and thickness. The pegmatites are ranging in thickness from 1 m to 3 m different lengths. Majority of the pegmatites in the area is zoned but some un-zoned pegmatites are also present. Some pegmatites have symmetrical zoning (i.e. repetition of same zone on both the sides of the dikes or veins).

The major zone of these pegmatites is the intermediate coarse-grained zone, having pockets or cavities of variable sizes, which hold various gemstones. These pegmatites vary in thickness (<6 cm to 3 m) and length (<50 to 2 km). The pegmatite dikes of maximum thickness (>3 m) and different lengths have been noticed near the villages of Goyungo and Haiderabad, respectively.

The pegmatitic dikes usually cross cut the foliation’s planes and have parallel to sub parallel orientation. 

Beryl (aquamarine) and tourmaline (schorl) are the common gemstones occurring in the pegmatites in Shigar Valley but some gemstones e.g. epidote, sphene (titanite), yellow apatite, diopside, goshenite, manganotantalite are confined to certain localities.

2.7.2
Gem Bearing Pegmatite in the Southern Karakoram, Dussu Area of 
Shigar Valley 

The Dussu area where most of the pegmatite dyke swarms occur, is located on the southern slope of the Main Karakoram Range, near the confluence of the Basah and Braldu Rivers at an altitude of about 2,590 m as shown in figure no 8. 
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The Dusso area contains a large pegmatite field. Swarms of pegmatite dikes occur in this region, principally clustered around the following localities:

At Dassu village

Near Niyit Bruk village, 8 km north-east of Dassu

Near Gone, 8 km east of Dassu

Near Tisgtung village, 5 km south-west of Dassu

2.7.2.1
Dassu

The Dassu pegmatites form dikes, lenses and irregularly-shaped bodies intruding biotite gneiss and vary in size from a few metres across to 8 m thick and 45 m long. They contain an outer, fine-grained aplitic zone and an inner coarsely grained pegmatitic zone containing vugs and cavities. The main constituents of these pegmatites are plagioclase, quartz, muscovite, biotite, beryl and schorl. At places, the pegmatites contain garnet, galena, pyrite and massive rose quartz. The vugs contain euhedral crystals of pale blue gem-grade aquamarine with quartz, feldspar and mica as shown in figure no 9.

2.7.2.2
Niyit Bruk 

The Niyit Bruk pegmatites occur at an altitude of about 4,270 m. They occur in biotite gneiss and have become famous for fine, clear, euhedral, gem-grade crystals of brown topaz. The pegmatites also contain plagioclase, quartz, tourmaline and muscovite.

Topaz occurs mainly in vugs and cavities in the center of the pegmatite. It is transparent, colourless or light to medium brown and occurs as well-formed, perfectly euhedral, prismatic, doubly-terminated crystals. Crystals commonly range in weight from 5 to 200 grams and are usually clear, transparent and flawless. It is associated with euhedral crystals of quartz and feldspar and rosette-like groupings of white, platy albite crystals. Green, transparent to translucent crystals of hydroxyl-herderite are also found occasionally.
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Figure – 9: Strike Section of Dussu 2 Pegmatites (Kazmi et al, 1985).

2.7.2.3
Gone 
The Gone pegmatites intrude the Karakoram granodiorite and have a fine-grained outer margin and a coarse-grained central pegmatitic zone containing vugs and cavities. Transparent, colourless to brown euhedral crystals of gem-grade aquamarine occur in vugs associated with plagioclase, orthoclase, quartz, muscovite and schorl. Fluorite is rare and occurs in the groundmass. These pegmatites produce good collector-quality specimens.

1.7.2.4
Tistung 

The Tistung pegmatites intrude biotite gneiss and possess a fine-grained outer zone and a coarse-grained pegmatitic inner zone containing vugs and cavities in their central portion. They contain plagioclase, quartz, muscovite, biotite, schorl and aquamarine. The pegmatites east of Tisgtung also contain beryl and garnet.

2.8
GEMSTONES OF THE SHIGAR VALLEY PEGMATITES
Like the internal structure and other characters of these pegmatitic bodies, the mineralogy of these dikes and veins is also diverse and variable at various localities of the Shigar valley. Quartz, alkali feldspar and plagioclase in variable proportions constitute the bulk mineralogy, however, muscovite, biotite and gem- quality minerals such as beryl (aquamarine), topaz, garnet, fluorite, apatite, goshenite etc are present as accessories.

2.8.1
Beryl (Aquamarine) 
Transparent and colourless to pale blue aquamarine crystals (5-15 cm x 1-7.5 cm) for the first time reported by Middlemiss and Parshad (1918). Transparent to translucent aquamarine crystals ranging in size from 2 cm to 12 cm are common. These are usually associated with albite and tourmaline (schorl), but at some places calcite has also been noticed in association with aquamarine as matrix material.

Gubelin (1981) reported goshenite, a colourless to white variety of beryl, from the pegmatites of the Dassu area. The beryl and its varieties are present in the vugs or cavities within the coarse-grained zone of the studied pegmatites.

2.8.2
Fluorite 

Light to dark-green coloured fluorite is present in the pegmatites in Yuno, Nyit bruk, Mungo, Kashmol, and Baha in the Shigar valley. The average sizes of these crystals are generally 2x3 cm and are usually associated with muscovite, biotite, tourmaline and topaz.

2.8.3
Almandine Garnet

Although garnet is present in pegmatites at various localities of the Shigar valley but gem-quality almandine-garnet ranging in size from < 1 cm to > 2 cm are present in the pegmatites in the Dassu area. These are translucent and reddish brown in colour.

2.8.4
Manganotantalite

Dark- reddish black, stratiated crystals have been reported from the pegmatites of the Dassu area. These minute crystals (up to 5 mm) are enclosed within aquamarine crystals. Besides, Dassu, manganotantalite has also been found from Mungo area.

2.8.5
Schorl 

Schorl, black colour tourmaline, is available in all the pegmatites of the Shigar valley. It occurs both in the form of clusters and also as disseminated crystals in all the pegmatitic bodies of the Shigar valley. The sizes of these crystals are variable. Numerous striations are present on the long prismatic faces of these crystals. Good specimens are associated with aquamarine, microcline, albite, muscovite and quartz in the pegmatites.

2.8.6
Topaz 

Colourless topaz is reported from Yuno, Kashmol, Dassu, Nyit Bruk, and Goyungo. The topaz crystals vary in size. The topaz crystals generally have tetragonal prisms. The topaz crystals are usually present within the microcline-quartz- muscovite matrix.

2.8.7
Quartz 

Large, transparent crystals of quartz are reported from the pegmatites of various localities along the Braldu River. These can be used as rock specimens and as decorative stones. 

In addition to the above- mentioned gemstones, certain other gemstones have also been found from various localities in the Shigar valley, including the lower reaches of the Braldu river. These include: yellow apatite, epidote and its different varieties, diopside and sphene (titanite) from Alchuri, Hashupa, Hurchus; apatite from Dassu, Mungo, and Nyit Bruk.

PART – 2:
MINING

2.9
MINING

After complete geological information about the formation of the gem bearing pegmatite and surrounding (host) rocks, the next step is mining. Mining is defined as the operation of development and exploitation of mineral deposit. The basic rule of mineral extraction is to select a method that best matches the unique characteristics (natural, geologic, environmental, etc) of the mineral deposit being mined within the limit imposed by safety, technology and economics to yield the lowest cost and return the maximum profit.

Mining Methods are broadly divided into two classes: 

2.9.1
Surface Mining 

· Open pit mining, 

· open cost mining, 

· placer mining methods and 

· Quarrying etc.

2.9.2
Underground Mining 

· They are further classified in to the following types:

· Room and pillar mining method

· Stop and pillar mining

· Long wall (Long wall advancing, and long wall retreating)

· Caving methods (Block caving, top slicing) 

· Cut and fill stoping etc.

The choice between surface and underground mining depends largely on thickness of overburden and weather condition. For shallow depth thick flat lying or massive deposit surface mining is more economical and safe. Weather condition can also effect the selection of mining methods. The selection of method greatly depends upon the following factors

2.9.3
Factors to be considered for the selection of mining methods

2.9.3.1
Spatial characteristics of deposit 


· Size (dimensions), especially height or thickness.

· Shape (tabular, lenticular, massive, irregular)

· Attitude (inclination or dip)

· Depth (mean and extreme values, and stripping ratio)
2.9.3.2
Geological characteristics of the host rock and mineral deposit

· Mineralogy and petrology

· Chemical composition

· Deposit structures (fold, faults etc)

· Planes of weaknesses (joints, cracks, fractures etc.)

· Ground water and hydrology (occurrences, flow rate and water table)

2.9.3.3
Geo-technical (soil and rock mechanics) properties of both the ore and 
country rock

· Elastic properties (strength, modulus of elasticity, and poison ratio etc) of rock and ore deposit

· State of stress (original and after mining)

2.9.3.4
Economic consideration

· Total reserves.

· Production rate and Productivity

· Mine life

2.9.3.5
Technological factors

· Flexibility of method with change in conditions

· Choice of selective mining

· Capital, labor and mechanization intensity

2.9.3.6
Environmental concerns

· Environmental risk, not only the physical environment but the socio-political-economic climate is involved.

· Waste disposal

· Ground control

· Atmospheric control both underground and surface

· Workforce (recruitment, training, health, safety living and community conditions)

2.9.4
Major Gem Stones Mining Areas in Baltistan

Baltistan is famous for great variety and abundance of gem minerals. Presently mining activities are carried out in the following areas:

a.
 Rondu mining area:  

i. Shingus 
ii. Subsore 

iii. Chamacho 
iv. Astak Nala 

v. Bulachi

b.
Shigar mining areas:

i. Haider abad
ii.  Baha
iii. Dasso
iv. Goan v. Chebery

vi. Doko and Zail Village 
vii. Sesko and Bain 
    viii. Niat Bruek

c.
Khaplu Mining Area:


i. Thagus
ii. Dumsum 

d.
Kharmang area

2.9.5
Number of Gemstones explored/mined in Baltistan

1. Aquamarine found in the areas of Mango, Dassu, Gone (8 km East of Dasso) and Tigston (5 km South West of Dasso) in Shigar, Subsore and Shigus in Rondu mining area. 

2. Quartz: Niasalo Nallah, Bash, Hounu, Arando and Haiderabad in Shigar mining area and Tormik in Rondu mining area.

3. Rose Quartz: Dasso in Shigar area.

4. Quartz with rutile needles: Khaplu and Shigar areas.

5. Topaz: Hounu and Dasso in Shigar area and stak in Roundu area.

6. Brown Topaz: Niyit Bruk (8 km North – East of Dusso) and Gone. 

7. Tourmaline: Shigar and Roundu

8. Garnet: Tigstun, Shigar and Roundu areas

9. Rezolite: Shigar area

10. Fluorite: Shigar and Roundu

11. Sphene: Tourmik Roundu, Arando Shigar areas.

12. Zircon: Kahplu

13. Apatite: Roundu and Arando Shigar areas

2.9.6
New gemstones/mining areas identified

1. Amethyst: Basha Shigar and Khaplu

2. Epidote: Hashupi Shigar, Tourmike Roundu areas

3. Ruby: Shigar

4. Tanzanite: Shigar Hashupi

5. Morganite: Shigar and Roundu

6. Emerald: Chebery Basha Shigar

2.9.7
Existing Gemstones Mining Practices in Baltistan 

The sustenance of Baltistan gem sector from the time immemorial rest on the unique traditional mining methods developed by the locals. The vast majority of mining is done by independent, micro small-scale miners, working in remote locations and selling their product to buyers who pay cash and may or may not declare the actual worth of their gems. Majority of the labor involved in this sector belongs to the low-income groups of the nearby areas. Presently gem mining supports the livelihood of around five (5) thousand people of the area. Most of the gemstone mine owners belong to the nearby villages and they have very limited financial resources with no technical know how. Their technical background or skill is hereditary. They cannot afford well-planed exploration, mining and marketing programmes. 

With the exception of few surface mines as mentioned by Mr. Wafa Mohammad almost all the gem bearing pegmatites are worked on unscientific underground mining methods. Although this activity is contributing to the production of gemstone and income for the local, this activity will not lead to sustainable development and production of gemstone. If the side hill excavations along the strike is allowed to continue it will ultimately lead to:

· Lose of valuable resource.

· High risk of accident

· Environmental degradation

· Disturbance of the surface topography.

· Pollution of the river

· Making future mining in the area extremely difficulty or impossible.

If the present practices are allowed to continue, this will ultimately lead to permanent closure of the mining area.

2.9.7.1
Method Employed

There are two common traditional gemstone-mining methods. One is working by open pit or surface mining and the other is by underground mining. 

2.9.7.2 Open Pit Mining

It is carried out by group of individuals on occasional basis, mostly farmers to have an alternative income source during the non-paddy seasons. These areas include Doco, and Zail villages in Shigar Valley (Wafa). They carry out spot mining along the outcrop of Pigmatite with pick and shovel and drilling & blasting may or may not be employed. 
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2.9.7.3 Underground Mining


This group of mine operators are mostly from the near by villages. They develop entries to the pegmatite veins and extract gems using no proper mining techniques without any organized and systematic operations. This leads to marginal earning and unsafe mining conditions. After mining to certain depth they are forced to stop further mining due to safety, technical and financial problems. This can be observed from the number of abandoned mines in the mining areas of Shigar Valley, Stak Nala and Roundu.
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Antiquated mining methods, indiscriminate blasting and use of high explosives result in damaging of valuable crystals / specimen, thus drastically reducing their market value. Inadequate mine support usually lead to the caving in of the mine openings resulting in wastage of valuable reserves and making further mining impossible. The present method adopted by the locals can best be described as Fox holing.

2.9.8
Problems Faced by the Gemstone Sector of Baltistan

Mining activity is currently confronted with the following constrains:

· Inadequate regional geological data.

· Difficult mining conditions.

· Non-availability of skilled labour.

· Inadequate promotional activities.

· Lack of any organized operation.

· Poor technical know – how and managerial skills.

· Poor infrastructure and other support facilities.

· Illicit mining due to difficult bureaucratic procedures for the allotment of leases.

· Lack of technical advisory services.

· Lack of financial resources.

· Remote location in undeveloped areas.

· Poor capability to mitigate environmental damages

· Strict government regulations with regard to welfare, safety and hygiene.

· No proper documentation of production and monitoring of safe mine activities.

· Lack of marketing strategy.

· Competition with similar local and imported gems.

· Lack of developed Human Resources.

2.9.8.1
Infrastructure Condition to the mining sites

Most of the gemstone deposits of Baltistan are located on high altitudes ranging from 5000 ft to 14000ft and in most difficult hilly terrain. In Shigar Valley the mines are mostly located in remote areas and jeep able roads can access some of the mines. In Shigus area along the main Skardu Gilgit road, mines are developed in extremely dangerous vertical high rock faces across the river and accessed by a single wire with a tray for crossing the river with manual pulley (As shown in the photographs). The mine owners informed our field party that two fatal accidents have occurred in Shingus area due to falling from vertical mine portal. In some mines no platforms are provided at the mine portals for dumping of the excavated materials and are directly discharged to the river, resulting in loss of valuable specimen and pollution of the river water. 
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What a bridge! Simply a wire with tray for crossing the River with manual pulley to reach the Gemstone mines. 
What a mine! For Aquamarine on the other side of the river, a vertical hill with no platform. Many have lost their lives.


(Photos By Sarwar Khan)

Moreover the local mine owners are also reluctant to allow the improvement of infrastructure facilities including approach roads and bridges due to fear of security of their mines and interference by the outsiders. The mine owners of the area usually neglect the principles of conserving the mineral resources and preventing environmental degradation.

With the exception of few locations, electricity is not available in most of the mining areas.  

For the development of mining activity, the infrastructure facilities such as roads, bridges, work shops and electricity should be provided in the above mentioned mining areas. These facilities of infrastructure can not only be used for mining purposes but can also be used for tourism, agriculture, fisheries, forestry and other economic sectors. Hence the availability of these facilities and infrastructure may have a multiple effect on the deployment of these areas. 

2.9.9
Size of Mining Operation

By size of mining operation means small or large scale mining operations. There is no specific definition to differentiate between the two. In some areas it is defined on the basis of production in tons / years, where as in other areas, the number of persons employed defines it. On the basis of production, a mining operation is defined as small-scale mining, when the production is less than One Lake Tons per year. Where as on the basis of number of employees, if the number of employees is less than fifty per mine, then it is classified as small-scale mining. Investment in small scale mining (capital employed less than Rs. 300 million will be confined to Pakistani nationals.)

2.9.10
Smal Scale Mining

Small scale mining in general is used for limited reserves, short implementation period and minimum initial investment. Small scale mining required moderate skills and infrastructure and intensive use of labour. That is of particular relevance in less developed economies. This particular aspect of labour employment makes the small scale mining an attractive option for undeveloped and remote areas. On the negative side, small-scale mining has a record of inadequate safety, poor social facility and environmental neglect. Moreover, mining is mostly carried out illicitly, unregistered and in difficult areas. 

Small scale mining operation can further be divided into informal micro scale mining being carried out by the near by villagers on seasonal base with simple pick and shovels, crow bars and pan occasionally applying spot drilling and blasting. Production and income are usually erratic and often marginal. Due to the resulting technical limitation, unlimited and unrecorded conduct of business is the role. The present gemstone mining operation in Baltistan can be assigned to this category.

2.9.10.1 Traditional Small Scale Mining

We propose the traditional small scale mining category, which require a register and license, semi-mechanized mining operations on a regular schedule, by organized cooperative societies members or entrepreneurs with the locals of the area. Small-scale coal mines of Cherat and Hangu area and marbles mines of Buner, are good example of Small Scale Mining. Intermediate Technology Consultant (ICT) in a recently conducted study has also recommended the small-scale mining for Sri Lanka Gemstones mining. (www.itcltd.com, October 2005).

2.9.10.2 Advantages of Small Scale Mining

· Ability to operate in remote areas with little infrastructure and hardly accessible regions.

· Operators can shift from one mineral exploitation to another

· Deposits with limited reserves and assure sale of products.

· High degree of flexibility

· Limited investment is involved

· Offers quick returns

· Less development work is required

· An operation can be started and stopped with out any significant loss of financial resources

· Suitable for seasonal operations in case of high altitude deposits

· Labour intensive, providing opportunities of employment’s to the locals. Thus small-scale mining activity also makes a major contribution to stemming the rural urban migration, development of local skills and creation of new employment opportunities.

· In addition to immediate cash flow, small scale mining provides a potent tool for further exploration and generates data on the deposit parameters to move up to the medium and even to large scale operations.

· Operation can intelligently extrapolate new occurrences for exploitation by following the trends of small deposits in operation

· The magnitude of environmental degradation and the negative effects are of much small scale than with large-scale mining.

· Small-scale mining operation can be easily controlled and can be managed with lower capital requirements.

2.9.10.3 Disadvantages of Small Scale Mining

· Lacks of mining and geological know how. The small scale mining operations do not have the technical knowledge and financial resources for proper mine development, extraction, processing and marketing. They cannot afford to hire mining engineers and geologists due to their financial constrains and more over the engineers prefer to join large scale mining operations where they see their career building. Due to high risk of investment, the Government banks and other financing agencies are reluctant to sanction bank loans for the development of mineral resources.

· Lack of machinery and spare parts

· Lack of basic mining knowledge in small-scale mining, result in haphazard mining development.

· Lack of safety, poor social facilities and environmental neglect

· Poor working conditions

· Erratic and unrecorded production

· Inappropriate mining legislation

· Insufficient incentives for legal operations, which leads to illegal mining resulting in considerable loss of revenue to the Government 

· Socio-economic problems and exploitation of workforce in terms of wages and poor safety conditions.

· Scattered mining operations in remote areas resulting in difficulties for monitoring and control.

However, the over all benefits of small scale mining over weight the negative aspects of small-scale mining. The Government should give incentives to the small-scale miners to encourage the small-scale mining owners to regularize their mining activities; this will result in sustainable development of mineral resources, employment opportunities for a large section of society and earning of useful foreign exchange. 

2.9.11
Supply And Demand

 International trade in uncut precious and semi precious stone (excluding diamond) is estimated at Rs. 8 billion dollars per annum. Pakistan share in the international market in year 2003 was only 12.6 million US$ (All Pakistan Commercial Exporters Association of gemstones). Despite possessing the fifth largest potential of the world gemstone, no significant quantities of gemstone or being mined from proven deposit of Baltistan The supply of gemstone from the present mining practices is highly erratic and hardly balancing the market demand. It is required to develop and promote small-scale traditional mining operations to ensure sustainable supply through scientific and legal mining. If on other hand large scale mining operations are conducted, over supply and decreasing market prices will result. Large-scale mining will not lead to sustainable development of gemstone resources and will have a negative effect on environment and livelihood of the people of the area. Allocation of large area for large scale mining companies will deprived the people of the local mining community of their opportunities of, livelihood and possible life time chances of elevating their poverty. The resulting unemployment and depravation of resources can lead to unrest and increase the unemployment problems. On the negative side of small scale mining is difficulty in getting financial assistants. This can be overcome by sitting cooperative mining society where they can gain the facility like machinery, infrastructure and getting government and semi government organization, financial and technical assistants for improvement of their mining and value addition.

2.9.12
Proposed Mining Methods

Taking into consideration the basic information about geology of the deposits (depth and thickness of pegmatite vein), orientation and strength of the deposit and host rock, the selection of mining method can vary from surface mining for deposits at shallow depth to underground mining for deep deposit. Surface mining is comparatively more safe and convenient by using conventional machinery like shovel, excavator’s etc. Drilling and blasting may also be employed for mining in hard rocks. There is no need of lighting and ventilation in surface mining. Surface mining may be employed as open pit if the deposit is at shallow depth to side hill, if the deposit is exposed above the ground. If the deposit is in the form of vein or bed with limited thickness and overlain by thick overburden, then underground mining is proposed. The adaptation of surface or underground mining method is dependent on cost analysis. If the cost of over burden removal is very high as compared to value of the deposit, then underground methods are suggested.

Most of the Baltistan gems bearing pegmatite veins with a few exceptions are located at high altitudes overlain by thick overburden. The most suitable method for mining is “Stope and Pillar Mining” or “Selective Room and Pillar Mining” for the following reasons.

· The pegmatite vein varies in thickness from 1 to 3m with an average thickness of 1.5 meter.

· They are mostly flat lying or slightly inclined, exposed in the side hill.

· The over burden is thick and can not be economically stripped off.

· The host rocks are mostly biotite gnises / granitic gnises, which is a high grade hard rock as such small opening of 5 x 6 feet, can be opened with occasional supports required in fractured zones only.

· Production can be increased or decreased by opening more faces or closing some of the faces as per market demand.

· The mechanization investment is moderate and a small number of equipment or machinery will be required (compressors, drill machines, wheelbarrows, blower fans, generators and water pumps etc.).
2.9.12.1 Stope and Pillar or Selective Room and Pillar mining method

 Main entries of 5 × 6 feet size at an easily accessible location are driven at right angel to the strike line into the pegmatite vein. The rooms can be driven at a distance of 30 – 50 feet centre to centre and after going around 50 feet underground, can be connected by cross cuts to facilitate cross ventilation and extraction of gems. After reaching to ends of the vein, pillars extraction is started on retreat. Waste accumulated during excavation and development is filled into the stopes. Pillars are lift in the barren pegmatite veins, where the roof is week/fractured and required permanent support. This can be explained from the diagram shown in Figure No. 1 

Stope and pillar mining method is applied where the deposits are in the form of beds and are flat laying or close to flat lying. The roof and floor rocks are competent and strong. Artificial supports are rarely required, which makes this method more economical and safe. Ventilation is efficient. If the deposit permits, this small scale mining operations can be converted into mechanized large-scale operations. Production can be varied as per market demand. The pillars should be of sufficient dimension and strength to support the overlying strata to avoid the caving in of the roof. This method is highly flexible and can easily be modified. 
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Design parameters are based mainly on rock mechanics considerations (especially of ground support nature), economic factors (mainly cutoff grade and recovery) and technological concerns (equipment and grade ability limits). Artificial support is used to supplement the pillars, wherever it is required.

2.9.12.2 Extraction Techniques 

As shown in the geological cross section of the pegmatite vein (Figure -6, Part-1 (a), geology section), extraction techniques will be carried out by control blasting techniques. As the pegmatite veins are enclosed by biotitic gneiss. It is proposed that an under cut is to be made by using high explosives in the foot rock (biotitic gneiss). The gems bearing pegmatite can then be drilled and loaded with low velocity explosive with a minimum charge. The explosive used should have a smaller diameter roughly ¼ of the drill hole diameter in the form of piped charged with low velocity of detonation. Gurit explosive of BIAFO Explosive Company Limited is available in Pakistan in diameters of 11, 17 and 22 mm. Figure No. 2.shows the drilling pattern.
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As the host rocks (overlying and underlying) of the pegmatite vein is composed of biotite gnesis, which is metamorphic rock and is a hard material, the mine opening will be self-supported. Hole of 25 – 32 mm diameter is recommended loaded with a 11 mm or 17 mm Gurit explosive respectively. Explosive recommended in gem bearing area should have a low detonation velocity and fired simultaneously. Spacing between the holes for 25 – 32 mm diameters should be 0.25 – 0.35 m respectively. After making under cut in the foot rock, holes in square no. 1 should be fire simultaneously, then square no.2 holes are to be fired with a 500Ms delay interval and holes in square no. 3 will be fired with a one second delay. This will help in detaching the wall zone of pegmatite form the core zone and the core zone will be detached from the upper wall zone. 

A latest technique, somewhat slower in action, is the introduction of highly expansion material. These powder materials when mixed with water in proper proportion and loaded to the hole, it expands and creates great pressure on the wall of the hole. The expansion of the material is so high that it breaks the rock after sometime. The time of expansion vary from 3 hour to 10 hours. This material is now available in Pakistan. This will be a very latest method for detaching gemstones from the host rock.

2.9.12.3 Machinery 

· Compressors (90L/s 180 FM): Locally fabricated or imported compressors of appropriate capacity to run 2 – 3 pneumatic drill machines.

·  Imported pneumatic drill machines (Drill machine of Atlas Copco RH 571-5LS) or Rock man 2or 3 in number, drill rod set and bits.

· Generators of the capacity for illumination of underground mine, and to operate small blower fan and water pump when required.

· Personal protective equipment, compress air pipes, small blower fan with polythine air ducts.

· Loading and Transportation: Pick and shawls and wheel-brows, pan. In case of haulage machinery, trolleys of 1 to 2 tons capacity, and rail track locally fabricated those for small-scale coal mines.

· Explosives: Wahbox or Emulate 150, 22 to 25mm diameters for cut holes and 11 to 17mm Gurit explosives for control blast.

2.9.12.4 Supports

Room and pillar in hard rock is a self-supporting method. Pillars left between the rooms of dimension 50 x 50 feet are sufficient to support the overlying rock. To support the immediate roof in case of share or faulted zone a three-piece support of good quality wood which has a long gain that is locally available should be used. The size of post for the 3 – piece set depend on the height of opening and as a role of thumb the circumference of the wood in inches should equal to the height of opening in feet. For example a six feet height opening will require a round post of 6 inches circumference, the 3-piece set is shown as in the figure.
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In extremely jointed and weak area the 3 – piece support can be erected from 3 to 5 feet centre to centre with top and side packing as shown in Figure No. 3.
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Support is required in fractured roof area to maintain the mine opening for deeper and sustainable excavation of pegmatite vein and to avoid roof failure and caving. It is worthily to mention here that 80% of the fatal accident underground are due to the roof failure.

2.9.12.5 Transportation 

In case of horizontal pegmatite vein the opening should be developed at slide grade from the working place to the mine portal and wheel brow or small trolleys on track can be used manually to carry out excavated material. In case of pegmatite vein dipping at an angle greater than 100, then locally fabricated haulage machines of 7D0 to 100 hp with a rope on drum, can be installed to carry out the excavated material. Small scale coal mining in NWFP and Punjab uses haulage machinery for taking out coal from steeply inclined coal beds. The machinery can be reasonably fabricated in Peshawar and Rawalpindi at a cost of around 0.2 million – 0.3 million rupees.

2.9.12.6 Ventilation 

With the increase in depth of mining operation ventilation problems increases as both men and machinery need oxygen for existence. The quantity required depends on the number of labour working underground and by the number, size and type of machinery. Also using mechanical ventilation can control drilling dust and visibility problem. Locally manufactured blower fan with polythene ducts can be required to provide fresh air underground. These fans can be operated from the surface generator or from the nearly power line if available. Good ventilation enhances the efficiency of mine workers and improve the environment of underground mine. 

2.9.12.7 Lighting 

In very small mines underground illumination can be done by carbide lamps, lantern or torch but for continues illumination electric bulb at suitable distances along the mine opening will be required. Power can be delivered form portable electric generator or from nearby power line where available.

2.9.12.8 Platform 

During field visits by our expert party, it was observed in some localities of Shingus that most of the openings were developed in the side of vertical cliff along the Indus River. The gem bearing debris of pegmatites were dumped to the river resulting in loss of possible gem specimen in the debris. Therefore, it is proposed that opening should be started in the area where the possibilities of debris dumping platforms are already available. Suitable platforms should be constructed by erecting retaining walls from the down stream or by excavating a side hill cut in the rock for the machinery and excavated materials.
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SECTION – 3 

Introduction of value addition in the form of gemstones cutting and polishing and to suggest adequate lapidary equipment and machinery

3.1
Summary 

· Gemstones are minerals, which when cut and polished become precious and can be used in jewellery.

· They are extremely beautiful, rare, amenable to cutting and polishing and durable.

· Baltistant region has great potential of gemstone deposits, but the present practice of selling of gemstones in raw and uncut form bring very modest monetary benefits to the local mine owners and local dealers.

· The major gemstones of Baltistan region are aquamarine, tourmaline, topaz, garnet, rock crystals, rose quartz, fluorite, sphene, zircon and apatite.

· Emerald, morganite, epidote, amethyst, ruby and tanzanite have been also reported from different areas.

· These gemstones if properly extracted will yield not only finest specimens for show rooms and museums but after cutting and polishing of clear and coloured raw stones will fetch a high value in the national and international market.

· Lapidary is an art of value addition to the rough gemstones by proper cutting, shaping, faceting and polishing to bring out its natural inherited beauty according to the prevailing trend and fashion, by using specialized lapidary tools and machinery.

· For this purpose a list of adequate lapidary machinery with specification and estimated unit cost is suggested in the report alongwith consumable accessories and polishing powders.

· Brief description of the process for cutting, faceting and polishing of gemstones is also included.

· All the aforementioned lapidary work including identification and certification of gemstones can be affectively conducted under the supervision of trained gemmologist. Therefore six months diploma course from U.K or Gemmological Institute of America (G.I.A) is essential for a potential person supervising all such activities.

· The above mentioned lapidary units will not only be useful for value addition to the locally extracted gemstones but will also be used to provide training to the locals for development of self sustained lapidary centre in Baltistan region.

3.2
Basic definitions  

Gemstone testing, characterization and their processing for value addition is a specialized field of science and technology. Therefore understanding of the basic definitions is essential for its detailed study. Some of the basic definitions are given as following:  

3.2.1
What is a mineral?
· A mineral is a homogeneous naturally occurring chemical substance, possessing a definite set of physical properties, chemical composition, internal atomic structure and usually a definite crystalline shape.

3.2.2
What are gems?
· Gems are mostly minerals of naturally occurring inorganic chemical compounds and rarely elements, with a definite crystal structure and composition that varies within definite limits, with the exception of a few organic gem materials that are amorphous (non-crystalline).

· These minerals and a few organic materials when cut and polished become precious and can be used in jewellery.

· They are extremely beautiful, rare, amenable to cutting, polishing and are durable.

· Due to these qualities, they are used for personal adornment and are extremely costly.

· Although more than 2000 minerals are known, only about 100 are commonly fashioned into Gems.

3.2.3
What is gemmology?

· ‘Gemmology’ is the study of gem materials from their origin to their use in jewellery.

· Gemmology is a fascinating study based on sciences, arts and commerce

· Gemmology is concerned with the study of gem materials, but also deals with testing methods, cutting, polishing and fashioning, synthetically manufactured gems and appraising procedures.

In Brief

· Gemmology is an applied science in which by the application of instruments, the gem materials are tested for identification, characterization and evaluation on the basis of their specific inherited characteristics, properties and foreign material inclusions.

3.2.4
What is lapidary?

· Lapidary is an art of value addition to the rough gemstones by proper cutting, shaping, faceting and polishing to bring out its natural inherited beauty according to the prevailing trend and fashion, by using specialized lapidary tools and machinery.

3.2.5
What makes a good gemstone? 

· Rarity 

· Natural origin 

· Chemical resistance

· Beauty – aesthetic value can be increased by man’s knowledge and skill.

3.2.6
What makes a valuable gemstone?
The four Cs – carat, colour, clarity and cut:

· Carat – size is obvious but grading of coloured gemstones is much less precise.

· Diamonds have a clear colour grading system whilst it is impossible to grade the vast array of colours in coloured gemstones.

· Clarity – is extremely important as it affects the colour, dispersion and lustre of a stone. Price and clarity are directly proportional.

· Cut – cutting generally in the international market is of a high quality. Re-cutting in the U.K and Europe is expensive.

· It is a combination of hand and automated faceting machines.

3.3
IMPORTANCE OF LAPIDARY

Lapidary is an art of value addition to the rough gemstones by proper cutting, shaping, faceting and polishing to bring out its natural inherited beauty according to the prevailing trend and fashion, by using specialized lapidary tools and machinery.

Lapidary is a technical term used for gemstones cutting and polishing. A fine cutting and polishing of a raw gemstone enhances its value by many folds – 10 to 50 times. This is only possible if available modern lapidary unit is operated with the application of latest technology for cutting and polishing of rough stones. 
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Art of value additon to the rough gemstones by proper cutting, faceting and polishing. 

(Photos by Sarwar Khan)

3.3.1
Lapidary importance for increasing the export of gemstones in 
cut and 
polish form

Cut: 

· Cut – involves time and precision 

· Cutting generally in the international market is of a high quality.

· It is combination of hand and automated faceting machines.

· Gemstone without good cut will not get the best price.

· Re – cutting in the UK and Europe is expensive.

· A good coloured emerald of 0.80 carats (5 x 7 mm), clear with some inclusions, would require a good cut in order to achieve its perfect price.

· Cutting for weight is acceptable to a certain degree.

3.3.2
Major Gemstones of Baltistan 
Nature has gifted Baltistan region with rich deposits of some of the finest and valuable gemstones. Some of the famous gemstones occurring and extracted in Baltistan region are as following:

Major Gemstones of Baltistan

Aquamarine: Mango and Dassu in Shigar, Gone (8 Km East of Dassu) and Tigstun (5 Km South-West of Dassu), Subsar and Shangush in Roundu.

Quartz: Niaslo Nallah, Basha, Houno Shigar (Skardu), Tourmik-Roundu, Arando and Haiderabad Shigar 

Rose Quartz: Dassu.

Quartz with Rutile Needles: Khaplu and Shigar 

Amethyst: Basha Shigar and Khaplu
Topaz: Uouno and Dassu in Shigar and Stak Roundu

Brown Topaz: Niyit Bruk (8 Km North-East of Dassu) and Gone (8 Km East of Dassu) 

Tourmaline:  Shigar and Roundu
Epidote: Hashupi Shigar, Tourmik Roundu
Garnet: Tigstun, Shigar and Roundu 
Ruby: Shigar 
Rezolite: Shigar 
Tanzanite: Shigar Hashupi 
Morganite: Shigar and Roundu 
Fluorite: Shigar and Roundu 
Sphene: Tourmik Roundu, Arando Shigar 
Emerald: Chebery Bashey, Shigar. 
Zircon: Khaplu

Apatite: Roundu and Arando Shigar

· The above mentioned gemstones, which could fetch substantial prices after proper cutting and polishing are sold in rough form, in other cities of Pakistan at very cheap rates.

· Pakistan has emerged as the fifth largest country for the occurrence of gemstones on the world map, but it has been unable to penetrate the international market. There is a need to increase not only the quantity of gemstones exported but also the quality. This can be achieved by development of lapidary processing units in the gemstones bearing areas like Baltistan region, to add value to the rough stones that are being exported.

3.4
THE PROCESS OF GEMSTONES CUTTING AND POLISHING 

For installation and establishment of lapidary centre, it is essential to know the process of cutting, faceting and polishing of gemstones along with the purpose of using of Slabsaw, Trimsaw, Grinder, cutting and polishing laps, abrasives and Facetor used in the process. The details of the process are given as following:

· The process of gemstones cutting starts with the sawing out of blanks of the material from the rough rock.

· This is accomplished by means of two kinds of Saws.

· The slabbing saw cuts up large rocks into slab, while the trim saw makes it possible to reduce these larger slabs to the small size of an individual blank.

3.4.1
The Stages in Cutting a Gemstone 
These steps are relatively simple and are:

· Sawing slabs

· Marking an outline of the stone desired to cut on the slab.

· Trimming the marked stone to the rough shape.

· Dopping, or affixing to a “handle”.

· Grinding to shape 

· Sanding out the scratches left by rough grinding 

· Polishing 

· Mounting into a piece of jewellery.

In doing to slab small pieces of rough stone on saw, clamp the piece in the vise. Do not attempt to hold it in hand for it may twist or turn and result in a crooked cut which will damage the blade.

· Do not force the cut at any time, but take time. Some materials are extremely tough, such as jade and agate.

· Before a new diamond saw blade will cut properly, the excess metal on the outer circumference of a saw blade must wear down, or better still, be removed by sawing through a common brick. This exposes the diamond in the edge of the blade so that it can work.

· The first requisite in using a slab saw is to provide it with ample power, from a motor that is large enough to take the load of continuous use without overloading and heating.

· All jewellery findings are made to certain standard sizes, and are always expressed in millimeters.

3.4.2
Dopping 

Dop sticks are wood dowel rods sawed off square into 4" lengths. The size may vary from 3/16" to 1/2" thick stick. Doping is done with melting dopping wax on ordinary spirit lamp and by dipping the dop stick into it for a quarter inch and rotate. Level and centre the heated stone on dop stick to cool and harden. When cooled the dopped stone is ready for grinding.

3.4.3
Grinding 

Grinding is done with vertical-running grinder with water supply adjusted to give a steady drip.

The cutting should be inspected between stages to ensure that the material is taken off where it needs to came off. There is no way to put it back if you take off too much in the wrong place.

3.4.4
Sanding

  For Cabochons, sanding out the rough marks of the grinding is done on a flat plate with a sanding cloth kept wet with a paint brush during the sanding process. Care should be taken to ensure that no scratches remain on the stone.

3.4.5
Polishing 

· For polishing of cabochons, the felt, cloth or leather is applied on flat disk in place of the sanding plate. A creamy paste of cerium oxide, tin oxide, or chrome oxide is applied as polishing powder depending on the stones. Examine the polished cabochon cut stone with a magnifying glass.

· Never mix polishing material or use the same brush for different polishing materials.

· Polishing takes place when the high spots of the stone are heated by friction, and the disturbance of the atoms making up the surface layer of the stone causes them to rearrange. Thus, there is both abrasions of material and leveling of material taking place in the process of polishing.
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Gemstones faceting and polishing units. (Photos by Sarwar Khan)

3.4.6
Process of Faceting and Polishing of Gemstones

· The rough stone is first cut with slab saw to take the stone out from its mother rock.

· The stone is then cut to the required size with the trim saw.

· Pre-forms: A pre-form is a piece of gem material which has been cut to a rough shape for achieving the finish brilliant cut or any other shape by removing the unwanted gangue material by grinding it on the grinding wheel or any other specially designed pre-forming machine.

· The stones are then dopped on the sticks, which are fixed on the facetors to cut them in different angles according to the refractive index of every stone. Dopping is a process of attaching a stone to a Dop stick by means of a special hot wax, called “faceting doping wax”. Metal dop sticks are used for faceting to attach the wax hot enough to flow but not burnt.

· The under mentioned four steps are applied during cutting process, so as to add to the brilliancy of the stone and in turn to its beauty.

i. Choosing of proper and accurate angles with facets.

ii. Symmetry 

iii. Proportion 

iv. Finish 

· The cut angles are polished with diamond powder on each cut angle of crown and pavilion.

· There should be proper arrangement of lighting above each faceting unit, so that the cutter can see the shine of each facet properly and can produce quality cut stones.

· Slab saw: It is a saw used for cutting of stones into smaller pieces and is also used to separate the precious stones from its mother rock.

· Trim saw: It is used to trim (to make neat, even or tidy by cutting or removing unwanted parts) the stones in the required size.

· Grinder: Grinders are used to give the required shape to the stone

· Facetor: Factor is a unit used to cut stones in different angles or facets.
3.4.7
Cutting Laps 

· Grinding wheel (natural and industrial made)


Good surface finish but not efficient

· Metal laps using loose abrasive 

Material ………………………… steel, lead, cast iron, plastic etc.

Advantage ……………………… economical way, good surface finish.

Disadvantage …………………… mess with loose abrasive powder

The lead lap is so soft that the abrasive grit can be pressed into it by the stones and be held embedded to cut well.

· Diamond Discs 


Copper laps charged with diamond powder.

Copper lap with 6 to 9 micron diamond powder is very essential to the final lapping process of corundum group gemstones.

The diamond powder is suspended with olive oil and 10 to 20 drops are placed on the lap (diameter 150 – 200 mm).

Spread them by fingers for uniform distribution.

· Bonded diamond discs 

Metal bond diamond discs ………sintered ……… expensive, long life

Plated ……………cheap, not long life.

Resin bond diamond disc …………… not commonly used.

3.4.8
Polishing Laps 


A polishing lap is used after the final lapping process is finished.


Lower lap speed is usually used in polishing than in cutting.


Especially for soft stones, lower speed is desirable.


The diamond powder is mixed with vaseline, olive oil or grease.


The other polishing agents are mixed with a little water into paste.

Do not apply too much powder onto the lap. Only a small amount of powder is required for polishing.

3.4.9
Rough Classification of Abrasives 

Abrasives for grinding and lapping 


a.
Alundum oxide (Aluminum oxide) Al2O3 (synthetic corundum)



Alundum (Norton Co) 
Brown Alumina …………… A



Aloxite (Carborundum Co) 
White alumina …………… WA 







(white alundum)


b.
Silicon carbide SiC



Carborundum (Carborundum Co) 
Black silicon carbide .. …..C



Crystolon (Norton Co) 

Green silicon carbide ….. GC 




(green carbrundum) 

c. Boron carbide B4C, Cubic boron nitride BN and other electric furnace products for lapping hard materials. Cubic nitride (Borazon: GE Co) is the hardest abrasive next to diamond.

d.
Diamond is an ideal abrasive, for it not only surpasses all other substances in hardness, but also has such a feature that can be charged to metal disc or lap.


Diamond is also used in metal bonded, resin bonded forms, etc.

Abrasives for Polishing 

a. Ferric oxide, Fe2O3 

b. Cerium oxide, …………………………………Cerox, Lerox, etc.

c. Zirconium dioxide, ZrO2 ……………… Oxicon etc. (seldom used)

d. Chrom oxide, Cr2O3 

e. Aluminium oxide, Al2O3 ………………………………… Linde A

f. Tin oxide, SnO2 

g. Magnesium oxide, MgO (seldom used)

h. Diamond, C

i. Tripoli ………………………………… natural polishing agent (seldom used)

3.4.10
Level Adjustment 


The lap and facetor table should always be parallel to each other. When the faceter spindle is set at O0, it must be exactly perpendicular to the lap surface.

Recommended Selection of Laps and Abrasives 

Material 
Rough grinding 
Rough faceting 
Fine faceting 
Polishing 

Quartz
Grinding wheel # 100 - #220

Diamond disc 
# 100 - #220
Carborundum 

# 120 - # 320

Diamond disc 
# 260 - #600
Diamond disc #1200 - # 15000

Aluminum oxide #800-#1500 on cast iron lap 
Cerium oxide or chrome oxide on wood or lucite lap

Corundum
Grinding wheel #100-#220

Diamond disc #100-#260
Diamond disc #260-#600
Diamond   Diamond

disc     Powder 9-15(m #1200 – on scored #15000   copper lap 
Diamond powder 

1 (m on tin or copper lap 




(m = micron

3.4.11
Understanding The Polishing Process 
Achieving a good polish is attributed to first reducing all coarse abrasive scratches of the cutting operation to a consistently fine surface. This is accomplished by the pre-polish cutting using 9 to 15 micron diamond abrasive. Next the cutter must then select the right combination of lap, lap speed, polishing compound, moisture of compound, type of moisture agent and operator pressure of gem upon the lap. The full understanding of what takes place during the process will lead to the right selection of combination.

· First, it must be realized that the polishing process differs from the cutting operation in that the cutting operation entails an abrasive action of the gem martial by particles harder in nature than the gem material being worked

· Abrasion or cutting is easier to understand than polishing because the effects are on a larger scale. Material removed by pre-polish abrasion and the evidence upon the gem in the form of scratches is readily detected by the unaided eye. The finer the abrasion the more is a need for an optical aid. However, the evidence of scratches will always appears to some degree depending on the fineness of the abrasive agent used.

· Polishing, on the other hand, is on a minute scale which is molecular or atomic in nature and is accomplished by employing an agent which is softer than the gem material being polished.

· Most polishing problems (scratches) occur when the gem is riding directly on the lap. Small metal particles are scarped from the lap by the facets sharp edge. When these small metal particles break loose they ball up with the polishing compound producing a scratch when again coming into contact with the gem’s facet.

· To produce an oxide film the acid or caustic need not be a strong solution and it is adivsed to take added caution when using these compounds. Along with creating a ready-made oxide on the lap it is suspected that the acid or caustic produces an electrolytic action between the gem, polishing compound and lap which in turn causes a slow molecular migration and/or transfer of the gem’s surface. This action results in a super fine polish. Some of the caustics commonly at hand are Purex or Clorex and should be applied to the lap at least thirty minutes before used. A synthetic urine can be made from vinegar or Glacial Acetic acid (the later diluted to 5% acidity), salt and ammonia. Muriatic Acid can be used by itself when deluted to about 5%. However, use caution.

3.4.12
Material to start on 

Obviously the beginner will not wish to start on fine gem material for his first few gems. A good hard quartz or white beryl is generally a good material to start on because they are fairly inexpensive and do not have a grain or cleavage which cause the beginner to have difficulty when polishing. Also, beryl and quartz are fairly hard which will attribute to a good polish and this will result in a brilliant gem.
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3.5.
UTILIZATION ASPECTS OF THE IMPORTANT EQUIPMENT 
ESSENTIAL TO GEM TESTING

Three determinations are essential in almost every gemstone identification

a. Refractive index 

b. Single or double refraction, and  

c. The shape of inclusions to decide between synthetic and natural origin.


In addition to the above mentioned determinations, two other tests, specific gravity and the analysis of the absorption spectrum, are often necessary.

3.5.1
The Refractometer  

Gem refractometer is used for determination of the refractive index of gemstone. It can also be used to determine birefringence, optic character and sometimes optic sign. “Duplex” USA is preferred for this purpose.

3.5.2
The Polariscope  

It is used to distinguish between single and double refraction.

It is also used to detect pleochroism and optic character.

3.5.3
The Spectroscope 

Prism spectroscope is used to determine the absorption spectrum and wave – length of a gem material.

A complete unit employing a high intensity lamp on a flexible arm that permits either transmission or reflection, a prism to reduce the heat on the specimen. Back wave-length model hand spectrscope mounted on a moveable arm, is available.

3.5.4
Specific Gravity Determination 

For specific gravity determination, jewellers most commonly use diamond balance with attachments that permit the weighing of the gemstone in a liquid.

Heavy liquids permit determination of tiny stones for which reliable results are not possible by the standard diamond balance.

3.5.5
Dichroscope 

It is less frequently used for the determination of pleochroism. The presence of pleochroism is a proof of double refraction but its absence is not a proof of single refraction – especially in the light coloured stones.

3.5.6
Gemolite Binocular Microscope 

It is well suited for testing of gemstones for the determination of refractive index, optic characters and pleochroism as well as for magnification.

Vice-versa to the above, the polarizing microscope is not well adopted for the testing of gemstones.

3.5.7
Ultra – Violet Lamps (Black Light)
It is used to excite fluorescence in some of the gemstones that exhibit this property at wavelength 2537
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3.5.8
Hardness Pencil Set 

These are used for identification of opaque gemstones in un-avoidable circumstances, from its comparative hardness tests.

3.5.9
Thermal Conductometer 

Heat conductivity of diamond is unique. This instrument is used to distinguish the diamond and diamond substitutes.

3.5.10
Chelsea or Emerald Filter  

It is used to distinguish emeralds by looking through it. As seen through the filter some of emerald and synthetic emeralds appear red through the filter in contrast to most other green gems and substitutes.

3.6
GEMS CUTTING, POLISHING AND FACETING TRAINING 
WORKSHOP  

S. No.
Type of Machinery 
Unit
Unit Price (Per Each) 

1. 
Facetor 
No
Rs. 50,000

2. 
Buffering, Sanding and Polishing Set
No
Rs.130,000

3. 
Calibrating Machines with Wheels 
No
Rs. 170,000

4. 
Slab Saw 
No
Rs. 250,000

5. 
Trim Saw (2 different sizes)
No
Rs. 200,000

6. 
Trim Saw Using the 6" blade
No
Rs. 70,000

7. 
Dual + Edge Grinding Machine 
No.
Rs. 150,000

8. 
Beads Making Machine Grade – II
No
Rs. 180,000

9. 
Diamond Drilling Machine 
No.
Rs. 250,000

10. 
Utrasonic Drilling Machine 
No
Rs. 150,000

11. 
Tumbles – Small 
No
Rs. 20,000

12. 
Tumbles – Large 
No
Rs. 30,000

13. 
Calibrating Unit 
No
Rs. 230,000

14. 
Faceting Unit 
No
Rs. 55,000

15. 
Belt Sandar 6" & 8"
No
Rs. 60,000

16. 
Expandable Drum 6" & 8"
No
Rs. 60,000

17. 
Dual Grinder (Sample)
No
Rs. 50,000

18. 
Dual Grinder Trim 
No
Rs. 80,000

19. 
Chipping or grinding safety goggles 
No
Rs. 2,000

20. 
First aid box, complete 
No
Rs. 5,000

3.7
GEMSTONES TESTING AND IDENTIFICATION EQUIPMENT 

1. 
Prism 1000 spectroscope and base 220V
No
Rs. 380,000

2. 
Illumination polariscope x 20
No
Rs. 500,000

3. 
Gemolites binocular microscope 
No
Rs. 450,000

4. 
Gemmological Refrectrometer “Duplex” USA
No
Rs. 80,000

5. 
Electronic balance with 3 digits after decimal point 
No
Rs. 80,000

6. 
10 x and 20 x triplet hand loupes 
No
Rs. 4,000

7. 
Hardness pencil set of hardness from give to ten 
No
Rs. 20,000

8. 
Metler specific gravity weight attachement  
No
Rs. 40,000

9. 
Chelsae filters 
No
Rs. 50,000

10. 
UV Lamp S/W with filters to emit L/W (black light for fluorescence)
No
Rs. 60,000

11. 
Engraver, handy 
No
Rs. 5,000

12. 
Micrometer size 0.01-0.25 mm
No
Rs. 3,000

13. 
Pocket microscope 60 x wide field 
No
Rs. 45,000

Note: 

i.
Lapidary machinery pictures with specifications of Imahashi Manufacturing Co. Ltd. Tokyo, Japan including accessories and Abrasive Powders & comparison between perfect and wrong facet angles is attached as Annexure – A (20 Pages)

ii.
Pictures, specifications and prices of gemmological instruments alongwith detailed 
methods of using each and every gemmological instrument is attached as 

Annexure – B (17 Pages).

3.8
LAPIDARY CONSUMABLE PARTS AND POLISHING POWDERS 

S. No.
Items 
Unit
Unit Price (Per Each)

1.
Diamond Laps No. 180
No
Rs. 1000

2.
Diamond Laps No. 600
No
Rs. 1000

3.
Copper Laps 
No
Rs. 2000

4.
Tin Laps 
No
Rs. 2000

5.
Steel Laps 
No
Rs. 2000

6.
Diamond Blade 6// 8//
No
Rs. 1000

7.
Plastic Laps 
No
Rs. 1000

8.
True Circle Band etc. 
No
Rs. 10,000

9.
50 Thousand Micron Lap 
No
Rs. 4,000

10.
1000 Micron Lap
No
Rs. 4,000

11.
14000 Micron Lap
No
Rs. 4,000

12.
Ultra Polishing Lap 
No
Rs. 6,000

13.
Chrom Oxide 
Kg
Rs. 1000

14.
Tin Oxide 
Kg
Rs. 6,000

15.
Diamond Powder 
Gm
Rs. 100

16.
Leather Laps / Powder 
No
Rs. 500

17.
Aluminium Oxide Powder  
Kg
Rs. 3,000

18.
Silicon Carbite 
Kg
Rs. 400

19.
Cerium Oxide 
Kg
Rs. 4,000

20.
Raw Material 
Kg
Rs. 50,000

21.
Miscellaneous accessories like dop sticks, spirit lamps, tweezers and lamps etc.
–
Rs. 100,000 

as lump sum 

3.9
GEMS CUTTING, POLISHING AND FACETING TRAINING 
WORKSHOP FOR 2O NUMBER OF TRAINEES IN LAPIDARY 

​(Rupees in Million)
S. No.
Type of Machinery 
Unit
Number
Unit Price (Per Each) 
Amount

1. 
Facetor 
No
20
0.050
1.000

2. 
Buffering, Sanding and Polishing Set
No
1
0.130
0.130

3. 
Calibrating Machines with Wheels 
No
2
0.170
0.340

4. 
Slab Saw 
No
1
0.250
0.250

5. 
Trim Saw (2 different sizes)
No
1
0.200
0.200

6. 
Trim Saw Using the 6" blade
No
1
0.070
0.070

7. 
Dual + Edge Grinding Machine 
No.
1
0.150
0.150

8. 
Beads Making Machine Grade – II
No
1
0.180
0.180

9. 
Diamond Drilling Machine 
No.
1
0.250
0.250

10. 
Utrasonic Drilling Machine 
No
1
0.150
0.150

11. 
Tumbles – Small 
No
1
0.020
0.020

12. 
Tumbles – Large 
No
1
0.030
0.030

13. 
Calibrating Unit 
No
1
0.230
0.230

14. 
Faceting Unit 
No
20
0.055
1.100

15. 
Belt Sandar 6" & 8"
No
3
0.060
0.180

16. 
Expandable Drum 6" & 8"
No
5
0.060
0.300

17. 
Dual Grinder (Sample)
No
2
0.050
0.100

18. 
Dual Grinder Trim 
No
2
0.080
0.160

19. 
Chipping or grinding safety goggles 
No
20
0.002
0.040

20. 
First aid box, complete 
No
2
0.005
0.010


Total 



4.890

3.10
GEMSTONES TESTING AND IDENTIFICATION EQUIPMENT FOR 
10 NUMBER OF STUDENTS IN GEM TESTING/ IDENTIFICATION 

(Rupees in Million)
S. No.
Type of Machinery 
Unit
Number 
Unit Price (Per Each) 
Amount


Prism 1000 spectroscope and base 220V
No
1
0.380
0.380


Illumination polariscope x 20
No
1
0.500
0.500


Gemolites binocular microscope 
No
1
0.450
0.450


Gemmological Refrectrometer “Duplex” USA
No
1
0.080
0.080


Electronic balance with 3 digits after decimal point 
No
2
0.080
0.160


10 x and 20 x triplet hand loupes 
No
10
0.004
0.040


Hardness pencil set of hardness from give to ten 
No
2
0.020
0.040


Metler specific gravity weight attachement  
No
2
0.040
0.080


Chelsae filters 
No
2
0.050
0.100


UV Lamp S/W with filters to emit L/W (black light for fluorescence)
No
2
0.060
0.120


Engraver, handy 
No
2
0.005
0.010


Micrometer size 0.01-0.25 mm
No
2
0.003
0.006


Pocket microscope 60 x wide field 
No
10
0.045
0.450


Total 



2.416

3.11
LAPIDARY CONSUMABLE PARTS AND POLISHING POWDERS 


FOR 2O NUMBER OF TRAINEES IN LAPIDARY

(Rupees in Million)
S. No.
Type of Machinery 
Unit
No/Qty
Unit Price (Per Each)
Amount

1. 
Diamond Laps No. 180
No
200 No
0.001
0.200

2. 
Diamond Laps No. 600
No
200 No
0.001
0.200

3. 
Copper Laps 
No
15 No
0.002
0.030

4. 
Tin Laps 
No
15 No
0.002
0.030

5. 
Steel Laps 
No
15 No
0.002
0.030

6. 
Diamond Blade 6// 8//
No
30 No
0.001
0.030

7. 
Plastic Laps 
No
15 No
0.001
0.015

8. 
True Circle Band etc. 
No
30 No
0.001
0.300

9. 
50 Thousand Micron Lap 
No
30 No
0.004
0.120

10. 
1000 Micron Lap
No
30 No
0.004
0.120

11. 
14000 Micron Lap
No
30 No
0.004
0.120

12. 
Ultra Polishing Lap 
No
35 No
0.006
0.210

13. 
Chrom Oxide 
Kg
15 Kg
0.001
0.015

14. 
Tin Oxide 
Kg
5 Kg
0.006
0.030

15. 
Diamond Powder 
Gm
500 gms 
0.0001
0.050

16. 
Leather Laps / Powder 
No
80 No
0.0005
0.040

17. 
Aluminium Oxide Powder  
Kg
5 Kg
0.003
0.015

18. 
Silicon Carbite 
Kg
450 Kg
0.0004
0.180

19. 
Cerium Oxide 
Kg
5 Kg
0.004
0.020

20. 
Raw Material 
Kg
6 Kg 
0.05
0.300

21. 
Miscellaneous accessories like dop sticks, spirit lamps, tweezers and lamps etc.
–

Rs. 0.100 as lump - sum 
0.100


Total 



2.155


G. Total 



9.457

3.12
WORKING CONDITIONS OF MACHINERY IF INSTALLED AT 
BALTISTAN 

Gem cutting and polishing unit comprises of electric motor, cutters, saws and polishers, connected to electric motor through rubber belt. Therefore, the work performance, its wear and tear and maintenance period mostly depends on care during installation of the machinery. 

· If the foundation of the unit is firm enough with minimum vibration and resistance and the unit is operating smoothly, the quality of the product will be better and of uniform grade. In addition to that, the expenditure on repair, wear and tear of the machinery will be minimum.

· The components of the cutting and polishing units if purchased from the reputed firms with proper guarantee and if the equipment are installed under the proper guidance of the representative of the Firm on site with proper training to the operators, the working condition of the machinery will remain satisfactory.

· The surplus stock of the spares, accessories and consumables is essential on the basis of minimum and maximum limits, so as to avoid any stoppage of work on any unit and to avoid costly purchases on urgent basis.

· Fluctuation of the electric power also needs to be checked in the area and in case of electric fluctuation or power drop, arrangements to stabilize the electric power will be necessary.

· The above mentioned precautions if followed properly, the working condition of machinery will remain satisfactory.

3.12.1
Size of units and status of power supply

Size of the units and status of power supply is not a problem of considerable extent. Each unit will occupy a space of about 3' x 3' with some open space for passage and the electric power supply for running the units will be single phase. However electric power fluctuation in the area may require proper arrangements to stabilize the required strength of electric power.

3.12.2
Estimated Cost of the unit 

Included in the list of lapidary machinery.

3.12.3
Location of processing units 

As discussed with the local gemstone dealers in Skardu including 
Zarmast Khan, Managing Director, Azhar Gems and Minerals, Yadgar Chowk Skardu, the suitable place for location of processing units is at Astana, Skardu, near the Pakistan Broadcasting Corporation (Radio Pakistan Station), Skardu.  

MAP OF SKARDU (BALTISTAN)
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3.13
STUDY OF SIMILAR NATURE PROJECT IN THE COUNTRY 

· Gem & Gemmological Institute of Pakistan, Peshawar  

A Joint Project of Export Promotion Bureau, Government of Pakistan and all Pakistan Commercial Exporters Association of Rough & Unpolished Precious & Semi-precious stones.

· Location 

(rented building)

Suite No. 209, 1st Floor, Benevolent Fund Building, Saddar Road, Peshawar, N.W.F.P., Pakistan.

· Contact Numbers

Phone: 0092-091-9213196-7, 0092-091-9213303-4

Fax: 0092-091-9213198

Website: www.ggip.com.pk

E-mail: gip@brain.net.pk, ggipeshawar@yahoo.com

· Date of commencement of the Project (GGIP)

October 2001.

· Name of certificates presently awarded by GGIP

a. 
In Gemmology 



Certificate of Training (4 weeks in Gemmology. Recently 



extended upto two months)

b.
In Lapidary  


Certificate of Training (4 months course in Gemstones cutting and polishing and 4 months course in Gemstones Carving).

· Qualifications for admission criteria in certificate course

Matric with science (recently admission criteria has been raised to intermediate).

Fee structure of students

Registration Fee 

For male students 


Rs. 1000/-

For female students 


Rs. 500/-

· Time period of course for certificate and diploma

a.
In Gemmology courses
:
Four weeks (recently extended 






up to two months) 

b.
In Lapidary courses  
:
Four months 


· Number of students seats 

a.
In Gemmology 

:
25 seats 

b.
In Lapidary 




Gemstones cutting and polishing: 56 seats 

Gemstones carving

:
 13 seats 

· Number of classroom and laboratory 

a.
In Gemmology  :
One lecture hall and one laboratory hall 

b.
In Lapidary:

Two rooms 

3.13.1
Gems testing instruments in the gemmological laboratory of GGIP

In the GGIP one number Gemmological Laboratory, the following instruments are available.

1. Microscopes 

2. GL 25 UV Lamp.

3. Wide field Calcite Dichroscope.

4. Gem A Thermal Diamond Tester.

5. SP 150 Spectroscope 

6. Chelsea colour filter.

7. Portable polariscope–drum type.

8. Tenita 100 carat and 20 gram scale.

9. Brass gauge – 80 mm

10. Hardness pencils.

11. Slide locking tweezers.

3.13.2
Lapidary Training Workshop Facilities 

In the GGIP two rooms for Lapidary work (Gemstones cutting, faceting and polishing), total 56 number of cutting and polishing units are installed, including 32 number in one room and 24 number in second room.

One number of cutting and polishing unit is specified for each student with following items / tools/ accessories, issued to each student working in the lapidary.

1. Faceting units 

2. Facetor 

3. Diamond Discs No. 180

4. Diamond Discs No.  600

5. Tin polishing lap 

6. Lucite polishing lap

7. Plastic polishing lap

8. Master lap

9. Transfer Block 

10. Dop stick 

11. Spirit lamp 

12. Tweezers 

13. Table lamp 

3.13.3
List of Cutting and Polishing Machines Purchased for Lapidary at 
GGIP

S. No.
Name of Machines 
No. of Machines Purchased
Origin 

1.
Dual Grinder 
8
Daud Sons Industries (Pvt.), 

Industrial Estate, Kohat Road, Peshawar.

2.
Trim Saw
1
Daud Sons Industries (Pvt.), 

Industrial Estate, Kohat Road, Peshawar.

3.
Trim Saw (Germany)
1
Purchased from Local Market.

4.
Faceting Unit 
1
Daud Sons Industries (Pvt.), 

Industrial Estate, Kohat Road, Peshawar.

5.
Faceting Unit (S.L)
4
Purchased from Estern Gems,

Namak Mandi, Peshawar.

6.
Faceting Unit (S.L)
2
Purchased from Shehzad Cutter,

Namak Mandi, Peshawar.

7.
Faceing Unit (Imported)
4
Imahshi MF & 533 Hino, Shi, Tokyo, Japan

8.
Faceting Unit (New)
2
Minicraft Company, 48 Station Mount Levinnia, Sri Lanka.

9.
Faceting Unit (Recondition)
1
Minicraft Company, 48 Station Mount Levinnia, Sri Lanka.

10.
Faceting Unit (Recondition)
6
Minicraft Company, 48 Station Mount Levinnia, Sri Lanka.

11.
Faceting Unit (New)
4
Minicraft Company, 48 Station Mount Levinnia, Sri Lanka.

12.
Faceting Unit (Local)
1
Mistri Ghani-ur-Rehman and Sons Pubbi, Nowshera.

13.
Faceting Unit (Local)
23
Mistri Ghani-ur-Rehman and Sons Pubbi, Nowshera.

14.
Faceting Unit (Local)
9
Mistri Ghani-ur-Rehman and Sons Pubbi, Nowshera.

15.
Diamond Drilling 
1
Mistri Ghani-ur-Rehman and Sons Pubbi, Nowshera.

16.
Carving Ring Saw 

(Imported)
1
Minicraft Company, Sri Lanka.

17.
Carving Machine (Local)
13
Local Market 

18.
Faceting Table (Patra)
1
Ready Made purchase from local market 

19.
Faceting Table (Patra)
5
Munir Ahmad, Amjad Colony, Dalazak Road, Peshawar.
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Gemstones Cutting, faceting and polishing (Lapidary)

Training Workshop at GGIP, Peshawar (Photo by Sarwar Khan)
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Collection and display of cut and polished gemstones 

by students during their training at GGIP, Peshawar (Photo by Sarwar Khan)
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Cutting and Polishing Unit at GGIP Peshawar (Photo by Sarwar Khan)
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Lapidary Machinery Installed for Training of Students 

at GGIP Peshawar (Photo by Sarwar Khan)
3.13.4
Library 


The following books are available in the library of GGIP, Peshawar.

1. Gems-webster

2. Gemstone Weight Estimation

3. Ruby, Sapphire and Emerald Buying Guide.

4. Gem Identification Made Easy 2nd Edition.

5. Handbook of Gem Identification by Liddicoat.

6. Gemology 2nd Edition by Peter Read.

7. Ruby and Sapphire by R. Hughes.

8. The properties of the Natural and Synthetic Diamond.

9. Gem Cutting by Sinkankas.

10. Mogok – Valley of Rubies and Sapphire,

3.13.5
Physical Progress of GGIP

Since the inception of GGIP in October 2001 till February 28, 2006 (52 months), the actual enrolment of the students in 4 weeks course in Gemmology and 4 months course in Lapidary was about 1100 students. However, the number of student seats available during the above-mentioned period of 52 months was 1300 number in Gemmology and 897 number in Lapidary. (Gemstones Cutting, Polishing and Carving) with total number of students seats as 2197 numbers. 

3.13.6
Impact of GGIP, Peshawar on Local Gemstones Industry 

According to ICA (International Coloured Gemstone Association) U.S.A. May - June 2005 (Page 13) “SWOG is also pushing for some existing gem training institutes to be upgraded. The first of its kind was the Gem and Gemological Institute of Peshawar (GGIP)-established in 2001. It represents a good effort, but one that only imparts very basic gem knowledge with an emphasis on Lapidary training. There are no gem testing facilities and thus no documented gem identification. This has encouraged many middle class gem dealers to start their own gem - cutting facilities using very basic lapidary tables”.

3.14
PROBLEM WILL BE FACED/ CONSTRAINTS

i. The problem of irregular and inconsistent supply of rough stones from mines is a major problem, which hinders the physical and financial progress of the cutting ad polishing units.

ii. Emphasis by clients and gem cutters on size rather than colour, clarity, style, fashion and brilliance normally decrease the beauty and value of cut gemstone. The stones are usually cut for increased size and carat weight instead of observing the above mentioned qualities, resulting in decreasing the per carat value of the finished product. The price of a cut gemstone, not simply depends on carat weight, but on Four “C’s” including colour, clarity, cut and carat weight as well as trend and fashion.

iii. Small units of cutting and polishing are established in most of the big cities of Pakistan, but due to lack of value addition, their quality of product is not according to the international standard.

iv. Trained lapidary workers well conversant with their job will be difficult to arrange locally, with the exception of a few persons who have received short period training from GGIP, Peshawar. Similarly, qualified and experienced gemmologist to examine the stones and guide the lapidary workers for cutting the stones in suitable and appropriate angles for value addition, may also be difficult to arrange locally. Without experienced staff and gemmologist, it cannot be expected to produce quality products of international standard.
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SECTION – 4 

MARKETING METHODS, CHANNELS AND DESTINATIONS OF THE GEMSTONE PRODUCTS

4.1
SUMMARY 

· Marketing means every aspect of how to present and sell product to the consumer from first point of contact, to sale itself, to after sales and support services.

· There are three ways of selling the extracted gemstones

a. Sample specimens to show rooms, museums and for education purpose 

b. Rough stones normally to the dealers and cutters 

c. Cut and polished stones after value addition, which is most appropriate way of getting the higher price 

· The four Cs   i-e  carat, colour, clarity and cut determine the value of gemstone

· Colour is inherited but weight in carat and clarity can be controlled through proper mining and extraction techniques.( 

· High quality cutting not only enables to get the best price but also save the unnecessary wastage to a certain degree.

· Three types of markets are required to be covered i-e regional level market, national level market and international market. 

4.1.1
The Local Market

Much to add about stability and to gain customer confidence 

· Co-operation policy instead of competition at regional level is suggested to introduce through opening of syndicate show rooms and gemstone sale centres 

4.1.2
Marketing Plan for Local Sales and Exports

· Details include proposals on opening of sale centres, syndicate show rooms and promotion of sale through: 

· Advertisement on internet, making own website and advertisement in national and international magazines and TV channels 

· Introducing the gemstone products of Baltistan in the gem shows at national and international level.

· Large gemstones trade fares are held at Bangkok, Basel and Tucson USA

· Data base link with website of Export Promotion Bureau of Pakistan and Pakistan Board of Investment 

· Details of gemstones available in other areas of Pakistan have been included in the report.

4.1.3
The International Market


There is a great deal of competition. Good marketing can increase exports of gemstone products 

· Potential markets of gemstones from Northern Areas particularly for aquamarine, tourmaline, topaz and gemstone specimens from Baltistan region are:

· USA, UK, Germany, France, Japan, Hong Kong, Thailand, UAE, India, Canada, and Australia.

· Global market trends are required to be looked into regularly which are also necessary for the local market flow. 
· Country wise Pakistan’s exports of gemstones are included in tabulated form.
4.2
BRINGING COLOURED GEMS TO THE MARKET PLACE
Since mankind first used coloured gemstones for personal adornment, their supply to the market place has been governed by an interplay of market demand, source availability, geographical and political cooperation, barriers in trading and ethnic networking, driven by financial gain, fashion and illusion. Far away places have always been synonymous with the origins of coloured gems, sustaining the impression of rarity and value.

Traditional trading centres, which dominate the distribution of gemstones worldwide, gain and lose ascendancy according to political and ethnic control. Historically, trading routes plied by camel, elephant, horse and foot were the method of conveyance to the marketplace. The advent of modern air travel, with air freight facilities, enables gem houses in New York, Paris or London to gain access to the trading centres of the world and bring the gemstones to the marketplace very rapidly. From the cutting wheels of lapidary workshop in Bangkok, Bogota to the jewellery workshops of world capitals now takes no more than three to four days, compared with three to four weeks in the near past.
4.2.1
Sourcing

The nature of mining activity varies from country to country, reflecting accessibility, political regime and the richness of the deposits. In Asia (e.g. Thailand, Cambodia, Laos and Burma) traditional small open-pit mining with three to five persons working shifts has been exchanged for strip-mining operations that employ the latest equipment and are dependent for this on high levels of investment by syndicates or governments. The effect of the increased material flow has been to destabilize prices, over supply diluting the perception of rarity and thus reducing demand. The inaccessibility of the mines of Kashmir for part of the year due to snow, their small size and the difficulty of working the deposits, combined with great gem beauty, still achieve the greatest stability in price and demand.
Sourcing coloured gems for worldwide distribution involves identifying the most convenient, cost-effective market places from which to buy or sell. Relationships between buyer and seller are the outcome of introduction by word of mouth, ethnic association, or good, honest advertising.

4.2.2
Buying Styles 

A variety of negotiating systems are employed in the different market places. In India (Jaipur) it is normal to be surrounded by 10 to 15 brokers, with another 50 waiting outside, seated on a white mattress on the floor of a non-air-conditioned room, in poor light. The host; office supplies a negotiator who will communicate price (obviously including commission) by hand signals under a grubby handkerchief-to the broker, who will often produce the owner of the goods for the finale. Fortunately, offices in other markets, aware of the time-wasting inherent in this performance, transact by a simple exchange of calculator values, occasionally combined with heated phone calls to finalize price with the owner. The same buying styles are also being in vogue in all the gemsones markets situated in big cities of Pakistan.
The emergence of Thailand as the major cutting and dealing centre in Asia has deprived India of its dominance, the closer ethnic and geographical ties of Thailand and Burma allowing the Thais to become the main force in the sourcing, cutting and distribution of Burmese rubies.

4.2.3
Distribution

According to the demands of specific markets, gems are sold either like nuts and bolts or by degrees of rarity.

Higher value stones are cut to weight to maintain yield, the final size is dictated by the rough and by the presence of relevant impurities. 

4.3
GEMSTONE DEALING: SUPPLY, FASHION AND PRICE
If you are fortunate enough to have discovered a gemstone deposit, you will still only be able to make a vague estimate of its contents: you will not be able to establish the quantity and quality of the stones with any certanity or, consequently, those of the marketable merchandise. During extraction of the deposit you may come across rich pockets or veins containing valuable material of high quality, but even in these cases the percentage of marketable gemstones will be quite small. However, the value of the lower quality material is unlikely to cover the cost of the mining operation.

Most of the mines are small-scale operations where artisinal miners live and work at their own risk to exploit Mother Earth's treasures.
4.3.1
Price 

The prices that gemstones fetch bear little relation to the labour and efforts that have gone into their production and depend directly on supply and demand. The miner of coloured gemstones and the manufacturer of jewellery from them are particularly exposed to price risk because the demand is subject to rapid change. If current fashion favours blue, for example, the demand for tanzanite, blue aquamarine and blue sapphire will increase enormously. Manufacturers will start to boost production, prices will soar-and then, all of a sudden, the fashion changes.
Having purchased rough stones from a mine, a dealer will then proceed to have them cut, but before cutting can commence they will need to be cleaned, hammered or chipped (depending on the material) and sorted according to colour, purity and size. It is not advisable to cut the whole lot at once since changing tastes affect which colours are most sought after and jewellery designs dictate the current demand for specific shapes and sizes. 

4.3.2
Marketing Channels

Most of the cutters and dealers are small-scale entrepreneurs marketing their gemstones by individual' endeavours, such as the placing of advertisements in the trade press. Their efforts become concentrated at international trade fairs for gemstones and jewellery, where these two branches of industry, the suppliers and the customers, can meet and exchange information. The most important fairs are held in Basle, Hong Kong, Bangkok, New York, Tucson and Tokyo. Television sales of coloured gemstone jewellery are a new line of approach.

4.3.3
Categories of Rough Gemstones 

The rough stones sold by miners can be divided into three categories by end-use to which they are appropriate: low-price stones used in mass production, stones incorporated in jewellery and the high quality stones, which are set in fine jewellery. The possible sudden expansion of demand for the second category could not be met with the technology employed at current mine sites.

4.4
MARKETING STRATEGY 

Marketing means every aspect of how to present and sell product to the customer from first point of contact, to the sale itself, to after sales and support service.

· The local market: Much to add about stability and to gain customer confidence.

· The international market: There is a great deal of competition. Good marketing can increase sales.

4.4.1
The Marketing Process 

· Identifying the market 

· Research the market 

· Product development 

· Product placement 

· Selling 

· Tools for market strengths – craftsmanship, quality of colour stones, heritage – all need refining.

4.4.2
Identifying the Market 

· Potential markets – UK, USA, UAE, India, Canada, Australia and Africa.
4.4.3
Research the Market
· Research is vital – visiting trade fairs, magazines and journals, catalogues, internet, talk to people etc.
Note: List of important worldwide contact addresses and telephone, fax and website numbers (12 page) related with advertisement and introduction of gemstones products at international level has been attached at Annexure – C in the report. 
· Get feedback from existing market, magazines and media 
· Trade fairs – visit if possible. If not get brochures, lists of exhibitors, use the internet.
· Trade missions 
· Trade / relevant magazines, the internet.
Note: List of names and places of important gemstones shows/ centres (Eleven –11 Pages) has been attached at Annexure – D in the Report.

4.4.4
Product Placement  

· Use of research to place product correctly.
· Internet – The importance of web sites. Try e-mailing potential clients.
· Trade fairs – how to present and displays.

· Direct selling – at fairs of visiting potential customers with promotional material.

· Placement of advertising 

· Slow and steady preferable to sudden bursts of activity.

4.4.5
Selling 

· Selling skills required will vary from country to country. Need of local contact to advise.
· Expectations must match reality.
· Importance of databases.
· Varying buying patterns in East and West.
· Pricing and costing, give example of typical pricing in West.
4.4.6
Why are market trends important?

· Increase sales 
· Expand market 
· Secure existing market
· Keep ahead of competition.
4.5
OVERVIEW OF THE GEMSTONES MARKET TODAY

· What makes a good gemstone?

Rarity, Hardness, Natural origins, Chemical resistance 

· Beauty – can be increased by man’s knowledge and skill.

· Coloured gemstones are more popular today than fifty or even 10 years back.

· Beads have a strong position today.

· Large gemstone trade fair – Bangkok, Basel, Tuson USA.

4.5.1
International standards of gemstones  

· What makes a valuable gemstone?

· The four Cs – Carat, Colour, Clarity and Cut.

· Carat – size is obvious.
· Colour 
· Colour – the most important characteristic of a gemstone.

· The way light travels through a stone can influence its colour.

· For example the stone cutter might cut a light coloured stone thicker and deeper so that the light path lengthens and the colour deepens.

· Whilst a darker stone like a red garnet would be cut thinner.
· Uniformity of colour
· Colour sold on its origin e.g. Swat emeralds
· Colour enhancement – acceptable
· Dispersion – white light enters a crystal and is divided into colours of the rainbow e.g. diamond, sphene, zircon.

· Dispersion and lustre are desirable – and understanding of these qualities increases the value of a gemstone.

· Diamonds are graded on a very specific, set of rules, but coloured gemstones are much less precise.
· Diamonds have a clear colour grading system whilst it is impossible to grade the vast array of colours in colured gemstones.

· Cut 

· Cut – involves time and precision 

· Cutting generally in the international market is of a high quality.

· It is combination of hand and automated faceting machines.

· If you have a gemstone with good C’s except cut – you will not get the best price.

· Re – cutting in the UK and Europe is expensive.

· A good coloured emerald of 0.80 carats (5 x 7 mm), clear with some inclusions, would require a good cut in order to achieve its perfect price.

· Cutting for weight, is acceptable to a certain degree.
· Clarity 

· Clarity – is extremely important as it affects the colour, dispersion and lustre of a stone.

· International Standards of Gemstones from Clarity point of views are: 

· The inner cleanliness from minerals, flaws, cleavage and growth lines.

· Loupe clean and eye clean.

· Price and clarity are directly proportional.

4.5.2
Global Trends 

2004
2005
2006

Blue Sapphire 
Blue Sapphire 
Blue Sapphire

Ruby 
Ruby
Fancy Sapphire 

Emerald 
Tanzanite 
Ruby 

Tanzanite 
Emerald 
Tanzanite 

Amethyst 
Amethyst
Emerald 

Rhodolite 
Blue Topaz 
Pink Tourmaline 

Pearl 
Tsavorite 
Amethyst 

Opal 
Aquamarine 
Blue Topaz

Peridot 
Opal
Peridot 

Blue Toapz
Green Tourmaline 
Pearl 

4.5.3
Treatment 

· Ancient practice – but unavoidable in today’s market.

· Majority of gemstones are treated in one way or another.

· Most common forms are heating and irradiation.

4.5.4
Suggestion for the New Markets

· Pakistan is being the fifth largest country for the occurrence of gemstones on the world map.
· Marketing the country precious stones can be substantially enhanced through developing lapidary industry in the country.
· The export of gemstones can be extended to China, Australia, Gulf States, Holland, Hong Kong, Italy, Japan, Saudi Arabia, Singapore, Thailand.
4.5.5
Present market for rough unpolished and finished products of precious 
and semi precious stones

· USA, Hong Kong, Germany, UK, France, UAE, India and other countries.
4.5.6
International Major Markets of Gemstones 

Emerald 
USA, Southeast Asia and Japan.

Ruby 
USA, Hong Kong, Canada, Singapore, Japan, Korea and the European Union.

Peridot 
USA, European Union, Germany and Japan.

Topaz
USA, European and Japan.

Tourmaline
USA, Switzerland, Germany, Spain, France, Italy, United Kingdom and the Far East 

Aquamarine 
Japan, Medium to high quality in Germany, Italy, Taiwan and United States.

4.5.7
Major Buyer of Gemstone from Pakistan 

S. No.
Country 
S. No. 
Country 

1.
Hong Kong 
2.
USA

3.
UK
4.
Netherlands 

5.
Thailand 
6.
Germany

7.
India
8.
UAE

9.
Japan 
10.
Dubai

4.5.8
Gemstone Export in order of priority

1.
Lapis Lazuli
2.
Emerald 

3.
Ruby
4.
Peridot 

5.
Tourmaline 
6.
Gem Specimen 

7.
Pink Topaz
8.
Aquamarine 

9.
Quartz



4.5.9
Country – wise Pakistan Exports of Precious / Semi Precious Stones 




Value in ‘000’ US $

S. No.
Name of the country 
2001-2002
2002-2003
2003-2004
2004-2005

1. 
Australia 
2
6
15
19

2. 
Austria
3
22
14
58

3. 
Afghanistan 
-
-
16
40

4. 
Belgium
-
7
7
5

5. 
Bulgaria 
-
10
-
-

6. 
Canada
14
5
3
13

7. 
China
8
27
10
9

8. 
Czech Republic 
-
3
3
2

9. 
Dubai
19
55
38
-

10. 
Denmark 
7
10
29
-

11. 
Egypt (UAR)
-
6
-
-

12. 
France 
19
46
108
33

13. 
Finland 
-
-
2
-

14. 
Germany
304
317
417
383

15. 
Greece
-
3
2
-

16. 
Hong Kong 
488
832
1,611
873

17. 
Iran 

-
-
8

18. 
Italy
44
18
53
90

19. 
India
124
175
428
191

20. 
Japan 
8
11
23
25

21. 
Korea
8
2
-
-

22. 
Luxembourg 

-
-
-

23. 
Malaysia 
-
3
-
3

24. 
Nepal 
-
6
-
-

25. 
New Zealand 
-
2
-
-

26. 
Netherlands 
67
9
14
329

27. 
Oman
-
-
-
-

28. 
Saudi Arabia
1
32
152
1

29. 
Singapore 
1
-
-
15

30. 
Spain

2
-
-

31. 
Sri Lanka
8
3
3
-

32. 
Switzerland 
24
35
24
25

33. 
Sweden

-
7
-

34. 
Turkey 
-
7
4
5

35. 
Thailand
152
123
188
352

36. 
Tanzania
-
4
-
-

37. 
UAE
-
-
-
159

38. 
USA
159
330
417
663

39. 
UK
25
55
50
428

40. 
Other 
15
7
58
129

Total 

1,500
2,173
3,696
3,858

Reference: Pakistan – one of the Richest Source of Best, Rare, Unique and Valuable Varieties of Gems and Minerals.

Presented by: Shuja-uddin Siddiqui, Director General,

Export Promotion Bureau Government of Pakistan Peshawar. 

4.6
SUGGESTIONS FOR MARKETING OF OUR INDIGENOUS 
GEMSTONES PRODUCTS

Pakistan is being the fifth largest country for the occurrence of gemstones but has its average international market share of only 0.31 percent of the total exports worldwide. In the global trade of gemstones around $ 40.7 billion per annum, Pakistan exports market share declined from $ 7.9 million in 1988-89 to $ 5.88 million in 1997-98. However, the export of precious and semi-precious stones during 1999-2000 was valued at $ 12.96 million as compared to $ 8.24 million in 1998-99. The statement in tabulated form is given as following:

4.6.1
Export of Gems and Jewellery from Pakistan 

Year 
Precious and Semi Precious stones
Studded Gold Jewellery
Total (value in million US $)





(% +, –)

1989-90
7.750
2.338
10.088
–

1990-91
4.975
3.112
08.087
-9.84

1991-92
3.730
6.551
10.310
+ 27.5

1992-93
3.387
5.032
08.399
–2.01

1993-94
2.224
5.999
08.223
–2.55

1994-95
2.926
4.987
07.913
–02.55

1995-96
2.614
4.459
09.103
+ 5.84

1996-97
4.412
4.695
09.107
+ 0.04

1997-98
5.880
4.721
10.620
+ 16.48

1998-99
8.240
8.850
17.090
+ 60.92

1999-2000
12.960
15.059
28.020
+ 63.95

(Source: Export Promotion Bureau, Government of Pakistan)

· The export of gemstones from Pakistan is increasing but the growth is insignificant, as compared to the large potential of gemstone deposits that exists in the country. There is a need to increase not only the quantity of gemstones to be exported but also the quality. 

· Marketing the country precious stones can be substantially enhanced in the international market if proper strategy is undertaken. This can be achieved by developing lapidary industry in the country, which is the main source of providing the finished and final product of gemstones to add value to the rough stones that are being exported.

· If the rough stones in the country, particularly of Northern Areas are properly cut and polished according to the latest trend and fashion prevailing in the international market, the export of gemstones can also be increased or further extended to Australia, China, Gulf States, France, Germany, Holland, Hong Kong, India, Italy, Japan, Saudi Arabia, Singapore, Thailand, U.K and U.S.A. Some of the countries as mentioned are already the main buyers of Pakistani gems.

4.6.2
Present market for rough, unpolished and finished products of precious 
and semi-precious stones

Major buyers of gemstones from Pakistan are USA 33%, Hong Kong 25%, Germany 20%, UK 5%, France 4%, UAE 4%, India 3% and other countries 5%.

4.6.3
Marketing Plan, Sale/ Export 

Products 

Products prepared from the rough stones by cutting and polishing in the lapidary, will be mostly from the precious and semi-precious stones extracted from the mines located within the Baltistan region. However, any rough stone from other areas / regions may also be processed in the lapidary.

4.6.4
Sale Centres 

The sale centres for sale and outlet of the cut and polished stones may be opened in the show room of the lapidary as well as at suitable visiting places in the regions.

The product may be also exported to the countries having demand of the stones of Pakistani origin.

4.6.5
Promotion 

The products may be introduced in the market by:

i. Advertisement  on net classifieds
ii.  Making own website 

iii. Advertise on an internet auction
iv. Advertisement in national and international Magazine/ TV Channels. There are magazines specially published on gems and jewellery. 

v. Mailing the importers on the top list of buyers of the particular gem. 

vi. Introducing the products in gem shows held at national and international level and arrangement of auctions in the countries having demand of the stones produced in Pakistan.

vii. List of important world wide contact addresses and numbers related with advertisement and introduction of gemstones products at international level is attached at Annexure – C.

Taking part in gem shows that are organized at national and international level is one of the most convenient and effective way to obtain customers trust. In this way international customers get a chance to meet personally and examine the product and its quality that builds his confidence to select and purchase the product of his choice.

Lists of names and places of important international gemstone shows/ centres is attached at Annexure – D.

4.6.6
International Marketing through Website Publications 

The most economic and easiest way to advertise on international level is to publish business webstie. The purpose of publishing web site is not only to advertise business but can offer services, collect orders on internet, make contacts and display sample creations.

A web site aimed at promoting gemstones from Pakistan and Afghanistan has been launched in Karachi, Pakistan. The web site, launched by gemstone exporter, Asian Gems Pakistan (AGP), can be accessed at www.asiangems.com. Customers can trade on line through the web site. The sale area section displays pictures of polished gemstones, which prospective buyers can view.

Access to the section is given through a password which AGP issues to regular buyers in its database. A new customer who registers on-line are given a password after a trade reference check. If a customer is interested in purchasing a particular stone, the stone is shipped to the customer. Other features of the web site, which anyone can access, include an introduction to AGP: a brief history about its formation and it offers such as lapidary. It also has a gem news section that informs customers about new findings on Pakistan gemstones.

4.6.7
Export Promotion Bureau of Pakistan 

This site gives full information pertaining to the different products and principle exports of Pakistan. A database link is available which contains alphabetical links to Products/ Services classification for Pakistani Products and Companies. It gives details of Export Finance Scheme. List of ISO 9000/14000 certified organizations are available. The whole procedure of the certification is explained. One can obtain relevant info on trade policies and exhibition of different export goods. http://www.epb.gov.pk/
4.6.8
Pakistan Board of Investment 

The Board of Investment was created in 1989 and has repeatedly proved its commitment to investors. The Board of Investment plays a key role in the formulation of investment policies. With the aim of streamlining the investment process, the Board of Investment is the focal point of contact between potential investors and all other government departments handling investment projects. The Board provides all the necessary information to potential investors, both domestic and foreign. It assists investors in expeditious processing and implementation of their investment proposals and in coordinating with other government departments. The Board also extends advisory facility on issues relating to direct investment in business and industry anywhere in the country. The site provides info on Pakistan, Doing Business in Pakistan, Opportunities, Incentives, Facilities, Foreign Missions in Pakistan, Pakistani Embassies, BOI Offices and what’s new page, gives all the latest activities of BOI. http://wwww.pakboi.gov.pk/
4.7
Regional market survey and visit report of 
potential gemstones deposits/ mines in 
Baltistan


(Visit from 17/09/2006 to 02/10/2006)
4.7.1
Introduction 

Situated in the Northeast corner of Pakistan and Southeast of Gilgit, Baltistan division is the central government administered area. Baltistan comprises of the Indus, Shyok and Shigar valleys. The boundaries of Baltistan are defined by Gilgit in the West, Indian part of Ladakh in the East, Kashmir in the South, and to the north, along the crest of the Karakoram mountain range, the border with Sinkiang China.

The entire area is characterized by the high mountains of the Himalaya, Karakoram and Ladakh ranges.

The area of Baltistan is around 30,000 square kilometer with a total population of approximately 350,000 (the government of Pakistan conducted census in 1998, and declared the population of Baltistan to be 303,000).
Composed of agrarian peasant, the majority of the population relies on horticulture, animal husbandry, subsistence farming and unskilled and semi-skilled jobs for livelihood. In addition to the mining and sale of gemstones, tourism is also a large source of earning in the region.

Baltistan Region is Comprising of Two Districts 

a. District Baltistan including 5 No. of Tehsils i.e. Gultari, Sharmang, Roundu, Shigar and Skardu.

b. District Ghanche including 3 No. of Tehsils i.e. Daghoni, Khaplu and Mashabrum. 

Skardu is the principal town in Baltaistan and Divisional Headquarter.

Baltistan has four valleys, which are famous for gemstone mining. 

i. Rondu ii. Shigar   iii. Khaplu iv. Kharmang.

Rondu and Shigar valleys are famous for large, clear light blue crystals of aquamarine and red garnet is found in abundance beneath the famous K-2.

Basha valley (Shigar) is also known for the new reported discovery of Emerald in Pegmatite vein which is the extension of Khaltaro emeralds. Ruby traces has also been reported in Sesko, Doko and Arondu villages. Moreover, large clear and transparent quartz occurs in Baltistan. Baltistan is also famous for black and green tourmaline.
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Skardu view from Mashabrum Hotel
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Skardu view from main bazar (Photos by Sarwar Khan)

4.7.2
Local Market Survey of Gemstones Marketing in Skardu City     

The following gemstones shops in Skardu Bazar were visited during the present visit from 17/09/2006 to 02/10/2006.

· Murad Gemstones and Balti Antiques, Murad Trading Co.


Opposite Hotel Mashabrum, Skardu, Baltistan.


Phone: 55538, E-mail: sakhawat–hussain55@yahoo.com

· Shah Jehan – Tibete Khurd Handicrafts, College Road, Skardu, Baltistan.


Tel: + 92 – 5831 – 51553


Tibete khurd@gmall.com


 Tibete khurd@yahoo.com


(They originally belong to Hunza-N.A, Pakistan).

· Azhar Gems and Minerals


Zarmast Khan, Managing Director 


Yadgar Chowk, Skardu, Baltistan (NA), Pakistan.


Tel: 092-0583-52186


Res. 092-0583-55482


Peshawar: Asghar Market, Namak Mandi, Peshawar.

Ph: 092-91-2561380


Fax: 092-91-2561380


Cell: 092-0300-5923256


(His one son is a student in Geology Department, Peshawar University).

· Hassan Mirza Gems Co. New Bazar, Skardu.


Ph. (0583) 55420, Mob: 0300-9621811


E-mail: hassanmirzagems@yahoo.com 

 qazi77@yahoo.com


(He originally belongs to Gujrat, Punjab province, Pakistan).

· Pakiza Gems and Balti Antiques Main Bazar, Near Yadgar Chowk, Skardu.

4.7.3
Observation 

In all the above mentioned shops, semi-precious stones, specimens of Baltistan Region like Topaz, Aquamarine and Goshenite, Rock crystals, Black Tourmaline (Schorl) etc. are available.
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Mr. Zarmast Khan, Managing Director, Azhar Gems and Minerals Yadgar Chowk, Skardu with his another office at Asghar Market Gemstone Plaza, Namak Mandi, Peshawar is discussing the problems faced by local miners and gemstones dealers in Baltistan with proposals for improvement. (Photos by Sarwar Khan)
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Mr. Ismail of about 80 years age at Khaplo District Ghanche who has spent most of his life in search of gemstone deposits is telling about gemstone occurrences in Baltistan region. 
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Local gemstone dealers with their shops situated near the Yadgar Chowk Skardu are dealing with a Chinese for selling their transparent rock crystals (Quartz). 

(Photos by Sarwar Khan)  
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· The cut stones and imitations (synthetics)  studded jewellery from down cities of Pakistan was also observed alongwith Antique items and handicrafts.

· With the exception of Zarmast Khan M.D, Azhar Gems and Minerals, the professional knowledge about stones of most of the dealers is inadequate to run their business and some of them were found unable to differentiate between different varieties of quartz.   

· In addition to the above mentioned shops, there are about 12 numbers of gemstone dealers with their shops situated near the Yadgar Chowk, Skardu, in the Lunda Bazar. They are more professionals and their knowledge about gemstones is adequate enough to run their business.

· Their shops are full with large size specimens of different gemstones and some Chinese were seen dealing with them in transparent rock crystals (Quartz).

· They were inclined to discuss freely the actual position of gemstone business in Baltistan.

· Interviews of the following two potential persons were also taken.

i. Mr. Ismail of about 80 years age at Khaplo District Ghanche who has spent most of his life in search of gemstone deposits.

ii. Zarmast Kham Managing Director, Azhar Gems & Mineals, Yadgar Chowk Skardu and their another office at Asghar Market Gemstones Plaza, Namak Mandi, Peshawar.

· The proposals, problems and constraints as mentioned by them along with others gemstones dealers were of similar nature and are summarized as following:

i. Number of Quarries working in the region 
There is no open pit mining (Quarries) in the region as nearly all mining of gemstones is underground to follow the veins or pockets in pegmatites.

ii. List of mine lease holders 
Nearly all mining is without the permissions or supervision of the government.

iii. Infrastructure condition upto mining areas 
No approach roads are available up to the mining areas with the exception of mines situated near already existing roads. 

iv. Methods of mining present mode of stones extraction 
Mining methods in vogue are blasting with high explosive i.e. Wahbox or Wabosite. The delicate gemstones crystals are broken or damaged considerably. Some of the mines have collapsed and require re-opening. 

v. Suggestion for modern mining techniques, control blasting techniques 
Proper training is recommended for miners in gemstones mining and extraction techniques.

vi. Production of all kinds of stones annually
As nearly whole production of all kinds of stones is made through local people without government supervision. Hence authentic record of gemstones production is not available.

vii. Govt. duties and taxes on raw materials
Govt. duties and taxes on gemstones raw materials are different in different provinces of Pakistan 

viii. Recommendation 
i. The immediate demand of the Baltistan region is to depute mining engineers for providing necessary training in underground mining, mines development, safety and reopening of the collapsed mines including short period training in gemstones mining and extraction to minimize the fractures, breakage and other damages of the delicate gemstone crystals. 

ii. Creation of Mineral testing laboratory for chemical analysis of minerals and ores.

iii. The gemstones identification facility may be created along with lapidary facilities for value of addition.  

4.7.4
Visit Report of Potential Gemstones Deposits/ Mines in Baltistan 

Gemstones Pegmatites at Dassu area of Baltistan  

Dassu area is famous for pegmatites, bearing Aquamarine (Gone – 8 km east of Dassu and Tigstun – 5 km Southwest of Dassu) Brown Topaz at proper Dassu, Niyit Bruk (8 km North East of Dassu) and Gone (8 km East of Dassu) Rose Quartz and Garnet at Dassu and Tigstung area.

Other minerals associated are plagioclase feldspar, quartz, beryl, tourmaline, muscovite, biotite and schorl (Black Tourmaline).

The beryl and aquamarine occur in segregated feldspar bands in pegmatites which are intrusive into biotite gneiss. The pegmatites generally strike Northwest. Their length ranges from 15 to 200 feet, and the thickness from 5 to 30 feet.

4.7.5
Topaz Deposits at Dassu 

Dassu is situated on the bank of Baraldo river on the way of Trekking route to K2.

From Skardu to Dassu, the main villages situated on jeepable road are Hussainabad, Thorgo (wooden bridge), Lamsa, Kothang Marapi, Shigar, Churk, Hashupi (Shigar), Hurchos, Yuno, Thandoro, Mango, Basha, Hydarabad (Bongla) and Dassu respectively.
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Topaz bearing pegmatites in the leased out area at Tigstung with a Mine (below) at the base of the right side nearby hill situated on the left side near Dassu bridge on Baraldo river, a way of Trekking route to K2. (Photos by Sarwar Khan) 
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Dassu Bridge at Baraldo river (Photos by Sarwar Khan)

[image: image55.png]



Topaz crystal shaped hill top as viewed from Dassu bridge on Baraldo river
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Hotel Hill Tops situated on the right side near Dassu bridge on Baraldo river on the way of trekking route to K2 where most of the Topaz, Tourmaline, Garnet and other gemstones normally in the form of specimens are sold by miners to the gemstone dealers, mostly locals who further sell it to the visitors or sell it in the big cities of Pakistan including Namak Mandi Gemstones Market Peshawar. 

(Photos By Sarwar Khan)

In Dassu numerous small pits and Adits for Topaz mining has been made by small scale gem miners.

Comparatively large mine Pit/Adit driven in the leased out area for Topaz is situated on the left side of Dassu bridge in Tigstung area.

The mine pit/Adit for Topaz extraction is driven in the exposed pegmatite vein and the main pit mouth of about 6' high 7' width is subdivided into two comparatively small branches of about 4' high and 5' wide. The mine is driven for about 20' and the work is continued. No mine safety arrangements were seen.

Suggestions 

It is suggested that future mining on the Pegmatites, if carried out on the following lines, may yield more production of Gemstones.

i. Mining should be concentrated within the feldspar layers of pegmatites and at contact of feldspar and quartz layers in pegmatites.

ii. Mining should be carried out along the dip and strike of pegmatites where the old workings are situated.

iii. Mining should be carried out on the parallel northeast striking pegmatites just east of Dassu Nala.

iv. Further exploration may be carried out on the two feldspar veins just North-Northwest of upper Dassu village near the path connecting upper and lower Dassu village.

4.7.6
Reported Emeralds Deposits at Seweri 

Seweri is situated on the way to Arindu between Doko and Dogoro near wooden suspension bridge and on the left side of the Basha River. It is approached from Dassu at Hydarabad (Bongla) through bridge leading to Tissar and an important place for stay overnight is available at Chutron Rest House in  which a hot spring is available. From Chutron the jeepable road is present to reach the Seweri after crossing Ngiasilo (Nislo) and Doko.

Basha Valley (Shigar) is reportedly known for the new discovery of pegmatite vein, which is mentioned as the extension of Khaltaro Emeralds in the Chebery and Zail villages across the suspension bridge. 

(Reference: Gemstone Mining Training, Skardu, Baltistan, By Wafa Muhammad Mining Engineering. 

The mine owner mentioned it to be Green beryl extracted from Pegmatite vein along with aquamarine. However, no specimen was shown by him or any other body, for the purpose of convenience and clarification to differentiate between Aquamarine and Emerald. 

The following details are worth consideration.

Aquamarine 

The aquamarine or “water of the sea” is sea-green or blue-green with decided tinges of blue. Infinite gradations in tone occur between pale green and pale blue varieties. Some rare specimens are yellow-green.

Iron in Ferous  (Fe2+) and Ferric  (Fe3+) form is responsible for the colour of aquamarine, and the intensity of its colour is proportional to Ferric (Fe3+) in blue and yellow beryl and to Ferrous (Fe2+) in green beryls (aquamarine). Under the Chelseae filter aquamarine appears as distinct green. 

Occurrence: In Granite Pegmatites.

Emerald

Emerald is a variety of beryl varing in colour form light to deep green. The green colour of emerald is due to chromium oxide (upto 0.23% Cr2O3). In true emerald chromium contents upto 0.1% or more are essential. Under Chelsae filter emerald appears from reddish to pink red.

Occurrence: In contrast with the occurrence eof aquamarine in rocks of igneous origin. Emerald occurrence in rocks of metamorphic origin.

(Reference: A key to Precious Stones. By L.J Spencer, London)
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PWD Rest House (above) with hot spring at Chutron in Basha Valley – Shigar and  PTDC Motel at Astak Roundu where most of the gemstones deposits are located at Astak Nalla and Shingus area. Show rooms for sale of local gemstones can be opened in these rest houses. (Photos by Sarwar Khan)
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4.7.7
Roundu Area of Baltistan 

Roundu area of Baltistan is famous for pegmatite deposits, bearing aquamarine, topaz. Quartz, tourmaline, epidote, garnet, morganite, sphene, fluorite and apatite.

The localities in Roundu where the above mentioned gemstones are occurring and extracted are; Aquamarine at Shengus, Tourmaline at AAstak, Quartz  and Epidote at Turmik and Dambo Das, areas and Sphene at Tourmik.

In addition to the above, topaz, garnet, morganite, fluorite and apatite have been also seen with the rough (uncut) gemstones dealers at Shengus. Their shops are located at Shengus on the right side of the main road from Skardu to Karakoram Highway. Shengus in the last station of District Baltistan, situated on the Karakoram Highway (KKW) entering the District Gilgit. The important places situated on the Karkakoram Highway (KKH) between Skardu and Shengus (120 km) are Gamba Skardu, Pakora Airport (14 km), Cadet College, Hoto, Kachura (28 km), Bagardu, Tshari (Chari), Garbidas, Tungus, Bagicha, Dambo Das, Thwar, Tirko and Astak Nala which is also famous for gemstones occurrences.

Cluster of numerous pits and Adits for gemstones mining are situated on the left side of the river Indus along the steep hill along pegmatite veins and the only way of crossing river for approaching the gemstone mines is tray wire pulley pushing forward to cross the river. Some cases of falling the mine workers from the steep hill into the river and nalas have been reported. All mining in the gemstone areas at Shengus is being carried out at life risk. Shengus is only 50 km away from the Karakoram Highway (Alam Bridge) and 98 km away from Gilgit city.

4.7.8
Astak Nala Roundu            

Astak Nala in Roundu-Baltistan is famous for Topaz and Tourmaline. However, due to remote location, continuous climbing and bad condition of the jeepable road, only the tourmaline deposits in pegmatites associated with feldspar could be visited. The mine pit is situated at dangerous slope. However the danger of falling from the vertical slope has been saved by construction of platform beneath the mines pits.
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What a bridge! Simply a wire with tray for crossing the River with manual pulley to reach the Gemstone mines 
What a mine! For Aquamarine on the other side of the river, a vertical hill with no platform. Many have lost their lives. 

(Photos by Sarwar Khan)
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Shops of the local dealer at Shingus – Roundu area where the locally mine gemstones are kept in tin boxes under lock & key and are shown only to the actually interested buyers. (Photos by Sarwar Khan)
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Aquamarine mines in pegmatite veins in the vertical hill situated on other side of the river which can be only crossed by a wire with tray by using manual pulley.  

(Photos by Sarwar Khan)  
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4.8.
Observations of other trading markets of 
Regional and national level 

The observations of the other trading markets of gemstones at Regional and National level are given as following:

4.8.1
Gemstones Market At Namak Mandi Peshawar

Peshawar, situated at the central place of the North-West Frontier Province, is also the central market for all kinds of gemstones.

Major gemstones localities are situated in the following areas of Pakistan:

Emerald 

Swat, Mohmand Agency, Bajaur – NWFP, 




Gilgit and Baltistan – Northern areas

Pink Topaz

Katlang, Shamozai (District Mardan) NWFP

Topaz


Gilgit and Baltistan – Northern Areas, 

Neelum Valley – Azad Kashmir  

Ruby and Sapphire 
Basel, Batakundi (Tehsil Balakot) District Mansehra – NWFP,




Hunza Valley – Northern Areas

Peridot 

Sput – Hazara Kohistan – NWFP

Spinel 


Hunza Valley – Northern Areas 

Aquamarine

Chitral – NWFP, Gilgit and Baltistan – Northern Areas 

Tourmaline 

Chitral – NWFP, Neelum Valley – Azad Kashmir,




Shingus – Baltistan – Northern Areas 

Agate 


Dir Kohistan – NWFP

Garnet 


Swat, Malakand Agency, Bajaur Agency – NWFP 

and Baltistan – Northern Areas 

· Most of the gemstones localities are situated either in NWFP or in surrounding areas and all the aforementioned areas are inter linked with Peshawar.

· Moreover, Afghanistan, a neighbouring country of Pakistan, has got great potential of gemstones, including famous Punjsher – Emeralds, Jugdali – Ruby, Laghman – Tourmaline, Madan-e-Char-Lapislazuli, Aquamarine, Kunzite and Fluorite.

· The gemstones extracted in Afghanistan are partly exported directly in rough (un-cut) form and partly brought to Peshawar for cutting, polishing, and for sale in the gemstones market at Namak Mandi, Peshawar. In addition to that, the gemstones from Central Asia have been also sometimes brought to Peshawar for sale.

· The local gemstone dealers and miners from Northern Areas including Baltistan also bring their locally extracted gemstones in uncut (rough) and in specimen forms (gemstones crystals naturally and originally fixed in mother rock) for sale at Namak Mandi, Peshawar.

· Some of the gemstone dealers with their shops in Northern Areas including Skardu – Baltistan have also their shops and offices at Namak Mandi, Peshawar.

· With the exception of any prior demand from outside party, the gemstones dealers and miners from Baltistan, Northern Areas, normally sell their gemstones lots at cheaper prices than at their source to avoid their higher expenses of longer stay in Peshawar and due to competition of their gemstones with those of similar nature from other areas of Pakistan.  

· In addition to their separate sale of gem quality aquamarine that is a transparent and light blue colour variety of the Beryl group of minerals with composition Be3Al2Si6O18 (BeO = 14%, Al2O3 = 19%, SiO2 = 66.9%), the local miners and dealers from Northern Areas apparently also sell their industrial grade beryl to their fixed regular buyers waiting from them at their fixed sitting places.

· These buyers who apparently deal as professional brokers in gemstone dealings at Namak Mandi, Peshawar, hearsay purchase the industrial grade Beryl at about Rs. 50/= per Kg (Rs. 50,000/= per ton) and after stocking in their godowns (ware – houses) hearsay further sell it in bulk at a very high price of about Rs. 300/= per Kg (Rs. 300,000/= per ton).

· It is worth mentioning that the chemical element beryllium is the only stable light metal with high melting point and high strength at elevated temperature. It has a low neutron capture, high neutron scatter cross–section and provides good source of neutrons. Therefore, it is strategic metal being used as moderator and reflector in nuclear reactors and for making components of high–speed air crafts, guided missiles, guided system and computer parts. There is greater demand for beryl as an ore of beryllium than for its use as gemstone.

· In view of the strategic importance of beryl mineral, systematic sustainable mining of this important mineral demands immediate attention for the production of beryllium oxide (BeO) and the beryllium metal.

· Beryllium being toxic is an occupational hazard. Almost all the presently known beryllium compounds are acknowledged to be toxic in both the soluble and insoluble forms. Soluble beryllium compounds commonly produce acute and fatal pneumonitis, while its insoluble compounds can produce berylliosis like chronic ulceration, dermatitis and granulomatous lesions.

· The gemstones business at Namak Mandi, Peshawar is presently on decline. The possible reasons are that the margin of profit by the dealers is kept very high. Their general tendency is try to purchase at very low rates and sell it at very high rates even higher rates than that of international markets without evaluation of the actual quality of their gemstone lots.

· Most of the gemstone sale proceeds particularly with outsiders and foreigners are made through middlemen (brokers) who call themselves Appraisers. They not only charge 10% commission on total sale from both parties including seller (owner of the lot) and buyer but also try to sale the gemstone lots even at higher prices than that fixed by the seller/ owner without telling him the actual amount received from the buyer.

· Most of the foreigners and potential buyers have now become aware of all these tricks. Therefor instead of making direct purchases from Namak Mandi, Peshawar, they normally attach themselves with reliable persons who assist them in making direct purchases from the gemstone sources in Northern Areas and other localities in Pakistan.

· The quality of gemstones cutting and polishing at Namak Mandi, Peshawar, is not of high standard. The lapidary owners who are also mostly gemstone dealers are reluctant in investment to arrange latest lapidary machinery or employ trained and experienced artisans for precise cutting, faceting and polishing. Most of the gemstones cutting is performed through unskilled persons and some of the lapidary owners have even employed children of 8 to 12 years for their work. In order to keep their workers busy, the cheaper type of semi – precious stones mostly Fluorite is given to them for cutting and polishing. Due to no arrangements of high quality cutting, faceting and polishing, most of the high grade-export quality gemstone dealers arrange to cut and polish their stones from other cities of Pakistan particularly in Karachi. 

4.8.2
Gemstones Market in Hazara Division  
· In Hazara Division, the gemstones business is mostly restricted to Abbottabad and Mansehra cities. Most of the gemstones business in these cities depends on interception of gemstones on the way of silk route to big cities, as extracted in Kaghan Valley, NWFP, Azad Kashmir (AJK) and Northern Areas of Pakistan. The cut stones and studded jewellery is mostly arranged from Peshawar and Rawalpindi.

· After discovery of Peridot in the recent past in Hazara Kohistan (Sput) to the north east of Naran in Kaghan Valley, the above mentioned two cities of Hazara division became the business centres of this brilliant gem quality peridot and its exquisite mineral specimens. According to the source reports, material worth Rs. 50 million has been extracted and sold from this deposit in a short period of about 8 – 10 years of its discovery. However due to antiquated, un-scientific mining methods and due to local disputes of tribes in this un-settled area, the production of quality peridot has been declined and is no more available in the market.

· The deep red colour Ruby extracted from the leased out area at Batakundi, Kaghan, is normally sold at Namak Mandi, Peshawar. However, the sapphire extracted from the leased out area at Nar-Sadullah, Basel, Tehsil Balakot, District Mansehra is heresay, sold in Bangkok after heat treatment.

4.8.3
Gemstones Marketing In Rawalpindi – Islamabad 

· The main gemstones market at Rawalpindi is situated adjacent to the Sarafa Market, Raja Bazar, Rawalpindi City, where most of the dealings are done in imported stones studded jewellery and locally cut stones. However, generally most of the gemstones business in Rawalpindi – Islamabad is scattered and isolated shops and showrooms are seen in most of the large markets near the jewellery shops.

· The gemstone dealers also gather and are temporary stationed in some particular hotels famous for gemstones dealing. One such hotel is Chinar and Al-Siraj Hotel and Restaurant situated on Iqbal Road, Lunda Bazar Chowk, Committee Chowk, Rawalpindi.

· ​The gemstone dealers in Rawalpindi also sell their normal (medium) quality cut stones and cabochons to the jewellers in Islamabad and they generally collect their sale proceeds in the evening in easy installments.

4.8.4
Gemstones Marketing In Gilgit and Hunza   

· The in vogue way of gemstone dealing in Gilgit and Hunza is exactly like that of Baltistan with the only exception that the gemstones extracted in Hunza valley are different from those extracted in Gilgit and Baltistan.

· The important gemstones extracted in Hunza Valley are Ruby in pink to fine red colour, Sapphire in violet colour, Spinel in red, plum – red to blue colours, Pargasite in beautiful deep green colour locally sold as “Hunza Emeralds” and rare quality of green colour chrome – diopside.

· However, in Gilgit, most of the gemstones produced are of the same varieties as extracted in Baltistan, therefore, Gilgit is in direct competition with Baltistan in marketing of the same type of gemstones.

4.8.5
Gemstones Marketing In Azad Kashmir (AJK)

· In Azad Kashmir Ruby deposits are available in Shontar and Neelum Valleys, Tourmaline of green, red and bi-colour is produced from Dunga Nar Area of Upper Neelum Valley. Pink beryl, Topaz and Quartz are also found in the pegmatites of Dunga Nar Area.

· In Azad Kashmir, gemstone exploration, mining and development has been made under the AJK Government supervision. 

· Mining of gemstones by private parties is allowed only from their leased out areas and illicit mining is strictly discouraged. 

There is also ban on free movement of gemstones from Azad Kashmir with the exception of leaseholders.

4.9
NAME OF GEMSTONES AND THEIR LOCALITIES IN PAKISTAN  

· Gemstones and their localities in Pakistan are briefly mentioned as following:

Name of Gemstones 
Localities 
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Emerald 
Mineable deposits are available at Dandao Kandao, North-East of Pranghar, Bucha, Nawe Dand, Gandao, Kot and Mor Darra in Mohmand Agency. 


At Arang Barang in Bajaur Agency at Mingora, Charbagh, Makhad and Gujar Kili in District Swat and Khaltoro in District Gilgit.
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Ruby 
Hunza Valley, Balakot and Batakundi District Mansehra and near Timurgarah, NWFP.


At Nangimali, Chittra Katha, Khundigali and Naril Nala in Shontar Valley and Kalijandar Neelum Valley in Azad Kashmir (AJK).
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Sapphire 
Sadullah Nar near Basel, Tehsil Balakot District Mansehra, Hunza Valley and in Nangimali Northern Kashmir Pakistan.

Spinel 
Hunza Valley 
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Topaz
Pink of unique colour occurs near Katlang and Shamozai District Mardan, NWFP and of other colours at Uouno and Dassu in Shigar and Stak, Roundu, Niyit Bruk and Gone near Skardu (Baltistan), Khaltaro in District Gilgit and Azad Kashmir. 
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Aquamarine 
Mango and Dassu in Shigar, Gone near Dassu (Skardu) and Tigstun, Subsar in Roundu Baltistan, Astak Nala Shingus, Khaltoro and Bulechi in District Gilgit.

Peridot 
Sput, in Hazara Kohistan un-settled area. 
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Tourmaline 
Shigar (Baltistan), Astak Nala, and Shingus in Roundu (Baltistan), Bluchi- in the Eastern part of Gilgit, Neelum Valley Azad Kashmir and Garam Chashma District Chitral.

Zircon
Chilas and District Gilgit.
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Epidote 
Near Bunji in District Gilgit, near Kot, Pranghar, Usman Khel, Garhi Manzari, Baba Ziarat and Bucha in Malakand and Mohmand Agencies and at several places in District Swat.
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Pargasite 
Alongwith Spinel and Ruby in Hunza Valley east of Baltit, locally called “Hunza Emeralds”.

Idocrase 
At Spo-dara, Dabar and Maizar in Mohmand Agency.

Feldspar 
Skardu, Gilgit, Chitral. 
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Moonstone 
Bulechi-District Gilgit and Shingus (Roundu) - in District Baltistan.
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Garnet 
Jambil-Swat, Kot-Malakand Agency, Targhao-Bajour Agency.

Agate 
Nagar Parker-Sind, Dir Khositan NWFP. 
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Turquoise 
Chagai Hills Baluchistan. 
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Actinolite
Bunji and Chilas in the Northern Areas, Charbagh-Alpuria area in District Swat.
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Quartz
Dassu (Skardu), Gilgit, Astore, Azad Kashmir, Lasbela, Nagar Parker (Sind), Parachinar (NWFP) and Baluchistan.
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Brookite 
Baluchistan 

Axinite
Warsak Hills (NWFP), Kurram Agency and Baluchistan 
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4.10
MARKET CONSTRAINTS 

· Main problems identified with the gemstones industry and export sector are lack of modern cutting and polishing facilities in the country, lack of adequate identification and evaluation facilities, inadequate consulting services, inconsistent, non-sustainable production and inadequate export arrangements and training facilities.

· Some dealers prefer to sell the rough stones rather than cut and polished stones. 

· Lack of trust by customers. No resale guarantee is given. 

· Gems Marketing including sale and purchase is conducted on a person to person basis with no established set of prices either for rough material or for finished stones. Fluctuation in the supply of gemstones makes it impossible to set up a regular pricing structure. Geologically gemstones are rare, causing supply to cease with little or no notice to the chain of dealers. 

· Lack of knowledge about gemstones among the miners and dealers of gemstones.

· There is tendency to hide the source of gemstones from others and that particular attitude, prevailing mostly in mining, leads to unidentification of the source.

· Sometimes, mines and quarries of popular gemstones become closed due to disputes, leading to limited or complete stoppage of gemstone supply to the market.

· Improper mining techniques makes the supply uncertain and with low quality fractured rough stones as a result of indiscriminate blasting with high explosives.

· Lack of cooperation by the people already in business.

· Fraudulent behavior of some of the gemstone dealers.
4.11
Recommendations 

Government should adopt simple, transparent and stable laws, regulation and policy, which assure:

· Legal recognition of the gemstones related activities as cottage industry.

· Recognition of inhabitants and landowners rights and priorities.

· Safe working condition for local and foreign mining companies.

· Technical guidance and mineral data provision to the private mining companies at government expenses.

· Development of infrastructure facilities in the gemstones mining areas.

· Establishment of gemstones development centre for testing, characterization and evaluation of gem material with proper certification and also arrange to provide required training in the field of gemmology and lapidary.

· Availability of bank loans on soft terms and conditions for gemstones, mining, processing and other related activities.

· Facilitation of gemstone export and simplification of gemstones export policy and procedures. 
Note: Latest position of world – wide gemstones production has been attached at Annexure – E (14 – Pages) for the purpose to adopt suitable export strategy for competition of the gemstones from Pakistan in the international market.
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SECTION – 5 

A DETAILED ANALYSIS OF THE COMPONENTS PERTAINING TO THE GEMSTONES MINING / QUARRYING, VALUE ADDITION AND MARKETING INCLUDING CLEAR IDENTIFICATION OF CONSTRAINTS AND OPPORTUNITIES FOR GEMS COMPETITIVENESS IN BALTISTAN REGION

5.1
SCOPE AND PURPOSE OF THE STUDY 
There is great potential of precious and semi-precious stones deposits in Baltistan region of Northern Areas, Pakistan. However, due to lack of modern cutting and polishing facilities in the Baltistan region and lack of proper certification and testing services of gemstones is a hindrance towards the growth of this sector. 

As a result, the gemstones in raw and uncut form fetch very low price in the local and international market and brings very modest benefit to the local Miners and dealers in the region insufficient to meet their mining and other expenses  

In the present studies, workable proposals has been suggested to upgrade the gemstones industry in Baltistan and to create confidence in the sale of Gemstones of Baltistan at higher prices in the National and international gemstone markets. 

The sale of Baltistan gemstones can be promoted by adopting appropriate mining techniques, value addition through cutting and polishing with suitable lapidary machinery and development / expanding of the Marekts methods and channels at Regional, National and International levels.  

5.2
Introduction

Gemstones are minerals that are mostly naturally occurring inorganic chemical compounds and rarely elements with a definite crystal structure and composition that varies within definite limits. 

All minerals are not gems, but only those minerals, which when cut and polished become precious and can be used in jewellery. 

It must be visually attractive with ornamental qualities. 

They all share the common features of extremely beautiful, rare and amenable to cutting and polishing. 

To qualify as a gemstone, a mineral must also possess durability and is able to withstand abrasion, scratches, corrosion, chemical effects and the bleaching effects of light.

Gems are a unique type of resource because a very small quantity can have extremely high value. Hence gems are the most valuable of the earth’s resources per unit size or weight. 

They have been used as objects of adornment, symbol of power and glory and for exchange in trade since time immemorial. 

5.3
FACTORS AFFECTING THE VALUE OF GEMSTONES


Generally among all the gemstones, diamond, emerald, ruby and sapphire are internationally considered as the most precious followed by topaz, aquamarine, tourmaline, Peridot, Kunzite, Pearl, amethyst, Zircon and Citrine. 

The value of the rest of the gemstones and ornamental stones varies substantially according to individual taste and liking in different countries. 

· The most important factors influencing the value of a gemstone are attractiveness (aesthetic value), durability, rarity, size and fashion. 

· The four C,s that determine the value of a gemstone are colour, clarity, carat (weight, 5 carat = 1 gram) and cut. 

· Size (weight) alone is not of great importance; thus, a perfect small stone is commonly worth far more than a large imperfect or poorly cut stone. 

· Usually the larger the stone, the rarer, and more expensive it will be. 

· However due to different specific gravity weights of different gemstones, their physical sizes are different for the same weight. 

· Colour is the most important characteristic when determining the value of coloured gemstone. 

· Clarity is used to describe how free a gemstone is from inclusions, cracks and fissures etc.  

· Beauty and brilliance are the direct results of light reflection and refraction from within the gemstone which can be achieved by perfect cutting and with proper polishing of a gemstone.

· Apart from diamond that has a marketing context of its own, commerce in uncut colored gemstones, estimated at more than 8.0 billion dollars per annum, is conducted on a person-to-person basis with no established set of prices either for rough material or for finished stones. 

· Fluctuation in the supply of non-diamond gemstones makes it impossible to set up a regular pricing structure and dealers are thus obliged to keep a large number of commercial relationships with people in the supplying countries.

· Some dealers try to do business with particular countries and thus need to take into account the very definite preferences that different countries display. 

· For example, star stones are not popular in every country but are greatly sought after in Japan, as also the cat's eye and chrysoberyl. Emerald has the best market in USA. 

· The price difference between an uncut and cut & polished coloured gemstone which used to be 1:30 in not too distant past has now increased up to 1:100 in some cases in recent years due to improvement in cutting and polishing techniques as well as because of artificial enhancement of colours. 

· There is thus greater need and urgency to have suitable gemological centers in the gems bearing areas to benefit meaningfully from its gemstone endowment. 

5.4
Gemstones Pegmatites of Blatistan and their 
Mineral Contents 

(Karakoram Range)

Location: Dassu (Skardu) 

Gemstones: Aquamarine, Rose quartz

Other Minerals: Plagioclase feldspar, quartz, muscovite, biotite, schorl, beryl.

Location: Nyet Bruk – 8 Km North – East of Dassu.

Gemstones: Brown topaz

Other Minerals: Plagioclase feldspar, quartz, tourmaline, muscovite, beryl.
Location: Gone – 8 Km East of Dassu. 

Gemstones: Aquamarine, Brown topaz

Other Minerals: Plagioclase orthoclase, quartz, muscovite, beryl, biotite, schorl.

Location: Tigstun – 5 Km South – West of Dassu.

Gemstones: Aquamarine, Garnet

Other Minerals: Plagioclase quartz, muscovite, biotite, schorl, beryl.

(Haramosh Range)

Location: Astak Nala – Roundu 

Gemstones: Bi-colour tourmaline, aquamarine.

Other Minerals: Feldspar, quartz, mica, fluorite, schorl, beryl.

Location: Shere Shah Batot – Shingus (Roundu)

Gemstones: Aquamarine, Morganite, Goshenite, Topaz.

Other Minerals: Feldspar, quartz, mica, garnet, schorl (tourmaline), beryl.

· In addition to the above, Rutilated quartz in Khaplu, Rezolite in Shigar, Sphene at Tourmik – Roundu and at Arando – Shigar area, Zircon at Khaplu and Apatite at Arando – Shigar area and at Roundu areas of Baltistan have been also explored and extracted.

· The new areas in Baltistan as identified for new gemstones include Amethyst in Basha – Shigar, Khaplu, Ruby at Shigar, Emerald at Chebery between Doko and Zail Village in Shigar, Tanzanite at Shigar, Hashupi, Morganite at Shigar and Roundu and Epidote at Hashupi Shigar and Tourmik – Roundu.   

5.5
PRESENT STATUS OF GEMSTONE INDUSTRY IN NORTHERN 
AREA 

Although leases in some areas have been allotted but major gemstones mining activities are carried out illicitly by the locals of the area without any production record.
· In Northern Areas, the lessees are not professional miners. Surplus production of world famous aquamarine of the Northern Areas also devalued the high cost of gemstone, besides, making the deposit un-economical for future commercial exploitation due to unscientific mining. At present no significant quantities of gemstones are being mined from renowned deposits. 

· Lack of adequate identification of uncut and cut precious stones, evaluation facilities, inadequate consulting services, inconsistent, non-sustainable production, inadequate export arrangement and lack of training facilities are all adversely affecting the development of Gemstone industry and precious stones potential of the Baltistan region. 

· To harness the established potential, it is imperative to formulate a realistic gemstone mining/value-addition policy so that proper benefit could be accrued from these natural endowments. The activities required to develop and promote gemstones of Baltistan envisage sustainable supply through scientific and legal mining, adequate promotional activities, cutting and polishing of international standards to enhance the value of gems and well planned marketing campaign. 

5.6
PRESENT MODE OF GEMSTONE MINING AND RELATED 
ACTIVITIES IN BALTISTAN 

The gemstones deposits of Baltistan are being damaged due to rudimentary, antiquated and un-scientific mining methods. Due to in-discriminate blasting with high explosives, the precious stone delicate crystals and specimens, which could fetch substantial prices are fractured, thus reducing their value and price considerably.

“The gemstones mining activities in Northern Areas are presently confronted with following problems: 

· Gemstone mining in Northern Areas is confronted with many issues. It is uncontrollable and most often conducted without the permission, support or guidance of the government.

· There also, is an unfortunate lack of expertise and of skilled labour. Mining techniques are poor and result in indiscriminate blasting, thus, the loss of the best of the gem material.

· There are no advisory services to guide operation either. Miners, usually the local people living in the hills around the mines, lack finances, and often those that have started to mine, run out of funds due to their lack of expertise. 

· Materials mined illicitly are sold on to other local merchants or brought into the main gemstone trading markets like Peshawar and Rawalpindi – Islamabad, from where other dealers – local and sometimes foreigners – buy and export them. 
· Attracting Investors. Ministry of Petroleum and Natural Resources Pakistan has long sought foreigners to invest in mining coloured gemstones. But its rhetoric has been so ineffective that no influential mining venture by any foreign institute or person has taken place. According to experts in the industry, one reason for this is that mineral exploration and reserves calculation reports submitted by the government – sponsored institutes are not carefully authenticated. It has been recommended that the government use reputable foreign institutes to conduct such surveys. 

· Reaching the actual mining stage of gemstones is not simple. The mineral department of the government deals with leasing. But obtaining a mining lease is difficult and cumbersome procedure that requires candidates to fill-in forms, which are then scrutinized, especially to ascertain the candidate’s financial status and capabilities.

· The decision to grant a lease is carried out by a group of officials. A license is issued for three years to allow the lessees to identify the reserves and begin work. After this period, they can apply to lease the mine up-to 30 years.

· Generally the mines are spread out over such large areas that can be quite expensive to lease, the small-scale local miners cannot even consider applying, hence the rise of illicit mining.

· There is also no system of properly documented production. The whole process lacks government control. However, industry analysts have warned that over – control by the government could result in the total cessation of the gemstone mining. 

· Usually, the gemstones are undervalued when being declared for export to avoid taxes, hence, there is no documented proof of exactly how much is being mined and shipped abroad”. 

Reference: ICA (International Coloured Gemstone Association) Gazette, U.S.A. May – June 2005.

5.7
Constraints 

5.7.1
Mining Constraints 
· Improper mining techniques and indiscriminate blasting with high explosives, therefore loss of best of gem material.

· Inadequate infrastructure facilities including road, bridges, electricity, water and workshops.

· Inconsistent, non-sustainable production through rudimentary and un-scientific mining methods.

· Gemstone mining is uncontrollable and mostly conducted without permission, support or guidance of the government.

· No advisory services to miners and their lack of finances.

· Mining disputes.

· No system for properly documented production due to lack of government control.

· Over control by the government may result in the total cessation of gemstones mining.

5.7.2
Gemstones Cuttings, Polishing and Testing / Certification Constraints 

· Lack of adequate identification and evaluation facilities.

· Lack of modern cutting and polishing facilities for value addition to the rough gemstones.

· Inadequate consulting services.

· Lack of training facilities.

· Lack of knowledge about gemstones among miners and dealers.

· No resale guarantee is given to the buyers due to lack of evaluation facilities.

· Lack of trust by customers due to no testing facilities.

· Tendency towards selling of rough stones due to no high quality advance cutting and polishing facilities at reasonable charges.

5.7.3
Marketing Constraints 
· Main problems identified with the gemstones industry and export sector are lack of modern cutting and polishing facilities in the country, lack of adequate identification and evaluation facilities, inadequate consulting services, inconsistent, non-sustainable production and inadequate export arrangements and training facilities.

· Some dealers prefer to sell the rough stones rather than cut and polished stones. 

· Lack of trust by customers. No resale guarantee is given. 

· Gems Marketing including sale and purchase is conducted on a person to person basis with no established set of prices either for rough material or for finished stones. Fluctuation in the supply of gemstones makes it impossible to set up a regular pricing structure. Geologically gemstones are rare, causing supply to cease with little or no notice to the chain of dealers. 

· Lack of knowledge about gemstones among the miners and dealers of gemstones.

· There is tendency to hide the source of gemstones from others and that particular attitude, prevailing mostly in mining, leads to unidentification of the source.

· Sometimes, mines and quarries of popular gemstones become closed due to disputes, leading to limited or complete stoppage of gemstone supply to the market.

· Improper mining techniques makes the supply uncertain and with low quality fractured rough stones as a result of indiscriminate blasting with high explosives.

· Lack of cooperation by the people already in business.

· Fraudulent behavior of some of the gemstone dealers.

· Illicitly mined stones in rough forms are sold at cheaper rates in big cities within the country.

5.8
STRATEGY TO DEVELOP GEMSTONE INDUSTRY

After having detailed interviews/ informations from local miners, gemstones dealers including members of Baltistan Gems & Mineral Association (BGMA), Resourceful persons in Baltistan, discussions with the responsible officers of BCDF and personal visits of the local gemstone markets/ shops and different gemstone mines in Shigar and Roundu areas of Baltistan, the following strategy in the disciplines of Mining, Cutting - Polishing & Marketing is proposed. The strategy is formulated within following framework; 
· Without any direct involvement of the government, to ensure adequate sustainable supplies of gemstones to the market; 

· Develop mining culture & Small Scale Mining in gemstone bearing areas; 

· Develop indigenous human resources in mining and marketing of gemstones 

· Regulate illicit mining; 

· Govt., to assist the private sector in developing lapidary as cottage industry; 

· To develop gemstone as substantial source of foreign exchange earnings. 

5.8.1
Mining 

The following measures are proposed aiming at enhancing the gem production in the Baltistan Region: 

· Procedures for the grant of mining leases/licenses should be simplified. The gemstone hunters/miners should be given properties of their choice against nominal annual fees, commensurate with the value of the gemstone, and size of the lease hold/property. 

· Improvement of infrastructure facilities.

· Arrangements to be made to organize communities/ create advisory bodies/cells in the Concerned Directorate/Public Sector organizations of the respective gem-bearing areas who should guide the miners on scientific mining and safe gem processing techniques. 

· The advisory bodies/cells should make arrangements for provision of modern mining machinery and tools to the lease operators on remuneration/rental basis to be recovered from sale proceeds. 

· Respective Northern Areas Administration / Concerned Departments should provide infrastructure facilities in the areas/belts with good proven potential of gemstones. 

· Encouragement of co-operative small scale mining. 

5.8.2
Cutting And Polishing 
Precision cutting and good polishing of gemstones increase their price by almost 10 to 50 times. 

Following measures are, therefore, proposed to promote gemstone cutting and polishing in Baltistan for realization of maximum value addition to indigenous gems: 
· Induction of semi-automated machines for calibrated cutting and polishing. 

· Establishment of institutional arrangements to impart training to the artisans in lapidary by employing experts in Lapidary. 

· Govt., to facilitate imports of gemstone cutting and polishing machinery, not manufactured in Pakistan. 

· Gemstone cutting & polishing to be included in the curricula of the vocational training institutes in gem producing Special Areas. 

· Govt., to assist the private sector in developing lapidary as cottage industry; 

· Gemstone cutting, polishing and marketing to be declared cottage industry.

· Khushali Bank to extend loans facility to gemstone industry. 

5.8.3
Marketing 

Marketing backed with the required business development services can play a key role in fostering the gemstone sector of Baltistan. To promote this aspect frequent meetings and exhibitions both within the country and abroad are essential. Following is the proposed strategy: 

· Display and trade centres should be established where the gemstone producers/dealers could display and sell their inventory. 

· Institutional arrangements to inculcate the latest marketing trends to those involved in the gem trade. 

· Participation of gem trade delegations in all International events providing opportunity for gemstones display and sale. 

· Provision of assistance by Government/EPB to promote the trade. 

· Simplifications of gem export procedure and process. 

· Gemstone exhibitions to be organized on annual basis. 

· Export promotion Bureau and the Ministry of Petroleum & Natural Resources to well publicize the event, facilitating participation of international gem dealers. 

· Northern Areas Government to assist / train small miners in evaluation of gemstone inventory and encourage sale of gem inventory through them in the exhibition. 

· Promotional activities through technical papers in international journals. 

· EPB to organize & finance participation of gem dealers in international gem shows.  

· EPB in co-ordination with concerned Ministry to develop institutional framework to collect and disseminate the latest market trends & techniques in the gem trade. 

· National carrier (PIA) to facilitate shipment of gem consignments. 

· CBR to facilitate & simplify gemstone export procedure. 

· To develop gemstone as substantial source of foreign exchange earnings.

5.9
DEVELOPMENT OF GEMSTONES TESTING AND 
CERTIFICATION LABORATORY IN BALTISTAN 

The identification of precious stones with regard to its type, authenticity, evaluation including the origin of the precious stone on the basis of study of its properties i.e. inclusions, development of growth faces and contents of trace elements are of paramount importance in determining its market price in the country as well as in the international market. The properties which influence the quality and value of a Gemstone not only depends on its colour, clarity, carat weight and cut but also include its shape, fashion, fractures, fissures and other damages. All the above characteristics and presence of trace elements, inclusions along with differentiation between natural and treated stones (enhanced) by heating and irradiation, matching stones and the “synthetics” can be accurately determined and certified in the Gemstones testing and evaluation laboratory. In Baltistan there is no such laboratory to test and certify gems according to international standard. The present practice of selling and buying of gemstones bring very modest monetary benefit to the local entrepreneur and mine owners.

5.10
PROPOSAL FOR THE ESTABLISHMENT OF GEMSTONES 
DEVELOPMENT CENTRE IN BALTISTAN 

Based on the above, it is proposed that the Gemstones Development Centre is established at Baltistan for facilitation to achieve the following objectives.

· The Gemstones Development Centre will impart teaching and training in gemmology, mining, Gem cutting and polishing according to international trends and bench marks. 

· The centre will provide information database on latest international trends and demands with quality specification for buyers and investors on national and international level.

· The centre will test, characterize and evaluate the samples on demand of the interested parties, pertaining to different localies and will evaluate and suggest the results in comparison with international standards. 

· The centre will impart training in latest lapidary techniques of Gem. Cutting, polishing, faceting and fashioning according to international trends and bench marks. 

The overall benefits of the centre will be:

· Improvement in production of better quality Gemstones products competitable at national and international level thereby increasing sale of gemstones in the country and foreign export.  
· Improvement of lapidary technicians skill in operation of advance lapidary equipment for better results which will start economic activities in the field and will also share their skill in lapidary with others in the Baltistan Region.
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ANNEXURES

Annexure – A 

IMAHASHI MFG. CO. LTD. 
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Slab Saw

AC – 18




AC – 24 

With plastic hood Max diameter of diamond blade: 450mm 
With rigid metal hoods with plastic windows. Max diameter of diamond blade: 610 mm 
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TRIM SAW 

For trimming slabs and small pieces of precious stone, semi-precious stone, glass, shell, ceramics, rock, other minerals. 
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​Specification 
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FACETHING UNIT 


Only this unit enables you making facet cut and Cabochon making all the way from small slabs to beautiful completed jewel.


Faceter-C is for Cabochon making with replaceable cams shaped oval, marquise and pendeloque.


Faceter-P is for recutting faceted gemstones. 
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(Model AC, Model TS)
for semi—precious stone



FACETING MACHINE 
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The faceter unconnected to the machine can be lifted off the table and turned inside out in any position desired to inspect the progress of the work
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Specifications
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Facetor – C for Cabochon 

   Facetor – P for Recutting 
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Faceter-C is the standard model and fitted with the replaceable cams which permit correct preforming of various shapes from perfectly round to long and narrow. 

The cutting angle is automatically determined by the cam system.
T.Index gear 30,worm wheel 30 
min. division 1/360 

‡U.Index gear 32,worm wheel 32 
min. division 1/384 

Faceter – P has a dual indexing device for super precision indexing.
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ULTRASONIC DRILLING MACHINE


These two models are used for drilling core drilling and engraving glass, ceramics and gemstones by ultrasonic vibration of the tool using an abrasive slurry. 


Ultrasonic energy from the generator is applied to the transducer where it is converted into mechanical vibration of the tool. 

USD-150CS
USD–150C

Transducer strokes downwards automatically be gravity feed. This ensures very high efficient core drilling and engraving.
The transducer moves downwards only manually
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SPECIFICATIONS

Machining Unit 
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Ultrasonic Generator
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Accessories 

Horn 

Dop Sticks 

Pipes shaped round, heart.

Drop. No hole 

Soldered tools 

Transducer 

Felite 
[image: image109.png][Selection of mesh size]
Mesh size 100<Extra~Goarse>: ll preciase stone, especially rough erinding
Mesh size 180<Coarse> Big facet and rough erindine of cabochon cut

Mesh size 260<Medium> Usual size of facet and rough erinding of cabochon cut&sapphire
Mesh size 600<Fine> Small facet and polishine of cabochon cut

Mesh size 1200<Extra-Fine> : Pre-pracess of polishing

Mesh size 3000<Ultra-Fine> : Pre-process of special polishing
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SLAB SAW 





FACETING UNIT 
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(Model FAC—8)



TRIM SAW 
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ULTRASONIC DRILLING MACHINE
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These knotched saw blades are suitable for especially cutting of clogging materials. Diamond powders press fitted into the rim of blade.
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Continuous Sintered Rim Diamond 

(Model TS)

for precious & semi-precious stones, glass, tile, ferrite, ceramics, etc. 
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Diamond powders are uniformly sintered on its table of primocarbon steel under high temperature and pressure. 
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DIAMOND DISCS 
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Model FAC–8


For precious stones, semi-precious stones, glass, coral, ceramics, etc. These are what diamond powders are electrodeposited on their base plate with nickel plating.
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· Standard bore diameter is 1/2inch(12.7‡o).

· –*mark means most useful mesh size 
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Diamond discs and wheel

SINTERED DIAMOND DISCS 

Model FAC–8
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for precious stone, semi-precious stone, glass, ceramics, etc. 


Diamond powders are uniformly sintered with metallic powders under high temperature and pressure. These are suitable for precision process of factory production. 
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· –Mesh size: #270(Diamond concentration, 75)

· : #1200(Diamond concentration, 50) 

DIAMOND GRINDING WHEELS 

(Model FAC-8)  
for precious stones, semi-precious stones, glass, etc. 


This circumferential wheel is that wheel body is light, balanced and made from glass fiber. It has outstanding cutting performance and long life distinguished what it used to be. 
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   Mesh size: #100, #180, #360, #600 

LAPS AND PADS
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This is used for precious stones and rough-grinding of other brittle material. 
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COPPER LAPS 

(Model FAC–8) 


        Standard size: 150D, 200D, 250D 

BRONZE LAPS


This is used for pre-polishing process such of corundum with diamond powder pushed into or applied. 

[image: image139.png]L



[image: image140.png]


TIN LAPS 

(Model FAC–8)


This is used for mirror finish of precious stones such as sapphire and ruby, or electronic industry material such as ferrite and ceramics with diamond paste.

LUCITE LAPS 
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Standard size: 150D, 200D 


This is high-precision processed acrylic resin and used for lapping of flat surface. especially this is good for facet cut of rock crystal. 
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PHENOLIC LAPS 

(Model FAC–8)


       Standard size: 150D, 200D 


This is high-precision processed bakelite lap and good for facet cut of semi-precious stones mainly rock crystal. 
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RUBBER LAPS 

(Model FAC–8)


        Standard size: 150D 


As using abrasive cloth such as sanding discs. This gives modest cushion as base lap and is good for cabochon cut. 
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CRYSTAL PADS 

(Model FAC–8)


Standard size: 150 D (6 inch) 200 D (8 inch)


This is cloth pad treated with particular chemicals and used for polishing of precious stones. Micrometer diamond compound is the best as polishing agent and has the most beneficial effect. This is attached on MASTER LAPS pilled its sheet off on the reverse side. 
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POLY PADS

(Model FAC–8) 


Standard size: 150D(6 inch) 200D(8 inch) 


This is artificial leather pad made of polyurethane fiber and used for polishing of gemstones with usual abrasives(oxide) and diamond compound. The best for opals.
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FELT LAPS 

(Model FAC–8) 

      Standard size: 150D x 10T, 150D x 25T, 300D x 15T 

This is compressed one of carefully selected wool and used for polishing of gemstones, glass and noble metals. As polishing agent, chromium oxide and cerium oxide (solid form for noble metals) are most useful ones.

CRYSTAL PADS (BLACK)
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(Model FAC–8) 



Standard size: 150D(6inch), 200D(8inch


This is particular cloth pad sherardised resin and used for pre-polishing of gemstones with diamond compound, #600`#1200. This is attached on MASTER LAPS pilled its sheet off on the reverse side. 
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LATHER LAPS 

(Model FAC–8)


Standard size: 150D(6 inch)


This is made of quality cattle leather and used for polishing of comparatively soft gemstones such as turquoise and opal or hard stone such as jade. 
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MASTER LAP

(Model FAC–8) 


Standard size: 150 D (6 inch), 200 D (8 inch)


As using each pads, felt laps and sanding discs, this can be sitting base. This is made of aluminium or cast iron. 

EXPENDABLE DRUMS 

(Model Dug – 6)
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Standard size: 6inch x 1 1/2inch 
6inch x 2 1/2inch 
8inch x 3inch 
8inch x 2inch 


This is necessary as using sanding belt (endless). Its circumference is made of soft rubber, as rotating, it expands by centrifugal force. This is good for cabochon cut. 

SANDING BELTS

(Model Dug – 6)
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Standard size: for 6 inch(width of belt is 2 1/2 inch)
for 8 inch(width of belt is 3 inch)
Mesh size: #220, #400, #600

This is endless water- proof abrasive cloth applied with silicon carbide abrasives and good for pre-forming of gemstone, glass, coral and plastics. This is used with Expandable Drums (shown above).

SANDING DISCS 

(Model Dug – 6)
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Standard size: 150D(6inch)
Mesh size: #220, #400, #600 


This is cloth metal file applied silicon carbide abrasives onto water- proof cloth and used for general lapidary process. This can bear a long time using compared with paper metal file. This is also used for forming of glass, coral and acrylic material.
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GRINDING WHEELS 

(Model Dug – 6) 

This factor of abrasive coating, grade and structure are perfect for lapidary process.
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DIAMOND POWDER AND ABRASIVE

The Polishing Sizes 


Polycrystalline MYPOLEX diamond power is made by an exclusive explosion compaction process. These microstructure facilitates the creation of a very blocky particle shape. 

The surface area of MYPOLEX particles is up to 300% of the values measured on identically sized monocrystalline diamond powders. 


This multiedged surface provides a much higher material removal rate on softer materials. 

Diamond Powder 
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Abrasives 
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Charging Roller 
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This roller is used for compressing diamond powder onto abrasive disc or cutter blade. 

Template 


These are useful to mark for what you would like to cut stones into small works as trimming. Measure is by the mini meter.

ALPHA TAURUS
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The Alpha Taurus is less well-known than many other machines, yet it is probably the finest faceting machine in its price range. The Taurus will look familiar to those of you who know the old Imperial faceting machine. The Taurus is the latest incarnation of the Imperial, but has several refinements. 


Quality machining and attention to detail are obvious features of the Taurus. What is not so obvious is how easy the Taurus is to use. 
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The cheater is straightforward to use and indexing is quick and positive.

The angle is set within 5 degrees on the coarse cam scale. Then, with the fine angle knob, you can refine the angle setting within 1/10th of a degree. It's easy to extrapolate between tenths of a degree.


The Alpha Taurus features a very accurate self-centering chuck. After dops are inserted into the chuck, they are secured in place by tightening a brass knob on the back of the index gear. (The nut seen on the right side of this picture has replaced, and is now the brass knob). 
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The quill can easily be freewheeled. This is a handy feature that helps with inspecting your stone, preforming and aligning your stone flat on the lap after transferring. Freewheeling is accomplished with the red knob on the top-center of this photo.


Instead of a spindle nut that obstructs the center portion of the lap, the Alpha Taurus uses a countersunk bolt.
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The Taurus is a soft stop machine, but by tightening the red knob under the dial indicator, it can be set to become a full hard stop machine. This allows the faceter to cut by ear, but the dial indicator does not work in this mode. For more information on hard stop and soft stop machines check out our How-to & Tips section. 

The Alpha Taurus comes with the following features and accessories: 

· Lamp 

· Quick release mast height adjustment 

· Splash Pan 

· Drip Tank 

· Dovetail slides for horizontal movement 

· Fine angle adjustment 

· Dial indicator 

· Precision transfer block 

· Positive dop keying system 

· 96 Index gear 

· 45 degree table dop 

· Set of 12 dops (4, 6, 8 and 10mm) 

· Drip tank 

· Reverse switch 


The manufacturer's suggested list price for the Alpha Taurus is $2600. Contact Us for our current price. 

Alpha Taurus Accessories 


Below is a listing of accessories we carry for the Alpha Taurus. We have included list prices to give you an idea of the approximate cost of each item. We stock dops and index gears for the Alpha Taurus! 

Contact Us for our current prices on Alpha Taurus accessories. 

Part #
Description
List Price


Alpha Taurus Index Gears 


Taurus-32 
32 Index gear 
$55.00 

Taurus-64 
64 Index gear 
$55.00 

Taurus-72 
72 Index gear
$55.00 

Taurus-80 
80 Index gear
$55.00 

Taurus-96 
96 Index gear
$55.00 

Taurus-120 
120 Index gear
$55.00 






Alpha Taurus Dops (5/16" diameter) 
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Taurus-2mm 
2mm - 1 each: Flat, Cone and Vee dops
$14.40 

Taurus-3mm 
3mm - 1 each: Flat, Cone and Vee dops
$14.40 

Taurus-4mm
4mm - 1 each: Flat, Cone and Vee dops
$14.40 
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Fac-Ette Gem Master II Faceting Machine


If you want the best faceting machine on the market, look no further than the Gem Master II. It is the most precise machine on the market. While parts on other faceting equipment are machined within thousandths of an inch, some parts on the Gem Master II are machined within millionths of an inch. 

[image: image165.bmp]
The protractor on the Gem Master II is large enough to quickly set very precise angle settings. Many parts, including the drip tank, dop spindle and collet are made from stainless steel. The 1/5 Horse Power variable speed motor rotates between 60 and 1500 RPM. 

[image: image166.bmp]
Quick and precise setting of the cutting depth is made possible with an electronic micro-stop stress gauge. Fac-Ette is the only manufacturer that uses this precision measuring tool for reading depth of cut. 

The Gem Master II comes with the following features and accessories: 

· Right or Left hand mast configuration 

· Heavy duty webbed construction aluminum base 

· Calibrated micro-adjustment for mast height 

· Electronic Micro-stop meter 

· 96 Index gear 

· Drip tank 

· Transfer fixture 

· Lamp 

· Set of 4 dops (4mm flat and cone & 8mm flat and cone) 

· Reverse switch 

· Set of wrenches and spare fuse 

· Drain hose 

· Owner's manual 


The list price for the 115 Volt Fac-Ette Gem Master II is $4495.00. However, Fac-Ette now has a $1000 off promotion!!! Contact Us for our current price on the Gem Master II faceting machine. 

Face-Ette Gem Master II Accessories 

Below is a listing of accessories we carry for the Gem Master II. 

Contact Us or call us toll free at (877) 548-1439 for Gem Master II accessories. 


Part # 
Description 
List Price

Gem Master II Index Gears 



Fac-Ette-32 
32 Index gear 
$58.50 

Fac-Ette-64 
64 Index gear 
$58.50 

Fac-Ette-72 
72 Index gear 
$58.50 

Fac-Ette-80 
80 Index gear 
$58.50 

Fac-Ette-96 
96 Index gear 
$58.50 

Fac-Ette-120 
120 Index gear 
$58.50 





Gem Master II Dops 



Fac-Ette-2mm 
2mm - 1 each: Flat and Cone dops Only 
$13.25 

Fac-Ette-3mm 
3mm - 1 each: Flat, Cone and Vee dops 
$21.25 

Fac-Ette-4mm 
4mm - 1 each: Flat, Cone and Vee dops 
$21.25 

Fac-Ette-5mm 
5mm - 1 each: Flat, Cone and Vee dops 
$21.25

Fac-Ette-6mm 
6mm - 1 each: Flat, Cone and Vee dops 
$21.25

Fac-Ette-7mm 
7mm - 1 each: Flat, Cone and Vee dops 
$22.50 

Fac-Ette-8mm 
8mm - 1 each: Flat, Cone and Vee dops 
$22.50 

Fac-Ette-10mm 
10mm - 1 each: Flat, Cone and Vee dops 
$24.00 

Fac-Ette-16mm 
16mm - 1 each: Flat and Cone dops Only 
$19.50 





Other Gem Master II Accessories 



Fac-Ette-Start Up Pack 
Start Up Pack includes: 

Crystallite Master Lap 

170-200 Dyna Disk 

600 Dyna Disk 

1200 Dyna Disk 

Lap Adapter 

5 Pack of Cerium Oxide Polishing Film 

3MM Cone, Flat and Vee Dops 

5MM Vee Dop 

8MM Vee Dop 

10MM Cone, Flat and Vee Dops 

6 Pieces of Practice Rough 

1 oz. bottle Special T super glue 

2 oz. bottle of accelerator 

The Art of Gem Cutting VHS 
$225.00 
when ordered with Gem Master II machine 

$255.00
when NOT ordered with Gem Master II machine 

Fac-Ette-45 
45° Table Polishing Lap Adapter 
$60.00 

Fac-Ette-Standard Transfer 
Standard Transfer Fixture 
$125.00 

Fac-Ette-Deluxe Transfer 
Deluxe Transfer Fixture 
$219.95 

Fac-Ette-EMS Shelf 
Fac-Ette-EMS Shelf (for holding EMS meter unit) 
$32.00 

FACETING OF PRECIOUS STONES
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The poket lamp


The poket lamp is used to search for inclusions in the rough stone before you cut it. The technique is based on the principle that a light ray is invisible. 
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Let the light fall trough the stone like in the diagramm. Obstacles and inclusions will reflect and deviate the light ray. This makes the hidden inclusions flash.





It is evident that every lapidary examinates his rough stones to discover its inclusions and to decide what shape and cut fits best to add beauty and value to his stone. 

Immersion liquids with different refractive indices simplify the detection of inclusions. 

Comparison between perfect and wrong facet angles

Barion Cut
Ceylon cut
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This correct cut spinel shows a total reflection. If you look at this stone the color and fire is perfect.
This inappropriate cut does not bring out the fire and brilliance hidden within this stone. The background color mixes with the color of the stone. You can read a newspaper through the stone.
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Notice the difference of the cutting angles of the pavillion.


The cutting angles in the center are too flat and cause this loss in brilliance. The cutter tries to conserve the highest possible weight, because he is paid for the weight and not for the beauty of the stone.

Comparison between correct and incorrect facetting angles of the pavillion


For synthetic spinel with a refractive index of 1.72. These two cuts are perfectly identical and from the same rough. The only difference is the facetting angle of the pavillion. 
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Brilliant cut
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This spinel is cut in a perfect way. Colour and brilliance are intense and you can not see through
This incorrect cut shows no brilliance and the colour is less intense. You can see the two lines of the background through the stone. This effect is called a window.
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Compare the difference between the pavillions of these two stones. Here the pavillion angle is 43 degrees.
Here the angles are to flat. 28 degrees is the pavillion angle, this creates the effect of a window and a loss of brilliance.

Annexure – B

TRAVEL CASES FOR YOUR GEMMOLOGICAL INSTRUMENTS
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Briefcase
CHF 1'962.-
(EUR 1283.-)
Travelcase medium
CHF 1'967.-
(EUR 1286.-)
Travellab small KA41
CHF 3'140.-
(EUR 1'790.-)
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EURO prices are ment for delivery from the factory in Germany.
CHF swiss franc prices are ment for delivery in Switzerland including transport and taxes

























Travellab KA52
CHF 10'504.-
(EUR 5'990.-)





[image: image185.png]


[image: image186.png]


GEMMOLOGICAL INSTRUMENTS 
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Tweezers CHF 22.-(EUR 12.-)
Titanium CHF 45.-(EUR 25.-)
Tweezers with lock
CHF 26.-(EUR 14.-)


Darkfield loupe 10x
triplet, aplanatic & chromatic corrected
CHF 100.-(EUR 65.-)



























Pocket Polariscope with light source 
CHF 100.-(EUR 65.-)
Loupe 10x
triplet, aplanatic & achromatic corrected
CHF 40.- / 71.-
(EUR 22.- / 39.-)
Loupe 15x
triplet, aplanatic & achromatic corrected
CHF 45.-  (EUR 25.-)
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Loupe 20x
triplet, aplanatic & achromatic corrected
CHF 45.- / 71.- 
(EUR 25.- / 39.-)


Special loups
triplet, aplanatic & achromatic corrected
Dichroscope
left CHF 140.-(EUR 87.-)
right CHF 220.-
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London dichroscope
CHF 81.- (EUR 45.-)
Refractometer with sodium filter
CHF 1396.- (EUR 770.-)
Option sodium light source LED 220V CHF 166.- (EUR 92.-)


Refractometer with sodium filter and light source CHF 653.- (EUR 398.-)



Anderson liquid RI 1.79
or RI 1.81
Volume 3cl CHF 55.- (EUR 30.-)


Precision scale 100 x 0.01 ct
CHF 269.- (EUR 175.-)


MX scale
Transportable gem scale
250 x 0.05 ct
CHF 327.-(EUR 213.-)
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Hydrostatic accessory for Dendritics, MX scale or the Precision scale
CHF 40.-(EUR 26.-)
Mechanical gem scale
250 x 0.01 ct
CHF 80.-(EUR 52.-)
Transportable scale
200 x 0.1 gr
CHF 70.-(EUR 45.-)
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Diamond tester small
CHF 126.-(EUR 82.-)
Diamond tester
CHF 254.- (EUR 140.-)
Diamond Moissanit multi tester
CHF 526.- (EUR 290.-)
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Diamond Moissanit tester
CHF 190.-(EUR 124.-)
1 UV longwave key ring
CHF 37.- (EUR 20.-)
Fluorescence and diamond grading, UV 400nm longwave, daylight 5800° Kelvin, battery powered
CHF 178.-(EUR 98.-)
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UV box longwave
CHF 281.- (EUR 155.-)
Chelsea filter
CHF 65.-(EUR 40.-)
Jadeite filter
CHF 65.-(EUR 40.-)
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Jadeite filter with loupe
CHF 89.- (EUR 50.-)
Spectroscope with grid
CHF 92.-(EUR 50.-)
Spectroscope
with fixed slit
CHF 154.- (EUR 85.-)
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Spectroscope big
with fixed slit
CHF 250.-(EUR 160.-)
Spectroscope
moveable slit
CHF 290.- (EUR 160.-)
Spectroscope with wavelength scale and moveable slit
CHF 530.- (EUR 290.-)
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Zeiss Microscope 
8x - 32x zoom
Reflected - Transmitted light - Stoneholder - Darkfield
KSW-5800
CHF 3185.-
(EUR 1740.-)


Microscope
7x - 45x zoom
Reflected - Transmitted light - Stoneholder - Darkfield
KSW-5400
CHF 1409.-
(EUR 770.-)
Microscope
7x - 45x zoom
with photo - video adapter
Reflected - Transmitted light - Stoneholder - Darkfield
KSW-5600
CHF 1611.-
(EUR 880.-)
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1\aw|ahle with regard to development and implementation of the technical / sub sector
, value addmon dl|d markctm5 recommendations
f Stu

4. Objectives o

The objectives are to study, ident

y and conclude key mining / quarrying techniques
value addition techniques (cumn5, pomh.% & facetm;) and identify marketing channels
with focus on national markets considering the opportunities existed in the global
markets,

5, Outputs and Methodology

Outpu
. \m'u: tions for impre in mi l
efficiency and safety.
. ecommend establishment of lapidary / institute for value addition of raw
materials to improve the earning of mine owners and to create job Dppmlunmex

Recommendations to expand the scope of marketing at regional, national a
international levels

* A detailed anal of th
Addition and Marketing)
A clear identification of
competitiveness.

2

Kharpocho Raad, Skardu, Baltistan, Northern Areas,

Lel, +92 (5831) 55141/ 5086 ax. +92 (5831) 5( Xh 1
Websites: wywsy, befihd, org/ w
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Terms of Reference

Background and Rationale

Baltistan Culture & Development Foundation (BCDF) is a non-profit that uscs
bobld] entrepreneurial Appl'ud(]u.: to develnpmem and thereby solving the

roblems of poverty in Baltistan. Setup as an NGO in 1998, BCDF has th
innovative mission to help revitalize cultural eritage resources, and to
prnmut ¢ Indlgenuus products and services within Baltistan to provide
sustainable economic development

a

Ballistan Enterprise Development & Arts Revival (BE ) is a development
initiative with the objective (o increasing the product wn 'md profitability of small
enterprises and creating potential enterprise sectors in Baltistan, lmplementation
of BEDAR is regulated by a partmership agreement signed between AKCSP,

BCDF and SDC

*Gems ﬂsctm Development Project” 1s a distinet unit/ component being handled
by BCD Uelm and minerals belonged to the fast-developing sectors with much
|otenl!a of becoming major income contributor in Baltistan. Dearth of technical
mining and quarrying skills, cutting and polishing know-how., and non-existence

of marketing channels, and very significantly under-the-carpet trading of gems
have become potential threat (o sustainable growth of the sector. If zhc gems sector
is to accelerate its level of development, it has to upgrade towards more
knowledge-intensive and higher value-added activitics and build relevant
capabilities

Small enterprises can play a key role in Baltistan’s economy by employing the
huge number of unemployed )ouths Entrepreneurs in the ficld of gems and
minerals are facing their own set of specific challenges. Often they lack
information on the latest mining techniques, managerial skills, market information
and product requirements, all of which are crucial to sceurc their survival m an
increasingly competitive regional and global market

R is placing high importance to creation of small enterprises on
pmlcsslonal g,wuuds The existing gems promotion systems are supply-driven,
subsidized, and lack of demand orientation. A sophisticated approach could
improve the competitiveness of gems producers and traders and also support them
with the introduction of environmentally-friendly production methods. The

Khatpocho Road, Skardu, n,.lmmn Northern Aress. Pakistan
Tel: +92 (3831) 33141/ 50863, Fax, +92 (5831) S0803:
Websites: www bl

ail ()Hm. whelskd org.
ore/ wiww hedar,org,




Microscope 10x / 30x
Reflected - Transmitted light
Vertical setup
MSL-4330
CHF 363.-
(EUR 200.-)


Microscope 10x / 30x
Reflected - Transmitted light - Stoneholder - Darkfield
Vertical setup
KSW-4330-1
CHF 530.-
(EUR 290.-)
Microscope 10x / 30x
Reflected - Transmitted light – Stoneholder - Darkfield - Cold light
Vertical setup
KSW-4330-1K
CHF 996.-
(EUR 544.-)



[image: image225.jpg]Baltistan Culture & Development Foundation
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Methodology:

o Review of literatures

o Mcetings with stakeholders / partners e.g. BCDI BoD and management, BGMA
AKRSP Baltistan, AKCSP and other potential professionals
Ficlds visits to mining areas and trading markets (regional, national) to get
formation about problems and prospects of Gems sector.

1

Time frame: (45 days)

Timeline for Activities
2006

18-20
September
21 September Presentation of findings to project st

5 October In-depth analysis of Gemstone ’]‘cchmcal / sub scclor study
10 October Presentation of findings of the analysis of technical / sub-sector study
18 Octaber Review of indicators and findings
"x October Final presentation cf‘he sub-sector study
November Submission of the final approved study report
8. Finance
DF is agreed to pay a lump-sum of Rs.400,000 (rupees four hundred thousand only) 1o

BCD
thc Lomul(anu team he dcd by Associate Prm S\ddvq Akbar of the NWFP University of
y, Peshawar  This lump-sum amount for Rs 400 000 does not
mcl e expenses to be uuzmmd on account of traveling from and to P foods and
lodges of the consultants team (3 members) which are to be pald ~aupara[clv bv BCDF on
al basis mluect to suhmxs ion of original bills/ reccipts. The consultancy fee will be
paid in the follow

a) Firstinstallment for Rs 133, ill b d
report outines and work plan,
1) Second installment for Rs.133, 000 (33.33%) will be paid upon submission of

the draft final report subject to its approval from BCDF Board
¢) Third and final installment for Rs 134, 000 (33 5%) will be paid upon
submission of the final report subject to its approval from BCDF Board

n Siddiq ARbar——
Managey BU)I- Consultants Head
MMJJKQM,
Kharpocho Road, Skardu, Bal

+92 (3831) 55141/ 50863; Fax.

Websiles: ww)

an, Northern Arcas, Pakistan
Email; officef@befskd org:
orz.pk.





Microscope 10x / 30x
Reflected - Transmitted light - Stoneholder - Darkfield - Cold light - Immersion cell Horizontal or Vertical setup
KSW-4330-2K
CHF 1538.-
(EUR 840.-)
Send all inquirys to www.free-form.ch/cont.html

INCLUDEPICTURE  \d  \z "www.free-form.ch/mail3.jpg"


HYPERLINK "www.free-form.ch/cont.html"
www.free-form.ch/cont.html
Hubert Heldner June 2006








SELECTION AND OPERATIONAL INSTRUCTIONS FOR GEMSTONES TESTING INSTRUMENTS

CONSIDERATIONS WHEN SELECTING A LOUPE


The size of the lens has no influence on the size of the field of view. The size of the field of view depends on the magnification. The stronger the magnification the smaller the field of view. Also the depth of view will get smaller. 10X is a standard for diamond grading. With a loupe you can go up to 15X, 20X or even 28X magnification, then you will reach a technical limit as the focus point is getting to close to the lens. 


Lens size 18mm
Lens size 21mm
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With reference to the TOR,s dated 30 August 2006, and its effective date from
18th September, 2006, on the subject cited above.
Please find herewith the Draft Final Report duly completed according to the TOR s for
further necessary action Any inconvenience in du[av with regard to its submission due to
it

unavoidable circumstances is regretted please

Dated: 25-11-2006 4_’?’ ) per—"
e
Siddique 2

Associate Professor

Department of Mining Engineering
UET. N-W.I.P. Peshawar.
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W.F. P UET, Peshawar

Subject: Technical/ Sub-sector Study on Gemstones in Baltistan, NA’s
for Gem Sector Development Project BCDF

ntinuation to my letter of dated 16/10/2006 regardmg the
completlon of the Draft Final Report pertaining to the following two
components in h TORs as already submltted by the undcrsngncd on
16/10/2006 i
of the Draft Final Report

o r

Part - II: Introduction of value addition in the form of gemstones cutting and
lich: A+ 1 s | . 1 L

Part — III: Marketing methods, channels and destinations of the gemstone
products.

Il T.O.R;s
also submltted herew1th (Part - IV m 10 pages) to enable you in tlmely

t\t\w\v\'n 101

of its’ approval by BCDF Board, Please

lblULI dllUll

Part — IV: A detailed analysis of the components pertaining to the gemstones
Mmmg/ Quarrymg, Value addmon Marketmg and clear 1dent1ﬁcatlon of

Sarwar Khan
Dated: /10/2006 Ex — PrOJect Manager/ Ch1ef Chemlst

Moblle NO 0301 5911327



10X Loupe


The field of view stays the same and is not affected by the size of the lens.

[image: image228.jpg]r. Siddique A
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Dcp r(mcn( of Mining, Engincering,
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Baltistan Region

ubject:

ibut

With reference to the discussion on
work related-with conducting the study mentioned in the subject ciled above.

As discussed with you on 28/08/2006, attached herewith is the 12 pages
Report on outline$ of the :ubjccn pertaining to the two components out of three, piven
in the T.O.R,s as following.

The study ists af three components

T Improvement of mining, and quarrying technigues and scrvices and capacity of
local miners.

i, Introduction of value addition in the form of cutting and polishing, and
suggest equipment and machinery. and capacity building of local traders.

il Recommend marketing methods, channels, and destinations with worldwide
capacily building, of front-runncr Jocal traders as warldwide marketers.
The same is sent he mvuh for the purpose to (ulfill the formalitics with regard

to the deliverables 1 hject matter mentioned as below. '

A sub-sector profile (outline to be det rmined) of approxima lcly 10 pages.
= A power-point presentation to the project wafl and partners summarizing the

of the study
“The enclosed report is submitted in connection with presentation on ‘Screcning
and Identification of Sub-scctor Components and for the release of ﬁrsl
installment of Rs. 133000 (3 33%) m connection with above mention

study.

A detailed feasibility study report b . on the above mentioned outlines will
be submitted in due course n[ lime

Vit e
Lin-Project M cor / Chicl Chemist
M. Peshawar,
Muobile Nn (Hm 5911327

Dated: 28/08/2006

Mr Naecmullah Jan (Geologist). M/S L
Consulting Engineers & Technical Advis

ra Consultants. "/
I SO 4¢ w
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Assoc al ¢ Professor/ Lcam Leader,
Depat l ol' MmmE anmcenng,
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ent in Baltistan

Subject: Sub-Scetor Stu sems ¢ Development in B cgio
scussion on dated 28/08/2006 regarding distribution of
study mentioned in {he subject cited above.

With reference to the d
work related with conducting, thc
s discussed with you on 28/08/2006, attached herewith is the 12 pages
chor( on outlmu of the subject pertaining to {he two components out of three, given
in the T.O.R,s as following:
The study consists 0 of three components :
Improvement of mining and quarrying (cchmqucs and services and capacity of
local miners.

Introduction of value & addition in the form of cutting and polishing, and
suggest cqmpment and machinery, and capacity building of local traders.

methods, channcls, and destinal ations with worldwide

1ii. Recommend marketing m
" capacity bu ld f ont-runner local traders as wor rldwide marketers.
The same is sent herew) with for the purposc (0 fulfill the formalities with u,gald Ly

to the dclwcmblcs rcl1(ud with the subject matter mentioned as below.
sub-s utline o be determine ed) of approximately 10 pages.

profile (out
(aff and partners summarizing the

A power-] pomt presentation to the project stal
key of the study

The sed report is submilted in connection with presentation on “Screening
and Idcnnﬁca\mn of Sub-su:\m Components and for the rclease uf ﬁrst
installment of Rs. 133,000 (33.33%) in connection with above me!

study.

A detailed feasibility stdy report based on the
be submitted in duc coursc ol time.

above mentioned outlines will

Sarwar Klmns/g/
Ex-Project Manager / Chief Chemist
MTL, SDA, Pe: slmwar
Mobile No. 0301-591

- Dated: 28/08/2006

B
C.C to eld

Mr. Ni\emnulhh Jan (Geologist), M/S
Consulting Engincers & Technical Adv

mua Consultants,
5, Peshawar





20X Loupe


The blurred border tires the eye and therefore a 20X loupe with a smaller lens diameter is more comfortable to work with.


Loupes with aplanatic and chromatic corrections are called triplets as they are composed of a three lens system. A good loupe requires colorless glass. This is important when color grading diamonds. Place different brands of loupes on a white paper and compare the color of the lens. 


The chromatic correction avoids yellow and blue shadows at the limit of the field of view. The aplanatic correction avoids the spherical deformation of what you see. A straight grid of lines should stay straight. 

“Initially, the student is not limited by the instrument itself, but rather by the ability to properly operate the instrument and a knowledge and understanding of just what is being observed and what is being sought to be observed”.

[image: image230.jpg]Engr. Siddiq Ak bar,

Associate Pr ofessox/ Team Leader,

Department ofMlmnﬂ I:nynccnnﬂ
.W.F.P, UE Lbh{lW(lI

Sector Study on Gemstones in Baltistan, NAs for

Subject: Technieal / Sub —
Gem Sector Development Project .I ]
1 continuation to my lelter of dated 28/08/2006 (copy amclmd) and
subsu uent visit'of the consultants (cam Jincluding the undersigned to Baltistan from
l//()‘)/”OOG lo 02/10/2006 in regard to pursuc the above mentioned study as per
INO.R,s.

g

A discussed mutually in your office on 10/10/2006, the undum:nul has
completed the draft final report ]7ulmn[m’ to the two components given in the 1.0, R.s

as [ollowing:

* Recommend establishment ol mpldmy / institute for value 1ddmon of raw
materials to xmplow the carning ol mine owners and o create job
opportunitics,

= Recommendations t pand U § keting ional, national and

imcmalional levels.

i draft, final report (total /50 pageb)
ther components of the smcly and nnwmcl
ol its approval by

The above mennoned portion of 1]
submitted for mcludmg the same with the ¢
submission to the BCDF conce rned authorities for consideration
BCDF Board.

Dmm" completion of the above melmonud report, an amount of Rs, 3744/

) spent / mcurrcd by me as per attached receipts in original.

.- It is.requested that the abov: mxm amount of Rs. 3744/~ along with
Rs. 44333/ bemg ‘my share of one thud pomon Phe second insta, lmem. of Rs. 133,000
(33.33%) may kindly be paid to the undersigned after nppxom and releasc of the
sccond installment by BCDI‘ on-account of the draft final report, plea; ease.

Vi iaatt o
Sarwur Khan )
Project-Manager / Chief Chemist
MTL SDA, Peshdwal
o 27

Dated: 16/10/2006
' ¢: 0301-5911

=z

C.to: . ‘ )

I/Il tiaz Ali, Pliojec't Officer — Gems / Ahmad Ali, Manager, Baltlsldn

Culture & Development Foundation, KhdlpOChO Road, Skardu, Baltistan,
Northern Areas, Pakistan. A copy.of the above mentioned Dralt Final Report
is sent hc,r(,wm please.




How To Hold A Loupe Properly 
Hands together and touching your cheek, only this will provide a stable image.

THE POLARISCOPE


The isotropic or cubic mineral does not modify the light. The mineral stays dark and unchanged. The anisotrop or birefringent mineral modifies the light and produces a light and dark pattern which is dependent on the number and orientation of optical axes and the amount of birefringence. The micro cristalline mineral stays bright permanently. Internal tensions become visible. Like clouds passing over the stone during its rotation. This effect is de-masking synthetic spinels of the Verneuil type. Certain diamonds and garnets may produce a similar effect.


The polariscope is used to test quantities of stones either cut or rough. It allows you to place the tested stone in one of these 4 groups: 

Isotropic
unirefringent
cubic
anisotrope
birefringent
amorphous
micro cristallic
false double refraction
due to internal tensions

THE REFRACTOMETER


The Refractometer is used to measure the refractive index of a gemstone. The stone needs a flat and polished facet. Together with a contact liquid the stone is placed on the Refractometer.



You read the refractive index on the scale visible trough the ocular. The examination is carried out on 4 or 8 different positions, through rotation of the stone. At the same time you rotate the polarizing filter on top of the ocular. When encountering an anisotropic stone, this will produce a movement of the separation line between dark and bright. Note the lowest and highest value. 


The correct interpretation of this result reveals if the stone is isotrop or anisotrop. The anisotrop stones can be separated in two groups: uniaxe and biaxe. In most cases you can determine their optical character as either positive or negative, in addition you determine the maximal double refraction (BR). 

1.720 - 1.720
1.720 - 1.720
1.720 - 1.720
1.720 - 1.720
constant



1.766 - 1.770
1.762 - 1.770
1.766 - 1.770
1.762 - 1.770
variable/constant
uniaxe -
BR 0.008
1.540 - 1.550
1.540 - 1.540
1.540 - 1.545
1.540 - 1.550
constant/variable
uniaxe +
BR 0.010
1.658 - 1.690
1.670 - 1.690
1.660 - 1.684
1.650 - 1.686
variable/variable
biaxe +/-
BR 0.032


Anisotrope / double refractive



isotrop / single refractiv
Be aware, that double refractive stones present one or more axes with a behaviour like single refractive stones. In case of a doubt test more than one facet.




Each mineral has a typical refractive index due to its chemical composition and due to its cristallisation structure. The Refractometer allows observing the optical properties and the structure of a gemstone. These properties are usually invisible to the naked eye. It allows to determine a great number of precious stones with precision. 


Take care of your refractometer and this tool will serve you for a lifetime.
Make sure that the Anderson liquid does not dry on your glass prism. Sulfur crystals will appear and scratch the soft glass of your prism if you clean inappropriately. To clean correctly apply some more Anderson liquid to dissolve the sulfur crystals, then clean lightly with a soft dust free tissue. Do not rub or apply pressure.


When you handle your gemstone with tweezers, do not place the gemstone directly onto the prism, place it next to the prism and slide the stone on top of it. Avoid scratching the glass with your tweezers.

THE DICROSCOPE


The Dicroscope is used to examine coloured stones, either cut or rough. 



The instrument is built around a calcite, equipped with a loupe and an opening at each end. The calcite divides the light ray into two polarized rays. Therefore you observe two images of your stone. By simple comparison you detect basic crystallographic information of the tested mineral.


You place the mineral in front of the instrument and direct it toward a light source. Then you compare the two images. Make sure to observe the mineral in different directions. 


Both images stay identical this means that the mineral is isotropic, amorphous or micro crystalline.


When you observe two different colors then the mineral is double refracting and belongs to the group of uni-axial crystal systems.


If you see three different colors, in fact two at a time, then the mineral is double refracting and belongs to the group of bi-axial crystal systems.


These results allow to arrange your mineral within the following 3 groups of crystallographic structure:

one single colour
Two colours
three colours


Anisotropic / doubly refracting


isotropic

cubic
amorphous
micro crystalline
glass
Uni-axial

tetragonal
hexagonal
trigonal
Bi-axial

orthorhombic 
monoclinic 
triclinic

THE SPECTROSCOPE


The spectroscope is an important tool of the modern gemmologist. Although I need to ad, that this concerns the infrared or near infrared spectroscopes. A handheld spectroscope for visible light shows the absorption lines of the elements involved in producing its color. It helps to separate ruby (chrome) against red or pink sapphire (iron) to name only one example. 

Hand spectroscope Fr. 152



This tool requires a good training and an appropriate light source. Colorless stones show no absorption spectrum. The sunlight shows a typical absorption spectrum, the Fraunhofersche lines. Fluorescence lamps show an emission spectrum. For demonstration you may examine besides gemstones also liquids or flames colored by metal salts. 

The spectroscope can be focused. This is necessary, as the slit type of spectroscope can't show the whole length of the scale in focus at once. You may choose between the spectroscope without or with a wavelength scale. The wavelength scale is adjusted to the yellow D-Line of Natrium at 589.3 nm. The wavelengths of the absorption spectrum allow to identify the colouring elements. 

Table of elements and their spectral lines. 
Hand Spectroscope with Wavelength Scale Fr. 518


EFFECTS SEEN TROUGH THE CHELSEA, EMERALD OR JADEITE FILTER


Place the stone on a white paper. Use a bright light source. Place the filter close to your eye. The filter can be very useful when you are confronted with many stones, particularly if you have a lot of small stones to check. The results with the chelsea, emerald and jade filter are considered to be non determinant. Use this tool in combination with other tests. As a rule, try to confirm each result with a second test measuring and other property.

Material under Test

View through the chelsea, emerald or jadeite filter. Everything is dark olive green except some stones containing chrome or cobalt.


Green stones




Green jadeite

Dull green


Jadeite - certain green dyed specimens

May have a red or pink tint


Green glass

Mostly dull green; a few have reddish tint


Dyed green agate

Reddish to pink or green


Demantoid and tsavorite garnet

Pink to bright red


Emerald - natural or synthetic chrome colored

Bright red or pink to greenish


Emerald - natural vanadium colored

Dull green


Blue stones




Aquamarine

Greenish-blue


Blue glass cobalt colored

Deep red to pink


Blue sapphire - natural and synthetic

Mostly dark green


Blue spinel - synthetic cobalt colored

Strong red, orange-pink or pink


Blue topaz

Yellowish or near colorless


Blue topaz

Pale flesh-colored, or apparently colorless


Lapis imitation sinter spinel

Bright red


Red to pink stones




Garnet - pyrope - almandine

Dark grayish to dark red


Red glass

Dark red or inert


Red spinel

Red


Ruby - natural or synthetic

Red to very bright red


Pink sapphire

Dark



The chelsea, emerald or jade filter must be used with caution. New varieties of gemstones, whether natural or synthetic, may show characteristics varying from the results outlined in the table

THE COMBINED DIAMOND AND MOISSANITE TESTER

The Diamond Tester


The diamond tester measures the heat conduction to separate diamond and its imitations. Switch on the tool and wait at least 30 seconds before you measure your stone. This is to exclude any measuring errors. Always wait 10 seconds between each test to allow the point to heat up properly. Verify that the stone is clean and wipe off any fingerprints. The grease is an insulator and will falsify your test result. Attention, this type of tool does not distinguish between moissanite and diamond !!! 


The Moissanite Tester


The moissanite tester measures the electric conductivity to separate moissanite from diamond. Verify that you touch the metallic plate on the instrument while the other hand is in contact with the stone or it's mounting. If the stone is not set, place it in the aluminum plate and touch the plate with your other hand. Verify that the stone is clean and wipe off any fingerprints. The grease is an insulator and will falsify your test result. Attention, this type of tool does not recognize blue or blue-gray diamonds (Type IIb) as they have identical conduction properties as moissanite !!! 

The combined tester for diamond and moissanite


This instrument measures the heat and electrical conduction. The manipulation is identical as described above. This type of instrument separates diamond-imitations, moissanite and diamond. Verify that the stone is clean and wipe off any fingerprints. The grease is an insulator and will falsify your test result.



This concerns all three instruments.


Take care of the testing needle. Do not force it. Measure the stone at a 90° angle. Attention, synthetic diamond will not be recognized by any of the three instruments. 

Calibration of the PRECISION SCALE 100ct x 0.01ct (Revised May, 2006)

1. Make sure the scale is in gram mode and turn the power off. 

2. While power is off press "Tare" and hold till the display shows "8888" and then is replaced by a random value. This is important, otherwise the calibration mode is not engaged. 

3. Press "Tare" again. The display shows "0" 

4. Place the 10gr calibration weight in the middle of the weighing pan. 

5. When the display is stable, press "Tare". The display switches to "10". 

6. Take the calibration weight away. Place the 20gr calibration weight on the weighing pan. 

7. When the display is stable, press "Tare". The display switches to "20". 

8. Press "Tare" till the power switches off. The new values are saved. 

9. Test the scale. If it is not accurate enough, repeat the process of calibration


THE USE OF THE HYDROSTATIC BALANCE


The principle of Archimedes (250 B.C.) is used to calculate the specific weight. This principle says, that an object that is submerged in a liquid has a certain up drift or floatability. This floatability is equal to the weight of the displaced liquid. First you weight the stone in air and then submerged in water, then you apply the following formula: 

weight in air = specific weight
weight in air - weight in water

Precaution

Due to the surface tension of water, an error of about 0.01 carat will occur. This will falsify your results and has fatal effects on the calculation of small stones lighter than 1.00 carat. The results for stones between 1.00 carat and 3.00 carat need to be used with precaution. 

You need a very precise balance, with a readability of at least 0.05ct or 0.01 grams. 

OPERATING MANUAL FOR THE GEMMETER


As with all high precision electronic instruments, avoid electromagnetic fields (as mobile phones, motors, transformers, electrical lines, etc.). Protect the sensor opening from dust and moisture. 


The gemstones have to be absolutely dry and clean, as this would influence the result considerably. Rub the stone on the enclosed cleaning leather and be aware of the fingerprints you leave when handling a stone. 


The gemmeter reaches operating temperature in about 15 seconds once it is switched on with sliding button on the left side. 


Place the stone over the sensor opening and cover it with the cap. This is important, as without cap the results will be completely wrong. Take 4 measurements in one position by slightly moving the stone and calculate the average. Then rotate the stone by 45° and repeat, till you have measured 4 positions. This is how you got very precise results. 

Attention 

A less than perfect polish, tiny scratches or dust can falsify the result considerably. It may be difficult to recognize a wrong result as such, without some experience. 

The 4 buttons guide you to advanced functions. 

Press the menu button 
       You have 4 options. 

· Gemmeter: for individual measurements. This is preset. 

· Bi-Ref: for double refractive stones when you want to calculate the maximum double refraction. You measure 8 positions while rotating the gem 45° between each position. Press the 
button to register each value. 

· Show: repeats the last series of measurements. 

· Contrast: to adjust the display. 


To verify the precision of the instrument measure with 2 calibration stones from time to time (a CZ is included and a quartz will do the other end of the range). 


Once a result is shown you may accede to the database (list of possible stones) by pressing the 
   button. When pressing a second time the scrolling list will be stopped. 


With the          button the last registered result is deleted. 

Note: 

· all stones will behave as if double refractive. This is due to tiny irregularities on the surface. Combine the gemmeter therefore with a polariscope. 

· As each double refractive stone behaves as if single refractive in the optical axis, the calculated double refraction may be smaller than in reality. Measure another facet if the result seems off. 

· Almost all moissanites show a smaller double refraction than they actually have. This is due to the fact that they are orientated for cutting and the table facet is placed perpendicular to the optical axis. 

· The database shows all possible stones, opaque, translucent and transparent mixed together without the possibility to select a stone color. Work with your traditional determination tables for more comfort, as the readout of the gemmeter is calibrated to the sodium standard. 

· Each gemological instrument has its limits. Good practice is to combine different instruments measuring different properties to exclude any error. 

· The big advantage of the gemmeter is that it requires no contact liquid. You can measure refractive indexes between 1.270 - 3.094 with ease. 

· Cabochons or rough stones cannot be measured. 

· A low battery will produce a blinking alarm (low battery). 

· Keep the cleaning leather as clean as possible. You may wash it with soap and cold water, rinse it thoroughly and dry on cold air. Avoid the sun, heat and hot water. Once dry, stretch it, so it gains its flexibility again. 

Warranty 

The warranty last for 2 years on material and fabrication errors. The warranty is terminated immediately if you try to repair, open the case, ignore the operating instructions, and usual wear is not covered. 


Send the gemmeter to the manufacturer for warranty work. Enclose also a copy of your original receipt and contact the manufacturer before you send in the gemmeter.

Calibration procedure 


The gemmeter is carefully calibrated before leaving the factory. Due to a radical different climate or temperatures re-calibration may be necessary. 


Before calibration, verify again the polish and cleanliness of your reference stones, the cleaning leather and the sensor opening. Test also with different reference stones. Cubic-zirconia (RI 2.170±), diamond without inclusions and at least ½ carat in size (RI 2.417), moissanite (RI 2.640 a 2.690) for controlling the high refractive index readout, and take a quartz (RI 1.544 to 1.553) for the low refractive index. It is important to cover the stone with the cap. Take measurements in several positions and do not forget to rotate the stone by 45° each time. If the readout is off, then re-calibrate the instrument with a watchmaker screwdriver 2 - 3 mm and turn the appropriate calibration screw. 


For calibration of the high refractive indexes take the lower screw and for the low refractive indexes the upper one. Turn the screw slowly to the right for reducing the readout and to the left to augment the readout. Repeat the process until upper and lower readout is correct.
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LIST OF NAMES AND PLACES OF IMPORTANT INTERNATIONAL 

GEMSTONE SHOWS/ CENTRES

July 13-15, Guilford, CT - Art Rider. Guilford Craft Expo. Guilford Green. 13th & 14th, noon-8; 15th, 10-7. Fern Amster, 800-649-0279, crafts@artrider.com, www.artrider.com. 

July 13-16, Nyssa, OR - Nyssa Chamber of Commerce. Thunderegg Days: 41st Annual Show. Nyssa Elementary, 804 Adrian Blvd. 13th-15th, 10-9; 16th, 10-5. 541-372-3091, nyssacofc@fmtc.com, www.nyssachamber.com. 

July 14-16, Atlanta, GA - Frank Cox Productions. Gem, Jewelry, and Bead Show. Cobb County Civic Center, 548 S. Marietta Pkwy. 14th, 1-5; 15th & 16th, 10-5. Frank Cox, 941-954-0202, frankcox@comcast.net, www.frankcoxproductions.com. 

July 14-16, Centerville, TN - 34th Annual Gem, Jewelry, and Mineral Show. National Guard Armory. 14th & 15th, 10-6; 16th, 10-5. Andrea Dixon, 304-825-6421. 

July 14-16, Houston, TX - International Gem & Jewelry Show, Inc. Reliant Center at Reliant Park. 301-294-1640, fax 301-294-0034, info@intergem.net, www.intergem.com.

July 14-16, Huntsville, AL - The Down the Street Bead Show. Cahaba Shrine Center, 6001 Pulaski Pike. 14th, noon-7; 15th, 10-6; 16th, 10-5. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com. 

July 14-16, Longview, WA - Southern Washington Mineralogical Society and Mt. Hood Rock Club. Northwest Federation Show. Cowlitz County Expo Center, 430 Washington St. 14th & 15th, 10-6; 16th, 10-5. Dick Parks, 360-892-3716, packrat2000@yahoo.com or Tanya Sonner, 360-785-3909, twofossils@toledotel.com. 

July 14-16, Portland, OR - Bead Faire. Oregon Convention Center, Exhibit Hall E, 777 NE MLK Jr. Blvd. 7th, noon-7; 8th, 10-6; 9th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com/beadfaire. 

July 14-16, Sharonville, OH - GemStreet USA. Gem, Mineral, Jewelry, Fossil, and Bead Show. Sharonville Convention Center, 11355 Chester Rd. 14th, 11-7; 15th, 10-6; 16th, 11-5. Strieter Productions, Inc., Jane Strieter-Smith, 216-521-GEMS, spi@stratos.net.

July 15-16, Erie, PA - Gem City Rock & Mineral Society. 37th Annual Gem and Mineral Show. Perry Hi-way Hose Company, 8270 Peach St. 15th, 10-6; 16th, 10-5. Bob Gallivan, 814-454-6770, gallivan@mailcity.com, www.treebeard.net/gemcity/show.htm. 

July 15-16, Kenner, LA - AKS Gem Shows. Summer Bead and Gem Show. Pontchartrain Center, 4545 Williams Blvd. Kay Schabilion, 504-455-6101, fax 504-455-6157, info@aksshow.com, www.aksshow.com. 

July 15-16, Lansing, MI - The Bead Mercantile Show. Lansing Center, 333 E. Michigan Ave. 423-639-7942, fax 423-638-5676, showinfo@beadmercantile.com, www.beadmercantile.com.

July 15-16, Memphis, TN - Intergalactic Bead Shows, Inc. Agricenter International, D-Wing, 7777 Walnut Grove Rd. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

July 15-16, New Orleans, LA - AKS Gem Shows. Summer Bead and Gem Fest. Pontchartrain Center, 4545 Williams Blvd. 10 a.m.-6 p.m. daily. Kay Schabilion, 504-455-6101, info@aksshow.com, www.aksshow.com. 

July 15-16, Poughkeepsie, NY - The Innovative Beads Expo. Best Western & Conference Center, 2170 South Rd. 10 a.m.-5 p.m. daily. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com,www.innovativebeadsexpo.com. 

July 15-16, Rapid City, SD - Western Dakota Gem & Mineral Society. 26th Annual Gem and Mineral Show. Rushmore Plaza Civic Center. 15th, 9-6; 16th, 10-4. Paul Reiter, 605-716-4436, pcreiter@rushmore.com.

July 17-21, Kansas City, MO - The Gathering. Hyatt Regency Hotel & Conference Center. Www.isgb.org/gathering/index.shtml.

July 21-23, Boone, NC - Treasures of the Earth Gem & Jewelry Shows. 12th Annual Show. Boone National Guard Armory, 274 Hunting Hills Lane. 21st & 22nd, 10-6; 23rd, 11-5. Rose and Van Wimmer, 540-384-6047, van@toteshows.com, www.toteshows.com. 

July 21-23, Indianapolis, IN - GemStreet USA. Gem, Mineral, Jewelry, Fossil, and Bead Show. Indiana State Fairgrounds, 1202 E. 38th St. 21st, 11-7; 22nd, 10-6; 23rd, 11-5. Strieter Productions, Inc., Jane Strieter-Smith, 216-521-GEMS, spi@stratos.net. 

*July 21-23, Philadelphia, PA - Philadelphia Buyers Market of American Craft. Pennsylvania Convention Center, 1101 Arch St. Rebecca Cason, 410-889-2933, fax 443-524-2466, info@rosengrp.com, www.americancraft.com. 

July 21-23, San Francisco, CA - The Whole Bead Show. Holiday Inn Golden Gateway, 1500 Van Ness Ave. 21st & 22nd, 10-6; 23rd, noon-5. 800-292-2577, fax 530-265-2776, info@wholebead.com, www.wholebead.com. 

July 21-23, San Rafael, CA - Gem Faire. Marin Center, Exhibit Hall, 10 Avenue of the Flags. 21st, noon-7; 22nd, 10-7; 23rd, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

July 22-23, Atlanta, GA - The Down the Street Bead Show. Cobb Galleria Centre, Two Galleria Pkwy. 22nd, 10-6; 23rd, 10-5. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com. 

July 22-23, Frederic, WI - Indianhead Rock & Mineral Society. 39th Annual Gem and Mineral Show. Frederic High School. 10 a.m.-5 p.m. daily. Roy Wickman, 715-357-3223 or Vernon Peterson, 715-349-2241. 

July 22-23, Kalispell, MT - Kalispell Rock Hounds. Gem and Mineral Show. Bulldog Convention Center, Outlaw Inn, Hwy. 93 South. 22nd, 10-6; 23rd, 10-5. Sandy Dahl, 406-755-4788. 

July 22-23, Long Island, NY - Siao-Mei's Creation. Jewelry, Gem, and Mineral Show/Sale. Molloy College, Rockville Centre, Quealy Hall. 22nd, 10-6; 23rd, 10-5. Siao-Mei Bervenuto, 516-623-7529, fax 516-867-2776. 

July 22-23, Minocqua, WI - Lakeland Gem Club. Gem, Mineral, Fossil, and Jewelry Show. Lakeland Union High School, 9573 State Hwy. 70. 21st, 9-7; 22nd, 9-4. Mike, 715-499-6898, simplyliving@frontiernet.net.

July 22-23, Springdale, AR - Bead Market. NWA Convention Center/Holiday Inn, 1400 S. 48th St. 22nd, 10-5; 23rd, 10-4. Rebekah Wills, rebekah@thebeadmarket.net, www.thebeadmarket.net. 

July 22-23, Tenino, WA - Washington Agate & Mineral Society and Tenino Rock Cruisers. 12th Annual Rock & Gem Rendezvous. Parkside Elementary School, Stage St. South. 22nd, 10-6; 23rd, 10-5. Daniel Deboer, 360-866-3940, keylock@comcast.net. 

July 22-23, Williamsburg, VA - The Bead Mercantile Show. Holiday Inn Patriot (Old Williamsburg), 3032 Richmond Rd. (Route 60). 423-639-7942, fax 423-638-5676, showinfo@beadmercantile.com, www.beadmercantile.com. 

July 22-23, York, PA - Intergalactic Bead Shows, Inc. York Fairgrounds & Expo Center, Horticultural Hall, 334 Carlisle Ave. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

July 26-30, Franklin, NC - Gem & Mineral Society of Franklin and Franklin Chamber of Commerce. 41st Annual Macon County Gemboree. Macon County Community Bldg., US 441 South. 26th-29th, 10-6; 30th, noon-5. 800-336-7829.

July 26-30, Mansfield, OH - Richard Lithic & Lapidary Society. 46th Annual Show. Kingwood Center, Meeting Room, 900 Park Ave. West. 10 a.m.-5 p.m. daily. Tom Kottyan, 419-562-1152. 

July 28, New York, NY - Gemological Institute of America. GIA Jewelry Career Fair. Jacob K. Javits Convention Center, 655 W. 34th St. 9 a.m.-3 p.m. 800-421-7250 ext. 4100 or 760-603-4100, careerfair@gia.edu, www.careerfair.gia.edu. 

July 28-30, Edna Valley, CA - Beads on the Vine. Beadwork Retreat. Melanie Potter, 805-440-2613, info@schoolofbeadwork.com, www.beadsonthevine.com. 

July 28-30, Lancaster, PA - Pennsylvania Guild of Craftsmen. 60th Annual State Craft Fair, Harrisburg Pike. 28th & 29th, 10-6; 30th, 10-5. 215-579-5997, info@pacrafts.com, www.pacrafts.com/summer. 

July 28-30, Santa Clara, CA - Gem Faire. Santa Clara Convention Center, 5001 Great American Pkwy. 28th, noon-7; 29th, 10-7; 30th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

July 29-30, Charlotte, NC - Intergalactic Bead Shows, Inc. Metrolina Expo Trade Center, Bldg. #3, 7100 Statesville Rd. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

July 29-30, Cutchogue, NY - Long Island Mineral & Geological Society, Inc. 25th Annual Show. Cutchogue East Elementary School, Main Rd. 10 a.m.-5 p.m. daily. Julia Schwahl, 631-594-1843, adcom1a@msn.com. 

July 29-30, Doylestown, PA - The Innovative Beads Expo. Delaware Valley College, 700 E. Bulter Ave. 10 a.m.-5 p.m. daily. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com, www.innovativebeadsexpo.com. 

July 29-30, Santa Monica, CA - Bead Faire. Barker Hangar, 3021 Airport Ave. 29th, 10-6; 30th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

July 29-30, South Burlington, VT - Burlington Gem & Mineral Club. 27th Annual Champlain Valley Gem, Mineral, and Fossil Show. Tuttle Middle School, 500 Dorset St. 10 a.m.-5 p.m. daily. 802-656-4118, www.burlingtongemandmineralclub.org. 

*July 30-Aug. 2, New York, NY - JA New York Summer Show. Jacob K. Javits Convention Center, 655 W. 34th St. 30th, 9:30-6; 31st & 1st, 10-6; 2nd, 10-3. 800-650-1591 or 972-349-5953, www.ja-newyork.com.

*Aug. 3-6, Spruce Pine, NC - Gem & Lapidary Wholesalers, Inc. Pinebridge Executive Inn, 207 Pinebridge Ave. 3rd-5th, 10-6; 6th, 10-3. 601-879-8832, fax 601-879-3282, info@glwshows.com, www.glwshows.com. 

Aug. 3-6, Spruce Pine, NC - North Carolina Mineral, Gem, and Jewelry Show. 49th Annual Show. Pinebridge Coliseum. 3rd-5th, 10-6; 6th, 12:30-5. 800-227-3912 or 828-765-9033. 

Aug. 4-6, Cincinnati, OH - Intergalactic Bead Shows, Inc. Tori's Station, Fairfield Convention Center, 74 Donald Dr. 4th, noon-6 (wholesale only); 5th & 6th, 10-5. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

Aug. 4-6, Costa Mesa, CA - Gem Faire. Orange County Fairgrounds, Bldg. 10, 88 Fair Dr. 4th, noon-7; 5th, 10-7; 6th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

*Aug. 4-6, Greensboro, NC - Golden Triangle Group of Shows. Gems, Jewelry, and Bead Show. Greensboro Coliseum Complex. Bob Siddiqui, 770-410-9771, fax 770-410-9767, info@gtshows.com, www.gtshows.com.

Aug. 4-6, Nipomo, CA - Orcutt Mineral Society. 39th Annual OMS Gem Show. St. Joseph's Church, 298 S. Thompson Ave. 10 a.m.-5 p.m. daily. Wes Lingerfelt, 805-929-3788. 

Aug. 5, Ishpeming, MI - Ishpeming Elks Club. 31st Annual Gem and Mineral Show. 597 Lake Shore Dr. 9:30 a.m.-4:30 p.m. Ernest Johnson, 906-228-9422, ejohnson@nmu.edu or Beverly Trynoski, 906-486-6497, bevtrynoski@charter.net. 

Aug. 5-6, Bethesda, MD - Gem, Lapidary, and Mineral Society of Washington D.C. Annual Gem Show. Stone Ridge School of the Sacred Heart, 9101 Rockville Pike. 5th, 10-6; 6th, 10-5. Russ Shew, 301-493-8936, fax 301-493-6169. 

Aug. 5-6, Claymont, DE - The Bead Mercantile Show. Holiday Inn Select, Wilmington Brandywine, 630 Naamans Rd. 423-639-7942, fax 423-638-5676, showinfo@beadmercantile.com, www.beadmercantile.com.

Aug. 5-6, North Bend, OR - Far West Lapidary. Annual Show. North Bend Community Center, 2222 Broadway. 5th, 10-6; 6th, 10-5. Carolyn DeMetz, 541-267-5008, czdemetz@earthlink.net. 

Aug. 5-6, San Francisco, CA - San Francisco Gem & Mineral Society. 52nd Annual Golden Gateway To Gems. San Francisco County Fair Bldg., Ninth Ave. at Lincoln Way. 5th, 10-6; 6th, 10-5. Ellen Nott, 415-564-4230, ellen_nott@yahoo.com. 

Aug. 5-6, Waterville, ME - Water-Oak Gem & Mineral Society. 36th Annual Mid-State Gem and Mineral Show. Mt. Merici School, 152 Western Ave. 5th, 10-5; 6th, 10-4. Ellery Borow, 207-547-3154. 

Aug. 6, Danbury, CT - Bead Fiesta. Ethan Allen Hotel, I-84, exit 4. 508-752-5168, www.beadfiesta.com. 

Aug. 6, Madison, WI - Ayla's Originals. Wonderful World of Beads Show. 4402 E. Washington Ave. 
10 a.m.-5 p.m. 877-328-AYLA, info@aylasoriginals.com, www.awwbshow.com. 

Aug. 10-13, Buena Vista, CO - Contin-tail 2006. Rodeo Grounds. 9 a.m.-5 p.m. Carolyn Tunnicliff, 303-833-2939, ctunnicliff@comcast.net, www.coloradorocks.org.

Aug. 11-13, Atlanta, GA - Bead Fest Atlanta. Georgia International Convention Center, 2000 Convention Center Concourse. 11th, noon-7; 12th, 10-7; 13th, 11-5. Classes: 11th & 12th, 9-8; 13th, 9-4. Lapidary Journal and Step by Step Beads, 610-232-5700, lapidary.journal@primedia.com, www.beadfest.com.

Aug. 11-13, Dalton, GA - Treasures of the Earth Gem & Jewelry Shows. 15th Annual Show. Northwest Georgia Trade & Convention Center, 2211 Dug Gap Battle Rd. 11th, 2-7; 12th, 10-6; 13th, 11-5. Rose and Van Wimmer, 540-384-6047, van@toteshows.com, www.toteshows.com. 

Aug. 11-13, Port Townsend, WA - Port Townsend Rock Club. Annual Rock and Gem Show (during the Jefferson County Fair). Jefferson County Fairgrounds, 49th St. 11th & 12th, 10-9; 13th, 10-5. Marcia Laursen, 360-301-6257, mllaursen@juno.com. 

Aug. 11-13, Santa Barbara, CA - Gem Faire. Earl Warren Showgrounds, Exhibit Hall, 3400 Calle Real. 11th, noon-7; 12th, 10-7; 13th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Aug. 11-13, West Springfield, MA - East Coast Gem, Mineral, and Fossil Show. Eastern States Exposition, Better Living Center, 1305 Memorial Dr. 11th & 12th, 10-7; 13th, 10-5. Martin Zinn Expositions, fax 505-867-0073, mz0955@aol.com, www.mzexpos.com. 

*Aug. 12, San Antonio, TX - Rings & Things. Wholesale Bead Show. Noon-5 p.m. 800-366-2156, www.rings-things.com. 

Aug. 12-13, Addison, TX - Bead Market. Addison Conference Centre, 15650 Addison Rd. 12th, 10-5; 13th, 10-4. Rebekah Wills, rebekah@thebeadmarket.net, www.thebeadmarket.net. 

Aug. 12-13, Baton Rouge, LA - Baton Rouge Gem & Mineral Society. Annual Gem, Mineral, Fossil, and Jewelry Show. Fraternal Order of Police, Baton Rouge Lodge Number One, 10777 Greenwell Springs Rd. 12th, 10-6; 13th, 10-5. Paul Broussard, 225-687-3864 or 225-939-3293, paul_broussard@msn.com. 

Aug. 12-13, Edison, NJ - The Innovative Beads Expo. NJ Convention & Raritan Center, 97 Sunfield Ave. 10 a.m.-5 p.m. daily. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com, www.innovativebeadsexpo.com. 

Aug. 12-13, Jacksonville, FL - Intergalactic Bead Shows, Inc. Morocco Shrine Temple, 3800 Saint John's Bluff Rd. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

Aug. 12-13, Lakeview, OR - Tallman Rock Chippers Rock Roundup. Lake County Fairgrounds. 12th, 10-5; 13th, 10-4:30. Johanne Deidrick, 541-947-3237 or LeRoy Johnson, lostmymarblesoregon@yahoo.com. 

Aug. 12-13, Melbourne, FL - Lane Enterprise, Inc. Gem, Jewelry, Mineral, and Bead Show. Melbourne Auditorium, 625 E. Hibiscus Ave. 12th, 10-5; 13th, 10-5. Anita Lane, 321-723-0742. 

Aug. 12-13, Ozark, MO - Ozark Mountain Gem & Mineral Society. 26th Annual Rock and Gem Fair. Finley River Park, 1075 N. Riverside Rd. 12th, 9-5; 13th, 9-4. Eddie and Betty Maples, 417-725-3001 or Floyd Carpenter, 417-823-3800. 

Aug. 12-13, Raleigh, NC - The Bead Mercantile Show. North Carolina State Fairgrounds. 423-639-7942, fax 423-638-5676, showinfo@beadmercantile.com, www.beadmercantile.com.

Aug. 12-13, Walnut Creek, CA - Pacific Crystal Guild. Contra Costa Crystal Fair. Civic Dr. at Broadway. 12th, 10-6; 13th, 10-4. Jerry Tomlinson, 415-383-7837, sfxtl@earthlink.net, www.crystalfair.com. 

*Aug. 13, Austin, TX - Rings & Things. Wholesale Bead Show. 1-5 p.m. 800-366-2156, www.rings-things.com.

Aug. 13, University Center, MI - Saginaw Valley Bead Society. Bead Street 2006. Saginaw Valley State University, Ryder Center, 7400 Bay Rd. 10 a.m.-4 p.m. Ruth Spiekerman, 989-755-8352, busyfingersruth@chartermi.net, www.saginawvalleybeadsociety.org. 

*Aug. 15, Little Rock, AR - Rings & Things. Wholesale Bead Show. Noon-4 p.m. 800-366-2156, www.rings-things.com.

*Aug. 16, Memphis, TN - Rings & Things. Wholesale Bead Show. 1-5 p.m. 800-366-2156, www.rings-things.com.

*Aug. 18, Birmingham, AL - Rings & Things. Wholesale Bead Show. Noon-4 p.m. 800-366-2156, www.rings-things.com.

Aug. 18-20, Lake George, CO - Lake George Gem & Mineral Club. Lake George Gem and Mineral Show. 9 a.m.-5 p.m. daily. Richard Parsons, 303-838-8859, tazaminerals@att.net. 

Aug. 18-20, Lebanon, PA - Gem Miner's Jubilee. Lebanon Fairgrounds & Expo, Rte. 72. 18th & 19th, 10-6; 20th, 10-4. 301-565-0487, beadware@erols.com, www.gem-show.com. 

Aug. 18-20, Nashville, TN - Middle Tennessee Gem & Mineral Society. Jewelry, Gem, Mineral, and Fossil Show. Convention begins on the 15th. Tennessee State Fairgrounds, Nolenville Rd. & Smith Ave. 18th & 19th, 9-6; 20th, 10-5. Lewis F. Elrod, 615-893-8270, lfelrod@yahoo.com, www.amfed.org. 

Aug. 18-20, Sacramento, CA - Gem Faire. Scottish Rite Center, 6151 "H" St. 18th, noon-7; 19th, 10-7; 20th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Aug. 18-20, Vero Beach, FL - Lane Enterprise, Inc. Gem, Jewelry, Mineral, and Bead Show. Vero Beach Community Center, 14th Ave. & 23rd St. 18th, 1-6; 19th, 10-5; 20th, 10-5. Anita Lane, 321-723-0742.

*Aug. 19, Nashville, TN - Rings & Things. Wholesale Bead Show. 2-6 p.m. 800-366-2156, www.rings-things.com. 

Aug. 19-20, Baltimore, MD - The Innovative Beads Expo. Best Western Hotel & Conference Center, 5625 O'Donnell St. 10 a.m.-5 p.m. daily. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com, www.innovativebeadsexpo.com. 

Aug. 19-20, Bossier City, LA - ARK-LA-TEX Gem & Mineral Society, Inc. 33rd Annual Show. Bossier Civic Center, 620 Benton Rd. 19th, 10-6; 20th, 10-5. Bill Hart, 318-746-8735. 

Aug. 19-20, Live Oak, TX - Bead Market. Live Oak Civic Center, 8101 Pat Booker Rd. 19th, 10-5; 20th, 10-4. Rebekah Wills, 903-734-3335, www.thebeadmarket.net. 

Aug. 19-20, Nashville, TN - Intergalactic Bead Shows, Inc. Tennessee State Fairgrounds, Banquet Hall, 500 Wedgewood Ave. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

Aug. 19-20, Rice Lake, WI - Northwest Wisconsin Gem & Mineral Society. 10th Annual Rock, Gem, and Mineral Show. Rice Lake Campus. 10 a.m.-5 p.m. daily. Roy Wickman, 715-357-3223 or Niel Sitenga, 715-234-7684.

Aug. 19-20, St. Augustine, FL - The Down the Street Bead Show. Renaissance Resort at World Golf Village, 500 S. Legacy Trail. 19th, 10-6; 20th, 10-5. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com.

Aug. 19-20, St. Louis, MO - Greater St. Louis Association of Earth Science Clubs. 14th Annual Show. St. Charles Convention Center, 1001 Veterans Memorial Pky. 19th, 10-8; 20th, 11-5. Robert Morse, 636-462-4423, rrcode@nothnbut.net.

Aug. 21-24, San Diego, CA - National Association of Jewelry Appraisers. 26th Annual Mid-Year Conference. Town & Country Resort/Convention Center, 500 Hotel Circle North. 718-896-1536, fax 718-997-9057, naja.appraisers@netzero.net, www.najaappraisers.com. 

Aug. 25-27, Chicago, IL - The Whole Bead Show. Holiday Inn Chicago Mart Plaza, 350 N. Orleans St. 25th & 26th, 10-6; 27th, noon-5. 800-292-2577, fax 530-265-2776, info@wholebead.com, www.wholebead.com. 

Aug. 25-27, San Diego, CA - Gem Faire. Scottish Rite Center, 1895 Camino del Rio South. Free shuttle to Sheraton Hotel show. 25th, noon-7; 26th, 10-7; 27th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Aug. 25-27, San Diego, CA - Gem Faire. Sheraton Hotel Mission Valley, 1433 Camino del Rio South. Free shuttle to Scottish Rite Center show. 25th, noon-7; 26th, 10-7; 27th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Aug. 25-27, Sarasota, FL - Frank Cox Productions. 165th Gem, Jewelry, and Bead Show. Municipal Auditorium, 801 N. Tamiami Trail. 10 a.m.-5 p.m. daily. Frank Cox, 941-954-0202, frankcox@comcast.net, www.frankcoxproductions.com.

Aug. 25-27, South Bend, IN - Michiana Gem & Mineral Society. Annual Show and Sale. 4H Fairgrounds, 5177 S. Ironwood Rd. Robert Heinek, 574-654-3673, marheinek@aol.com. 

Aug. 25-27, Tampa, FL - The Down the Street Bead Show. Florida State Fairgrounds, 4800 Hwy. 301 North. 25th, noon-7; 26th, 10-6; 27, 10-5. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com. 

Aug. 26-27, Atlanta, GA - Intergalactic Bead Shows, Inc. Gwinnett Center, 6400 Sugarloaf Pkwy. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

Aug. 26-27, Bessemer, AL - Bead Market. Bessemer Civic Center, 1130 9th Ave. SW. 26th, 10-5; 27th, 10-4. Rebekah Wills, rebekah@thebeadmarket.net, www.thebeadmarket.net. 

Aug. 26-27, Canton, NY - St. Lawrence County Rock & Mineral Club. 40th Annual Show and Swap. Canton Sportsman's Club, Nickerson Rd. 26th, 10-5; 27th, 10-4. Bill, 315-287-4652, wdellie@northnet.org. 

Aug. 26-27, Columbus, OH - Beadstreet USA. Veterans Memorial Bldg., 300 W. Broad St. 26th, 10-6; 27th, 10-5. Strieter Productions Inc., Jane Strieter Smith, 216-521-GEMS, spi@stratos.net. 

Aug. 26-27, Crestone, CO - Crest-Stone Gem & Mineral Holistic Show. White Eagle Lodge, Road "T." 9 a.m.-5 p.m. daily. Sandy Cleveland, 800-707-3707, 719-395-3884, hctrader@chaffee.net. 

Aug. 26-27, Freeport, NY - Village of Freeport. Annual Summer Gem and Mineral Show. Freeport Recreation Center, 130 E. Merrick Rd. 10 a.m.-5 p.m. daily. John Andersen, 516-781-8410. 

Aug. 26-27, Jasper, TX - Pine Country Gem & Mineral Society. 13th Annual Rock and Gem Show. VFW Bldg., FM 2799. 26th, 9-5; 27th, 10-5. John D. Nash, 409-384-3974, nash@jas.net. 

Aug. 26-27, St. Augustine, FL - The Down the Street Bead Show. Renaissance Resort at World Golf Village. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com. 

Aug. 26-27, State College, PA - Nittany Mineralogical Society. Nittany Gem and Mineral Show. Mt. Nittany Middle School, 656 Brandywine Dr. 26th, 10-6; 27th, 11-5. Bernie Pisarchick, 814-265-8887, bernie@lodins.com, www.lodins.com.

Aug. 26-29, San Diego, CA - International Gemological Symposium & Research Pre-Conference. Manchester Grand Hyatt, One Market Place. Pre-Conference: 26th-27th; Symposium, 27th-29th. Gemological Institute of America, 760-603-4000, igs@gia.edu, www.gia.edu.

*Aug. 28-31, Las Vegas, NV - Jewelry Marketplace by JCK at MAGIC. Las Vegas Hilton Hotel. Reed Exhibitions, 800-257-3626 or 203-840-5684, fax 203-840-5830, inquiry@jck.reedexpo.com, www.jckgroup.com. 

Aug. 31-Sept. 3, Baltimore, MD - Palm Beach Show Group. 26th Annual Baltimore Summer Antiques Show. Baltimore Convention Center, One W. Pratt St. 31st, noon-8; 1st-2nd, 11-7; 3rd, 11-6. 561-822-5440, www.baltimoresummerantiques.com.

Sept. 11-17, Denver, CO - Miner's Cooperative Mineral Show. Miner's Cooperative, 480 E. 58th Ave. 11th-16th, 9-7; 17th, 9-6. Jack Crawford, 719-395-2579, jamsrocks@wildblue.net. 

Sept. 13-17, Denver, CO - Colorado Mineral & Fossil Show. Holiday Inn/Denver Central, 4849 Bannock St. 13th-16th, 10-6; 17th, 10-5. Martin Zinn Expositions, fax 505-867-0073, mz0955@aol.com, www.mzexpos.com. 

Sept. 13-17, Denver, CO - Denver Expo 2006. National Western Complex, 4655 Humboldt St. 10 a.m.-7 p.m. daily. TEP Gem Show Inc., 520-883-6447, fax 520-883-0527, TEPGemshow@cs.com. 

Sept. 13-17, Denver, CO - Great American Gem Show. Best Western Central Denver, 200 W. 48th Ave. InterGem, 301-294-1640, fax 301-294-0034, info@intergem.com, www.intergem.com.

Sept. 14-17, Denver, CO - The Bead Renaissance Shows. Ramada Plaza & Convention Center, 10 E. 120th Ave. 14th-16th, 10-6; 17th, 10-5. J & J Promotions L.L.C., 505-894-1293, fax 505-894-4080, info@beadshow.com, www.beadshow.com. 

Sept. 14-17, Denver, CO - International Gem & Jewelry Show. Merchandise Mart/Pavilion Bldg., 451 E. 58th Ave. 14th, noon-8; 15th-16th, 10-7; 17th, 10-5. InterGem, 301-294-1640, fax 301-294-0034, info@intergem.com, www.intergem.com. 

Sept. 15-17, Denver, CO - Colorado Fossil Expo. Merchandise Mart/Plaza Annex, 451 E. 58th Ave. 15th, 9-6; 16th, 10-6; 17th, 10-5. Martin Zinn Expositions, fax 505-867-0073, mz0955@aol.com, www.mzexpos.com. 

Sept. 15-17, Denver, CO - Greater Denver Area Gem & Mineral Council. Merchandise Mart/Expo Hall, 451 E. 58th Ave. 15th, 9-6; 16th, 10-6; 17th, 10-5. Greater Denver Area Gem & Mineral Council, 303-233-2516, info@denvermineralshow.com, www.denvermineralshow.com.

Sept. 1-4, Fort Bragg, CA - Mendocino Gem & Mineral Society. 44th Annual Show. Town Hall, Main & Laurel. 1st-3rd, 10-6; 4th, 10-4. Don McDonell, 707-964-3116. 

Sept. 1-4. Hendersonville, NC - Henderson County Gem & Mineral Society. 25th Annual Gem and Mineral Spectacular/Sale. Whitmire Activity Bldg., Lily Pond Rd. 1st-3rd, 10-6; 4th, 10-5. Richard Jacquot, 828-692-1249. 

Sept. 1-4, Raleigh, NC - Treasures of the Earth. Gem, Mineral, and Jewelry Show. NC State Fairgrounds, Kerr Scott Bldg., 1025 Blue Ridge Blvd. 1st, noon-7; 2nd, 10-6; 3rd, 11-6; 4th, 10-5. Barbara Haney, 804-746-7663, bhaney8081@aol.com. 
Sept. 2-3, Augusta, ME - Kennebec Rocks & Minerals Club. 17th Annual Rockhounders Gem and Mineral Show. National Guard Armory, Western Ave. 2nd, 10-5; 3rd, 10-4. Ron LePage, 207-873-6270, ronlep@midmaine.com, www.kennebec-rockhounds.org. 

Sept. 2-4, Arlington, TX - Arlington Gem & Mineral Club. Art by Nature: 49th Annual Show. 1200 Ballpark Way. 2nd, 10-6; 3rd & 4th, 10-5. Kris Galbraith, 817-784-0375, apkris43@aol.com, www.tses.org. 

Sept. 2-4, Silver City, NM - Grant County Gem & Mineral Society. 23rd Annual Show. Silver City Recreation Center, 1016 N. Silver St. 2nd & 3rd, 10-5; 4th, 10-4. 

Sept. 7-10, Tucson, AZ - A.B.C. Direct. A.B.C. Direct, 355 E. Ft. Lowell Rd. Tomas Smith, 520-696-9490, fax 520-696-0039, info@beadholiday.com, www.beadholiday.com. 

*Sept. 7-10, Tucson, AZ - Gem & Lapidary Wholesalers, Inc. Holiday Inn/Holidome, 4550 S. Palo Verde Rd. 7th-9th, 10-6; 10th, 10-3. Margaret Hopson, 601-879-8832, fax 601-879-3282, margaret@glwshows.net, www.glwshows.com.

*Sept. 7-10, Tucson, AZ - Gem & Lapidary Wholesalers, Inc. Rodeway Inn/Grant Rd., 1365 W. Grant Rd. 7th-9th, 10-6; 10th, 10-3. Donna Lang, 601-879-8832, fax 601-879-3282, donna@glwshows.net, www.glwshows.com. 

Sept. 8-10, Atlanta, GA - Frank Cox Productions. Gem, Jewelry, and Bead Show. Cobb County Civic Center, 548 S. Marietta Pkwy. 8th, 1-5; 9th & 10th, 10-5. Frank Cox, 941-954-0202, frankcox@comcast.net, www.frankcoxproductions.com.

Sept. 8-10, Greenfield, IN - 30th Annual Greater Indianapolis Gem, Mineral, and Fossil Show. Hancock County 4-H Fairgrounds. 8th, 9:30-8; 9th, 9-7; 10th, 10-4. Don Mahoney, 574-892-5264, dlmcnaclu@aol.com. 

Sept. 8-10, Marlborough, MA - Bead Fiesta. Radisson Hotel, 75 Felton St. 508-752-5168, www.beadfiesta.com. 

Sept. 8-10, Marlborough, MA - The Innovative Beads Expo. Embassy Suites Hotel, 123 Boston Post Rd. West. 8th & 9th, 10-5; 10th, 10-4. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com, www.innovativebeadsexpo.com. 

Sept. 8-10, Ontario, CA - Gem Faire. Ontario Convention Center, Exhibit Hall B, 2000 Convention Center Way. 8th, noon-7; 9th, 10-7; 10th, 10-7. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Sept. 8-10, Toledo, OH - Toledo Gem & Rockhound Club. 35th Annual Jewelry, Gem, and Mineral Show. Stranahan Theater Complex, 4645 Heatherdowns Blvd. 8th, 2-9; 9th, 10-6; 10th, 10-5. 419-531-8124, www.toledogemandrockhoundclub.com. 

Sept. 8-10, Tucson, AZ - The Best Bead Show. 1st Annual Show. Tucson Convention Center, Exhibition Hall A, 260 S. Church Ave. 505-883-9295, fax 505-883-0056, crystalmyths@msn.com, www.crystalmyths.com.

Sept. 8-10, Virginia Beach, VA - National Gem & Jewelry Shows. Annual Jewelry, Gems, Minerals, and Fossil Show. Virginia Beach Convention Center, 1000 19th St. 8th, 1-7; 9th, 10-6; 10th, 11-5. Rick Cunha, 410-252-7000. 

Sept. 9, Milwaukee, WI - Twin Cities Bead Bazaar. Zoofari Conference Center, 9715 W. Bluemound Rd. Doris Coghill, 952-492-2493, dcoghill@frontiernet.net, www.beadsbydee.com. 

Sept. 9-10, Bloomington, IL - Intergalactic Bead Shows, Inc. Interstate Center Mini Expo, 2301 W. Market St. 888-729-6904, ibs@beadshows.com, www.beadshows.com.

Sept. 9-10, Cologne, NJ - Cape Atlantic Rockhounds. 39th Annual Show. Cologne Ave., between Rtes. 322 & 30. 856-217-2413.

Sept. 9-10, Fairfield, IA - Sac & Fox Lapidary Club. 11th Annual Gem and Mineral Show. Jefferson County Fairgrounds, U.S. Hwy. 34 West. 9th, 9-6; 10th, 10-5. Bill Rathbun, 641-472-0286, billrath@iowatelecom.net, www.iowatelecom.net/~billrath/show.html. 

Sept. 9-10, Ferndale, CA - Wildcat Gem & Mineral Society. 2nd Annual Gem Fest. 9th, 10-6; 10th, 10-5. 707-943-1575, mnmartin@saber.net. 

Sept. 9-10, Louisville, KY - The Bead Mercantile Show. Holiday Inn Airport S., 2715 Fern Valley Rd. 423-639-7942, fax 423-638-5676, showinfo@beadmercantile.com, www.beadmercantile.com. 

Sept. 9-10, Missoula, MT - Hellgate Mineral Society. 12th Annual Gem, Mineral, and Fossil Show. Ruby's Inn & Convention Center, 4825 N. Reserve. 9th, 10-6; 10th, 10-5. Bob Riggs, 406-543-3667.

Sept. 9-10, New Milford, CT - Danbury Mineralogical Society. 56th Annual Gem, Mineral, and Jewelry Show. New Milford High School, Danbury Rd. Pat Hackett, 860-355-9799, prhackett@charter.net, www.danburymineralogicalsociety.org. 

Sept. 9-10, New York, NY - American Concern for Aristry & Craftsmanship. 21st Annual Autumn Crafts Festival. Lincoln Center for the Performing Arts. Raya Zafrina, acacinfo@gmail.com, www.craftsatlincoln.org. 

Sept. 9-10, North Adams, MA - Northern Berkshire Mineral Club. Annual Gem and Mineral Show. VFW Hall, Rte. 2, base of the Mohawk Trail. 9th, 10-6; 10th, 10-5. Cindy Lee Hancock, 413-664-4115. 

Sept. 9-10, Roseburg, OR - Umqua Gem & Mineral Club. Annual Show. Douglas County Fairgrounds, Exit 123. 9th, 10-6; 10th, 10-4:30. Don Young, 541-672-2936, young1953@msn.com or David Snyder, 541-679-7553. 

Sept. 9-10, Seattle, WA - Seattle Regional Rock & Gem Show. Fisher Pavilion, Seattle Center. 9th, 10-6; 10th, 10-5. Susan Gardner, 425-483-2295, sgardner3@mindspring.com, www.rockandgemshow.com.

Sept. 9-11, Grapevine, TX - MIDAS Texan Fine Jewelry Show. Gaylord Texan Resort & Convention Center, 1501 Gaylord Trail. 972-660-3831, fax 972-647-1800, info@midastexan.com, www.midastexan.com. 

Sept. 10, Grand Rapids, MI - Ayla's Originals. Ayla's Wonderful World of Beads Show. Crowne Plaza, 5780 28th St. SE. 10 a.m.-5 p.m. 877-328-AYLA, info@aylasoriginals.com, www.awwbshow.com. 

*Sept. 10, Minneapolis, MN - Rings & Things. Wholesale Bead Show. Hilton Minneapolis/St. Paul Airport, Minneapolis Valley Ballroom, 3800 American Blvd. East. Noon-5 p.m. 800-366-2156, www.rings-things.com. 

*Sept. 10-13, Nashville, TN - 20th Annual Santa Fe Symposium. Doubletree Hotel. 800-952-6222 or 505-839-3249, www.santafesymposium.org. 

*Sept. 12, Green Bay, WI - Rings & Things. Wholesale Bead Show. Howard Johnson, Sturgeon Bay, Sister Bay, and Green Bay Rooms, 2580 S. Ashland Ave. Noon-4 p.m. 800-366-2156, www.rings-things.com. 

*Sept. 13, Milwaukee, WI - Rings & Things. Wholesale Bead Show. Clarion Hotel Airport Ballroom, 5311 S. Howell Ave. 1-5 p.m. 800-366-2156, www.rings-things.com.

*Sept. 14, Skokie, IL - Rings & Things. Wholesale Bead Show. Holiday Inn North Shore, 5300 W. Touhy Ave. 1-5 p.m. 800-366-2156, www.rings-things.com. 

Sept. 15-17, Coos Bay, OR - Far West's Lapidary Club. South Coast Rock and Gem Fest 2006: Tailgater Sale. 4th Street Parking Lot, across from Outdoor-In Family Restaurant, 305 S. 4th St. 15th-16th, 10-6; 17th, 10-5. Carolyn DeMetz, 541-267-5008. 

Sept. 15-17, Holland, MI - Tulip City Gem & Mineral Club. 37th Annual Show. Holland Civic Center, 8th St. & Pine Ave. 15th, 2-9; 16th, 9-9; 17th, 11-5. Dave Abbring, 616-443-0688 or Julia Sherwood, bobandjulia@accn.org.

Sept. 15-17, Lincoln, MO - Mozarkite Society of Lincoln, Inc. 46th Annual Show. Lincoln City Park. 15th-16th, 9-6; 17th, 9-3. Linville Harms, 660-827-4143. 

Sept. 15-17, Nashville, TN - Clasp: A Convergence of Jewelers. Educational Conference. DoubleTree Hotel, 315 4th Ave. North. 800-396-9896 ext. 13247, www.claspconvergence.com. 

Sept. 15-17, Ocean City , MD - Treasures of the Earth. Gem, Mineral, and Jewelry Show. Roland E. Powell Convention Center , 4001 Coastal Hwy. 15th, noon-7; 16th, 10-6; 17th, 11-5. Barbara Haney, 804-746-7663, bhaney8081@aol.com. 

Sept. 15-17, Tarrytown, NY - Artrider. Arts Festival at Lyndhurst, 635 S. Broadway. Fern Amster, 800-649-0279, crafts@artrider.com, www.artrider.com. 

*Sept. 16, Grand Rapids, MI - Rings & Things. Wholesale Bead Show. Grand Inn & Conference Center, Stars Room, 3221 Plainfield Ave., NE. Noon-4 p.m. 800-366-2156, www.rings-things.com.

Sept. 16, Two Harbors, MN - Agate City Rock Shop. Agate City Rock Show. 721 7th Ave. (Hwy. 61 at 8th St.). 9 a.m.-5 p.m. Bob Lynch, 218-834-2304, fax 218-834-5084, agatecity@lakenet.com. 

Sept. 16-17, Birmingham, MI - Art in the Park. 32nd Art Event. Shain Park, one block south of Maple, west of Woodward. 16th, 10-6; 17th, 10-5. Heidi Rehak Lovy, 248-456-8158 ext. 211, hrehaklovy@commongroundsanctuary.org, www.commongroundsanctuary.org. 

Sept. 16-17, Castle Rock, WA - Southern Washington Mineralogical Society. Annual Show. Castle Rock Fairgrounds, Cowlitz River & “A” St. 16th, 10-6; 17th, 10-4. Diann Thurston, 503-728-4274. 

Sept. 16-17, Clarksville, IN - Falls of the Ohio State Park. 12th Annual Fall Fossil Festival. Alan Goldstein, 812-280-9970 ext. 403, agoldstein@dnr.in.gov, www.fallsoftheohio.org/fossil_festival.shtml. 

Sept. 16-17, Harrisburg, PA - Central Pennsylvania Rock & Mineral Club. 41st Annual Gem, Mineral, and Jewelry Show. Central Dauphin Middle School, Locust Lane & S. Houcks Rd. Ted Keck, 717-474-0112, www.rockandmineral.org. 

Sept. 16-17, Jackson, CA - Fossils For Fun Society. 6th Annual Tailgate Gemboree. Kennedy Gold Mine, Kennedy Mine Rd. & Hwy. 49. 9 a.m.-5 p.m. daily. Dan Brown, 209-296-6466, fossilsforfun@hotmail.com, www.geocities.com/fossilsforfunsociety/index.html. 

Sept. 16-17, New York, NY - American Concern for Aristry & Craftsmanship. 21st Annual Autumn Crafts Festival. Lincoln Center for the Performing Arts. Raya Zafrina, acacinfo@gmail.com, www.craftsatlincoln.org. 

Sept. 16-17, Newark, DE - The Innovative Beads Expo. Delaware Tech & Community College, 400 Stanton-Christiana Rd. 10 a.m.-5 p.m. daily. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com, www.innovativebeadsexpo.com. 

Sept. 16-17, Redwood City, CA - Sequoia Gem & Mineral Society. Community Activities Bldg., 1400 Roosevelt Ave. 10 a.m.-5 p.m. daily. Carol Corden, 650-248-7155, ccorden@earthlink.net. 

Sept. 16-17, Tallmadge, OH - Intergalactic Bead Shows, Inc. Summit County Fairgrounds, Arena Complex, 229 E. Howe Rd. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

Sept. 16-17, Walla Walla, WA - Marcus Whitman Gem & Mineral Society. 37th Annual Gem and Mineral Show. Walla Walla County Fairgrounds, 9th St. & Orchard. 16th, 10-6; 17th, 10-5. Jack Edwards, 509-529-3673, edwardsj@wwics.com. 

*Sept. 17, Novi, MI - Rings & Things. Wholesale Bead Show. Doubletree Hotel, 27000 Sheraton Dr. 1-5 p.m. 800-366-2156, www.rings-things.com
*Sept. 19, Cleveland, OH - Rings & Things. Wholesale Bead Show. Holiday Inn Independence, 6001 Rockside Rd. Noon-4 p.m. 800-366-2156, www.rings-things.com.

*Sept. 21, Rochester, NY - Rings & Things. Wholesale Bead Show. Holiday Inn/Rochester Airport, Ballrooms 1, 2, 3, and 4. 2-7 p.m. 800-366-2156, www.rings-things.com.
Sept. 21-24, McDermitt, NV - Community of McDermitt. 3rd Annual McDermitt Rock and Gem Show. Rockhound Rendezvous, Diamond A Motel (in the parking lot out front). Hwy. 95. Illyssa I. Fogel, 775-532-8551, fax 775-532-8552, rocks@diamondamotel.com. 
Sept. 22-24, Allentown, PA - The Innovative Beads Expo. Allentown Fairgrounds, Agri-Hall, 302 N. 17th St. 22nd, 10-6; 23rd, 10-5; 24th, 11-5. Renu Sawhney, 845-352-9735, info@innovativebeadsexpo.com, www.innovativebeadsexpo.com. 

Sept. 22-24, Atlanta/Norcross, GA - The Down the Street Bead Show. Held in conjunction with the Pride of Dixie Antique Show. North Atlantic Trade Center, 100 Jeurgen Court. 22nd, noon-7; 23rd, 10-6; 24th, 10-5. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com. 
Sept. 22-24, Berea, OH - GemStreet USA. Gem, Mineral, Jewelry, Fossil, and Bead Show. Cuyahoga County Fairgrounds, 164 Eastland Rd. 22nd, 11-7; 23rd, 10-6; 24th, 11-5. Strieter Productions, Inc., Jane Strieter Smith, 216-521-GEMS, spi@stratos.net. 
Sept. 22-24, Humble, TX - Houston Gem & Mineral Society. 53rd Annual Gem, Jewelry, Mineral, and Fossil Show. Humble Civic Center. Sigrid Stewart, 281-239-0377, www.hgms.org. 

Sept. 22-24, Providence, RI - The Whole Bead Show. Holiday Inn Downtown, Rosemore & LaSalle Ballrooms, 21 Atwells Ave. 22nd & 23rd, 10-6; 24th, noon-5. 800-292-2577, fax 530-265-2776, info@wholebead.com, www.wholebead.com. 

Sept. 22-24, San Bernardino, CA - Orange Belt Mineralogical Society. Rock, Gem, and Jewelry Tailgate. Western Regional Little League Center, 6707 Little League Dr. 9 a.m.-6 p.m. daily. Armando Silva, 909-884-7900, obmsworkshop@yahoo.com, www.geocities.com/obmsworkshop. 

Sept. 22-24, San Rafael, CA - Gem Faire. Marin Center, Exhibit Hall, 10 Avenue of the Flags. 22nd, noon-7; 23rd, 10-7; 24th, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Sept. 22-Oct. 15, Estes Park, CO - Art Center of Estes Park. 10th Annual Lines into Shapes Fine Art Exhibition/Sale. 517 Big Thompson Ave. 9 a.m.-5 p.m. daily. Audie Yenter, 970-586-0543, aujiyen@yahoo.com, www.artcenterofestes.com. 

*Sept. 23, Boston, MA - Rings & Things. Wholesale Bead Show. Holiday Inn, Grand Ballroom, 15 Middlesex Canal Park Rd. Noon-4 p.m. 800-366-2156, www.rings-things.com. 

Sept. 23, Fresno, CA - Central California Bead Society. Annual Bead and Jewelry Show. Ramada Inn, Shaw Ave. & Freeway 41. 9 a.m.-5 p.m. Rhonda, 559-276-2336, ccbeadsociety@yahoo.com.

Sept. 23-24, Franklin, NJ - Franklin Mineral Museum. 50th Annual Franklin-Sterling Hill Mineral, Gem, and Jewelry Show. Franklin School, Washington Ave. Lee Lowell, 973-827-6671, fmm1954@earthlink.net.

Sept. 23-24, Hartland, MI - Livingston Gem & Mineral Society. 33rd Annual Gem, Mineral, and Jewelry Show. Hartland Community Support Center, M-59. 23rd, 10-6; 24th, 10-4. David Riggs, 810-632-7146 or Sharon Krautheim, 517-545-8339.

Sept. 23-24, Hiddenite, NC - Western Piedmont Mineral & Gem Society. Hiddenite Mineral and Gem Show. Rock Swap Only on the 25th, noon-3 p.m. Educational Complex, Sulpher Springs Rd. 23rd, 9-6; 24th, noon-6. Roger Grinnell, 828-675-9281.
Sept. 23-24, Joplin, MO - Tri-State Gem & Mineral Society. Rock-A-Thon: 8th Annual Gem and Mineral Expo. Joplin Museum Complex, 504 Schifferdecker Ave. 23rd, 10-6; 24th, 10-5. Chris Wiseman, 417-623-1180, joplinmuseum@sbcglobal.net. 

Sept. 23-24, Monterey, CA - Carmel Valley Gem & Mineral Society. 47th Annual Gem and Mineral Show. Monterey Fairgrounds, 2004 Fairgrounds Rd. 23rd, 10-6; 24th, 10-5. Sky Paxton, 831-755-7741, sky@familystones.net or Janis Rovetti, 831-657-1933, fjrovetti@sbcglobal.net, www.cvgms.org. 

Sept. 23-24, Morgantown, WV - WV Geological & Economic Survey and Sunset Fossils & Minerals. 15th Annual Gem, Mineral, and Fossil Show. Mont Chateau Rd. 23rd, 10-6; 24th, 11-5. 304-594-2331 or 304-594-1036. 

Sept. 23-24, Richardson, TX - Bead Market. Richardson Convention Centre, 411 W. Arapho. 23rd, 10-5; 24th, 10-4. Rebekah Wills, 903-734-3335, www.thebeadmarket.net. 

Sept. 23-24, San Diego, CA - San Diego Lapidary Society. Annual Gem Show. Bernardo Winery, 13330 Paseo Del Verano Norte. 10 a.m.-4 p.m. daily. Kim Hutsell, 619-3914, info@sandiegolapidarysociety.org, www.sandiegolapidarysociety.org. 

Sept. 23-24, Smyrna, TN - The Bead Mercantile Show. Tennessee Expo & Banquet Center, 1412 Hazelwood Dr. 423-639-7942, fax 423-638-5676, showinfo@beadmercantile.com, www.beadmercantile.com.

Sept. 23-24, Wailea, Maui, HI - Ayla's Originals. Wonderful World of Beads Show. Four Seasons Resort, 3900 Wailea Alanui. 10 a.m.-5 p.m. 877-328-AYLA, info@aylasoriginals.com, www.awwbshow.com. 

Sept. 23-24, Waukesha, WI - Intergalactic World Bead Day. Waukesha County Expo Center, South and East Halls, 1000 Northview Rd. 888-729-6904, ibs@beadshows.com, www.beadshows.com.

*Sept. 23-25, Kissimmee, FL - Golden Triangle Group of Shows. Gem, Jewelry, and Bead Show. Osceola Heritage Park Exhibition Hall. Bob Siddiqui, 770-410-9771, fax 770-410-9767, info@gtshows.com, www.gtshows.com. 

*Sept. 24, Meriden, CT - Rings & Things. Wholesale Bead Show. Four Points by Sheraton-Meriden, 275 Research Pkwy. 1-5 p.m. 800-366-2156, www.rings-things.com.

*Sept. 25, East Hanover, NJ - Rings & Things. Wholesale Bead Show. Ramada Inn & Conference Center Ballroom, 130 Rte. 10 West. 1-5 p.m. 800-366-2156, www.rings-things.com. 

*Sept. 26, Philadelphia, PA - Rings & Things. Wholesale Bead Show. Ramada Inn Airport, 76 Industrial Hwy. 2-6 p.m. 800-366-2156, www.rings-things.com.

*Sept. 27-28, Providence, RI - Manufacturing Jewelers & Suppliers of America. Trade Show for Jewelry Making. Rhode Island Convention Center. 10 a.m.-6 p.m. daily. Bruce Coltin, 800-444-6572 ext. 3023, bruce@mjsainc.com, www.mjsainc.com. 

*Sept. 28, Pittsburgh, PA - Rings & Things. Wholesale Bead Show. Holiday Inn, Greentree Pittsburgh Central, 401 Holiday Dr. Noon-4 p.m. 800-366-2156, www.rings-things.com.

*Sept. 29, Columbus, OH - Rings & Things. Wholesale Bead Show. Courtyard by Marriott Ballroom, 2350 Westbelt Dr. 2-6 p.m. 800-366-2156, www.rings-things.com.

Sept. 29-Oct. 1, Indianapolis, IN - Treasures of the Earth Gem & Jewelry Shows. 8th Annual Fall Show. Indiana State Fairgrounds, Northwest Pavilion, 1202 E. 38th St. 29th-30th, 10-6; 1st, 11-5. Rose and Van Wimmer, 540-384-6047, van@toteshows.com, www.toteshows.com. 

Sept. 29-Oct. 1, Portland, OR - Portland Regional Gem and Mineral 26th Annual Show. Cascade of Gems. Portland Metro Exposition Center, 2060 N. Marine Dr., Bldg. D-1. 29th & 30th, 10-6; 1st, 10-5. Kirby Harris, 360-574-7195, twofilm@yahoo.com or Steve Nelson, 503-397-5284, www.portlandregionalgemandmineral.org. 

Sept. 29-Oct. 1, Roslyn Harbor, NY - American Concern for Aristry & Craftsmanship. 10th Annual Craft As Art Festival. Nassau County Museum of Art. Raya Zafrina, acacinfo@gmail.com, www.craftsatlincoln.org. 

Sept. 29-Oct. 1, Salt Lake City, UT - Gem Faire. South Towne Exposition Center, 9575 S. State St. 29th, noon-7; 30th, 10-7; 1st, 10-5. 503-252-8300, info@gemfaire.com, www.gemfaire.com. 

Sept. 29-Oct. 1, Savannah, GA - The Down the Street Bead Show. Savannah College of Arts & Design. 29th, noon-7; 30th, 10-6; 1st, 10-5. 866-667-3232, info@downthestreetbeadshow.com, www.thedownthestreetbeadshow.com. 

Sept. 29-Oct. 1, Sequim, WA - Clallam County Gem & Mineral Society. Earth’s Treasures Show. Guy Cole Convention Center, Carrie Blake Park, 202 N. Blake Rd. Foster Thompson, 360-681-7981 or Wanda Power, 360-681-2323.

*Sept. 30, Cincinnati, OH - Rings & Things. Wholesale Bead Show. Holiday Inn, 3855 Hauck Rd. 1-5 p.m. 800-366-2156, www.rings-things.com.

Sept. 30-Oct. 1, Charleston, SC - Intergalactic Bead Shows, Inc. Charleston Convention Center, Hall A-1, 5000 Coliseum Dr. 10 a.m.-5 p.m. daily. 888-729-6904, ibs@beadshows.com, www.beadshows.com. 

Sept. 30-Oct. 1, Farmers Branch, TX - Fall Festival of Gems. 3939 Valleyview Lane. 30th, 10-6; 1st, 10-5. Don Shurtz, 972-509-2821, don.shurtz@gmail.com, www.pogmc.org. 

Sept. 30-Oct. 1, Lexington, KY - Rockhounds of Central Kentucky. 16th Annual Show. National Guard Armory, Airport Rd. 30th, 10-6; 1st, noon-5. Bekki Miracle, 502-868-0258. 

Sept. 30-Oct. 1, Lockeford, CA - Vino Piazza. Treasures in the Cellar. 12470 Locke Rd. 10 a.m.-6 p.m. daily. Kayrn Litchfield, 209-727-9770, karyn@vinopiazza.com, www.vinopiazza.com.

Sept. 30-Oct. 1, Springfield, IL - Gem, Mineral, and Fossil Show. Illinois State Fairgrounds, Illinois Bldg., 9th St. & Sangamon Ave. 30th, 10-6; 1st, 10-5. John Washburn, 217-498-7713, jrwashburn2@msn.com.
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Cambodia
Cambodia has two main stone-producing regions. Pailin province, in the west of the country bordering Thailand's Chanthaburi province, has seen a steep decline in the production of sapphires, but many of the smaller mines are still producing.
The second mining region is in Ratanakiri province, in the northeast of the country bordering Vietnam. Blue zircon has been coming out of the province for years, and the amount is increasing as the stone's demand increases. The mines in Ratanakiri also produce small amounts of amethyst, peridot, and black opal.
China
China is a big and geologically diverse country that produces a wealth of minerals, but the nature of operations there makes it difficult to pinpoint where gemstone mining is taking place. Globally, most gem mining is done by small companies or individuals, but in China everything is controlled from the top, so small operators are stifled and there is little exploration.
Yunnan Province bordering Myanmar to the west and Laos to the south produces some emerald, but so far in small amounts and not as good as Colombian material. Emerald also comes from the Taxkorgan deposit in Xinjiang Province in the west of the country.
The Hunan region produces peridot, and peridot is coming out of other parts of China, too, but no one can pinpoint the precise locations. The quality is not that of Myanmar or Pakistan, but the flood of material has dominated the lower end of the peridot market for the past decade, although supply appears to be slowing.
In Shandong, sapphire can be found in large sizes, but most of the material is so dark that it is almost black. Some dark blue sapphire is also coming from Hainan Island in the South China Sea.
Turquoise is produced in Yunxian, Zhushan, and Hubei Provinces.
India
Although India is known mainly as a gem-cutting center, gemstone deposits are located in several states. The government restricts mining, however. In addition, some mines along the coastline collapsed in the tsunami of December 2004, though several have reopened.
The state of Orissa is considered one of the major sources of gemstones in India, producing a variety of gemstones, including ruby, sapphire, aquamarine, heliodor, garnet, cat's-eye chrysoberyl, topaz, zircon, iolite, and tourmaline. Most of these gemstones range in quality, though the garnet is exceptionally flawless.
Several gemstones are mined in the state of Rajasthan, including amethyst, aquamarine, emerald, feldspar, fluorite, and garnet. Some deposits have produced good-quality stones in the past few years, especially fluorite from the Dungarpur area.
The state of Andhra Pradesh is also becoming well known for its gem deposits. Good-quality stones of alexandrite, garnet, ruby, and tourmaline, for example, have been found here.
Alexandrite has also been found in Araku, Narsipattanm, and Vishakhapatnam, but most of the gemstones lack the dramatic color change of Russian alexandrite.
Laos
There arc only two known gem mines in land-locked Laos, and they are adjacent on the same deposit in the west of the country – Ban Huay Xai, in Bokeo Province, which borders both Thailand and Myanmar. One mine is run by French interests and the other by Australian interests. Government corruption makes working in Laos difficult, however, and the mines are now producing only a small quantity of blue sapphire, mostly commercial quality.
Myanmar
In recent years, it has become even more difficult to get a read on the mine situation in Myanmar (formerly Burma), because the country has become so closed. But dealers in Thailand estimate that as much as 80 percent of the global supply of rubies still comes from the politically isolated country.
There are many individual mines in the sprawling Mogok region, northeast of Mandalay in the central part of Myanmar. The area is most famous for its ruby and produces most of the country's peridot, but many other stones also come from there, including sapphire, spinel, moonstone, and tourmaline.
Mong Hsu, in the eastern central part of the country, is Myanmar's second-largest mining area. It produces mostly ruby and sapphire of lesser quality than Mogok's, although the quantity is far greater.
North of Mogok, in Kachin state, the Namya stone tract continues to produce pink sapphire and red spinel. The quantities are far smaller than those of Mogok, but the quality is said to be exceptional.
Production has fallen as much as 10 percent over the past few years, dealers estimate. Getting exact numbers is difficult because so many of the gems are smuggled.
Myitkyina, the northern region of Myanmar bordering China, remains the only place in the country where jadeite is mined. The area's supply continues to meet the growing demand for jadeite. Nephrite jade is also mined there in large quantities, but jadeite remains the favored.
Sri Lanka
Although most of the mining areas in Sri Lanka were not directly affected by the tsunami of December 2004, the resulting destruction and death contributed to a rise in the overall costs of labor, energy, and land.
Sri Lanka continues to produce sapphire in a variety of colors, including blue, pink, purple, and yellow, but not in large quantities. Pink sapphire, in particular, is currently in very short supply. Some unusual colors have also come out of the mines, including mauve and fuchsia.
Several relatively new, productive mines are Kantale, Horana, Mihintalaya, Ragala, and Bogawantalawa. The Elahera district continues to be known for sapphire, spinel, zircon, garnet, and iolite.
High-quality material has been difficult to find in the Ratnapura district, where mining has taken place for thousands of years. Production is limited, as many of the mines are becoming depleted. But the district continues to supply the market with a variety of gemstones, such as sapphire, spinel, ruby, hessonite garnet, beryl, alexandrite, and sheelite.
A primary deposit of aquamarine, of large quantity and good color, was recently discovered in the Balangoda region of Ratnapura. Other recent discoveries include topaz in Akurella and quartzite in the Opannayaka region of Ratnapura, but there is no sign yet on whether any of these deposits will impact the market.

Thailand
Thailand has a long history of mining, and it remains a center for cutting and heat treating.
But there is little rough currently coming out of Thai soil.
Kanchanaburi Province, bordering Myanmar, continues to produce blue and, to a lesser degree, yellow sapphire. But the stones are getting smaller and harder to find by the year. Where once more than 50 miners worked the area, there were only three in late 2005. The blue sapphire is considered good commercial quality and sometimes slightly better, including some stones of five carats and larger.
Chanthaburi province, bordering Cambodia on Thailand's eastern border, was once Thailand's other major gem mining region, but now has only one mine — Bang Kacha (sometimes spelled Bangkraja). It continues to produce blue, green, yellow, and star sapphire, but the amount that comes out of the province is small, although still more than Kanchanaburi.
Many dealers speculate that big sapphire deposits remain undiscovered in Chanthaburi province, but they are in the military buffer zone along the border with Cambodia. With stability in Cambodia continuing, some of those areas could open for exploration.
Vietnam
Vietnam is producing small amounts in several places, but no areas are producing large quantities of good stones.
The best gemstones are coming from the Luk Yen area in Yen Bai province northwest of Hanoi, along the Red River about halfway to the border with China. The mines there, bunched into one small valley parallel to the Red River, produce pinkish-red ruby of commercial grade and sometimes a little better. Some star ruby is found there, too.
A smaller amount of blue and green sapphire and spinel is also coming from the mines there, as well as aquamarine and topaz.
Mines around Quy Chau northwest of Vinh in Nghe An province are producing ruby, sapphire, aquamarine, and chrysoberyl. But again, the quantities are minimal and not high quality.
In the southern half of the country, in the central highland provinces of Dac Lac and Lam Dong, there are even smaller amounts of yellow and blue (some say it is almost greenish) sapphire. Although the amount of stones is negligible, it has the potential to expand. Lam Dong province also produces topaz crystals, and there are small amounts of amethyst, aquamarine, peridot, and tourmaline.
Jade is found in the northwest of the country in Son La Province. It is used for carvings sold in tourist centers, but is not considered to be gem quality.
AFRICA

Congo
Ongoing war in the Democratic Republic of Congo (DRC) has made gem production sporadic, and the precise source of the gemstones coming out is difficult to determine.
One source of fine gem tourmaline is the area around Walikale, on the eastern end of the country near the Rwandan border. After DRC troops drove Rwandan troops out of the area during a conflict in 2002, gems began to flow out. Dealers estimate that as of late 2004, approximately 20 to 30 kilograms of fine blue to green tourmaline were coming out of the country, although not necessarily all from the area around Walikale. Most of the material is green, although some is blue-green, yellow-green, or bright pink. The rough will cut into stones of up to three to five carats.
The country is also said to be a source of limited quantities of very fine red andesine, a type of feldspar, but no specifics were available on locality or production.
Ethiopia
Known primarily for its brown opal – which occurs in nodules, sometimes with play of color — Ethiopia is now also producing white opal, crystal opal, contra luz opal, and many other variations. Production remains limited.
Kenya
Kenya has long been known as a source of ruby, and a recent find near the town of Baringo in Kenya's Rift Valley has generated some new excitement. The material is properly described as pink corundum, with much of it falling on the "pink sapphire" end of the scale, and some of it rich enough in color to be classified as ruby. A single miner has claimed a significant percentage of the area. The mine officially opened in July and is expected to produce about half a kilogram of corundum per month. The region is also being worked by a variety of independent miners, who are finding ruby sporadically — up to two kilograms a month.
The John Saul Mine, which produces the bulk of Kenya's annual ruby exports, continues to produce steadily. There are some other major ruby mining operations in the area around Tsavo National Park, although they generally produce cabochon-grade material.
Another exciting find, discovered in late 2004, is a color-change garnet that is said to resemble fine alexandrite, going from blue or green in daylight to pink or red in incandescent light. The deposit is located near Taita Taveta, Coast province. Production is not extensive ~ less than a kilogram per month — but promises to be steady.
Prospects are looking up for a signature Kenyan gemstone, tsavorite garnet. At the biggest single producer, the Scorpion Mine, some new pockets have opened up that are pushing production higher than it has been at any time this decade, approximately three to four kilograms a month of mixed-grade material.
Also from the Taita Taveta area is a steady production of golden tourmaline. The color ranges from the highly sought-after bright yellow to a darker yellow-green or yellow-brown. The region tends to produce large stones, typically in the one to six carat range, and sometimes as large as 10 or 20 carats. Average production ranges from three to six kilograms per month.
Kenya also produces amethyst, iolite, aquamarine, and various species of garnet. At press time, there were rumors of a new find of aquamarine, but nothing had been confirmed.
Madagascar
Madagascar's gemstone production boomed in the 1990s and has been sustained in the early years of this decade. The vast mining zone centered around the towns of Ilakaka and Sakaraha in the south central part of the country is still producing in quantity, especially pink and blue sapphire. The area is mined by a combination of artisanal miners -- usually under the control of a single broker who finances the mines — and private investors. In addition to the sapphire, the area produces garnet, alexandrite, aquamarine, morganite, amethyst, and rose quartz.
The ruby deposit at Andilamena, in the northeastern part of the country, yielded a new find in March 2005. The new material is a very rich pink, sometimes edging over the boundary into pink sapphire, and without a lot of inclusions.
Vatomandry, the other major ruby deposit discovered in 2000, is still producing very small rough, Most of this material has a strong purple component that will turn red with heat treatment. The colors from this deposit are gradually improving, but it produces little rough that will cut more than a 1.5-carat stone.
In the north, fancy-color sapphire is still coming out of Diego Suarez. The area is producing more large, blue sapphire in the two- to seven-carat range than before, but tends to have a lot of green.
A pink tourmaline mine just opened near Antsirabe, and while it is not yet producing significant quantities, early reports say the color is deep rubellite pink and the rough will cut clean stones up to three carats.
Another new mine in Vangainrano is producing fine aquamarine and green beryl in sizes from three to 70 carats.
Pezzottaite, a pink beryl that has the distinction of being the newest gemstone to be recognized by the International Mineralogical Association, was discovered near Ambatovita. The initial pocket appears to be mined out, but miners are continuing to work the area and will occasionally find a stone or two.
Malawi
Gemstone mining in Malawi is almost all done on an artisanal basis, used by locals as a way of supplementing their income. One exception to this is the ruby and sapphire mine at Chimwadzulu Hill in the south central part of the country.
Chimwadzulu is the single biggest mine in Malawi and is responsible for the bulk of the country's gemstone exports. Itfs being worked by a private operator, who is currently doing test mapping of the deposit and some mining, amounting to about 4.5 kilograms of facetable material annually. The deposit produces a range of sizes — generally less than two carats, but larger stones have been found. The color of the corundum goes from a light pink-orange (padparadscha) to pink to deep purple, and can be sold unheated. The material is being marketed in the United States by a single supplier as Nyala ruby.
Another active area is Mzimba, in the northern part of the country near the border with Zambia. Mzimbafs main gemstone is aquamarine, but it also produces other types of beryl, as well as garnet, amethyst, and rose quartz.
Mozambique
Although Mozambique undoubtedly has huge gemstone potential -- it lends its name to the infamous Mozambique Belt that gave rise to the gem mines of Kenya and Tanzania – exact production figures are hard to come by.
The major gem-producing areas are in Nampula and Zambezia provinces in the north, which produce aquamarine, tourmaline, amethyst, emerald, morganite, and rose quartz. Official figures for gem production are generally less than 15 kilograms per year for gems of all types; unofficial estimates put the amount in the hundreds of kilograms per year, mostly in aquamarine and tourmaline.
Namibia
Compared to its diamond output, Namibia's colored stone production is relatively small but with some larger mechanized operations. One of the biggest current producers is Erongo, which has a major deposit of demantoid garnet. Mining is active, with limited mechanization, and the deposit produces an estimated two kilograms of gem-quality demantoid garnet per month. The Erongo region is also a source of aquamarine, topaz, and garnet.
Neu Schwaben, in the Karibib area, produced large quantities of high-quality, blue-green tourmaline in the mid-1990s. It is still thought to have vast reserves, but at last report only about 200 local miners were working the deposits, mostly surface alluvial material. Production has been small and sporadic.
Very fine quality orange spessartite garnet has been found in the Hartmann Mountains, near the Kunene River in the north. The mine is still being worked by a single owner, but produces relatively little.
Nigeria
Over the years, Nigeria has intermittently produced some of the world's most impressive gemstones. In recent years, much of the activity has focused on the southern part of the country, in particular, Oyo state. Oyo was the site of the infamous rubellite tourmaline and spessartite garnet finds of the late 1990s, and the Ofiki and Saki areas are still producing pink tourmaline in a range of colors, including deep pink. A copper-bearing tourmaline that closely resembles the neon blue and green tourmalines from Brazil's Paraiba state is still being mined in Idikko and Iganna. Olode produces some spessartite garnet, as well as aquamarine, amethyst, and tourmaline in colors ranging from pink to blue and blue-green. Although mining is active, production currently has little impact on the global market.
Also in the south, neighboring Kwara state produces a variety of tourmaline. The shades most often seen on the market are blue and green, although some sites produce yellow-green, pink, and bicolor tourmaline.
In the central part of the country, the Jos Plateau, which covers parts of Plateau, Kaduna, Bauchi, and Nasarawa states, forms a separate geological belt that has been mined for gemstones for many years.
Kaduna and Bauchi states in the north produce blue sapphire in a number of locations, which is usually found in association with zircon. Kaduna also has deposits of aquamarine, morganite, goshenite, and multiple tourmaline mines, mostly producing pink tourmaline. Bauchi, in addition to sapphire, is a significant source of amethyst and white, blue, and yellow topaz.
Nasarawa state produces pink and green tourmaline, aquamarine, emerald, green beryl, and topaz, while Plateau state has aquamarine, almandine and pyrope garnets, and white topaz.
Somaliland
Geological surveys have found that Somaliland is rich in a wide variety of gemstones. The western part of the country has emerald deposits as well as aquamarine. There have also been finds of ruby, sapphire, orange to yellow opal, and many different types of garnet. Mining and exploration are done on a fairly limited basis, and few of the gems mined make a significant impact on the world market.
South Africa
Though one of the world's best-known sources of diamond, South Africa produces little in the way of colored gemstones. There are known deposits of emerald and amethyst, but the only gemstone material produced in any significant quantity is tiger's eye quartz, for which South Africa is one of the world's major suppliers.
Tanzania
Tanzania is one of Africa's most important sources of colored gemstones, employing well over half a million small-scale miners at deposits that span the length of the country.
The single gem that's historically gotten the most attention is tanzanite, a blue zoisite whose only known source is the deposit at Merelani, near the city of Arusha in northern Tanzania. The deposit is broken into four blocks, labeled A through D. Block A is mostly inactive. Blocks B and D are mined by small-scale miners, and their output has been gradually declining over the years as the mines get deeper and more difficult to work. Block C is being worked by TanzaniteOne Ltd. (formerly African Gem Resources or AFGEM); the company has set up a mechanized operation that produced nearly 115 kilograms of rough in the first half of 2005.
Also in the northern part of the country, the Manyara area alexandrite and emerald deposits are producing very little at the moment, although there is some active iolite mining nearby. The ruby mines near Longido continue to produce steadily.
The Umba region, which produces ruby, sapphire, rhodolite garnet, and tourmaline, is still being actively mined, but is producing less than it has in the past, in part due to the depth of the mines and miners' limited equipment.
Tanzania was the first place that tsavorite garnet was discovered, in an area called Lemshuko, south of Arusha. The area has both hard-rock and alluvial deposits of tsavorite that continue to produce high-quality material, and recently investors have begun setting up mechanized mining operations in the area. A few miles south of the tsavorite area there are also active rhodolite garnet mines.
Moving to the east of Lemshuko, the ruby mines at Losongonoi are more active than ever. Foreign and local investors have started doing some large-scale mining there for the first time.
In central Tanzania, Morogoro has produced some very exciting finds within the past couple of years. The ones that have gotten the most buzz are the pink and red spinels that are found near Mahenge. The Morogoro region is also host to a new deposit of moonstone, which has produced several hundred kilograms of rough so far.
In the south, near the border with Mozambique, are two of Tanzania's biggest gem deposits, Songea and Tunduru. Songea is known primarily for its ruby and sapphire.
Tunduru produces almost everything, including ruby, sapphire, spinel, garnet, alexandrite, and chrysoberyl. These areas are also producing less than before; they are alluvial deposits, and all of the material that can be easily reached has already been recovered.
In the southeastern corner of the country, the tsavorite mines in Mtwara that made a big splash in the market several years back appear to be mined out.
Zambia
Mining is the backbone of Zambia's economy, accounting for about 80 percent of export earnings, and about a quarter of that is due to gemstone mining. The vast majority of that — about 80 percent — is emerald exports. Emerald mining is centered around the Kafubu area in the north, near the border with the Democratic Republic of Congo. While the majority of the miners there are independent, small-scale miners, the bulk of the production is mined by a few large companies with mechanized, open pits. Government estimates put annual production at anywhere from 500 to 1,000 kilograms of emerald per year.

While emerald is the country's biggest gem export in value terms, amethyst is the biggest export by volume, accounting for an estimated 700 tons of material each year. The bulk of the production is centered in the Mapatizya area near the southern border, which has a single large, mechanized operation and a number of small-scale miners.
The Lundazi area, on the eastern border near Malawi, is best known for its aquamarine. The region is also the source of "canary" tourmaline, a bright yellow tourmaline that has found a huge market in Japan. The region produces several hundred kilograms of aquamarine per year, approximately two kilograms of the canary tourmaline, and some spessartite garnet.
The Mkushi region produces a wide variety of tourmaline, from dark pink rubellite to pink and green bicolored stones to green and dark blue. Local dealers report that new deposits are being discovered constantly.
Zimbabwe
The only major mining operation in Zimbabwe at present is the well-known Sandawana emerald mines in the Zvishavane region of southwestern Zimbabwe. The mine is being worked by a private company, which has set up a mechanized operation there. The deposit is known for producing emerald of excellent color but in very small sizes, generally cutting gems of under 4 mm in diameter. The mine produces roughly 15 to 20 kilograms of rough emerald per month.
Zimbabwe also has deposits of aquamarine, chrysoberyl, alexandrite, tourmaline, and yellow, green, and pink beryl.

CENTRAL AND SOUTH AMERICA

Argentina

The Capillitas Mines, located in Catamarca, Argentina, is the only major rhodochrosite deposit that produces banded rhodochrosite, stalactites, and stalagmites, instead of crystals, which are produced at other rhodochrosite mines.

About 9 tons of rhodochrosite is produced each month during the winter season, and 12 tons during each summer month, compared to only 1.5 tons a month prior to the purchase of the mine in 2001. Although material must still be mined mostly by hand because too much blasting can destroy gem materials, the current mine owners have been able to increase manpower, thus boosting production significantly.

Bolivia

Amethyst, citrine, and ametrine are produced at the Anahi Mine, which is located in eastern Bolivia in the province of Santa Cruz. The mine is known for the volume and uniform quality of its gemstones and is the only known deposit of ametrine.

In the year 2005, the mine is expected to produce a total of 11 million cut stones in a variety of grades and sizes. This includes six million carats of amethyst, three million carats of ametrine, and two million carats of citrine. Approximately 60 tons of cabbing rough in mixed colors is also produced annually.

The output at the mine has gone down in the last few years, and dealers are reporting a shortage of better amethyst rough, as well as ametrine. The company that operates the Anahi mine has created policies aimed at increasing profits which limit production in an effort to extend the life of the mine. This includes cutting more material locally and selling better rough material direct to select high-end designers and cutters, thus decreasing the amount of material available to the market.

Brazil

Brazil is one of the most significant gem-producing nations in the world, with numerous varieties of gems mined in almost every state, many in significant quantities. Currently, overall gem production in Brazil is down, due in part to strict environmental protection regulations and a recent, universally applied minimum wage.

One area that has seen development is Brazilian emerald, especially in Minas Gerais. All existing emerald mines continue to produce material, and new deposits are slowly being discovered and developed. The quality of Brazilian emeralds also continues to improve with the depths of the mines, with more and more dealers comparing the best material to that of Colombia.

Emerald is mined somewhat steadily in the states of Tocantins and Goias, but Itabira and neighboring Nova Era in the state of Minas Gerais are the richest emerald-producing areas in Brazil. Itabira's two main emerald mines, Piteiras and Belmont, use advanced mining technology to produce a steady supply of emerald. Belmont reportedly produces about 60 to 80 kilograms of rough per month, with Piteiras at about 12 kilograms per month. Unlike Belmont and Piteiras, the mines at Nova Era are operated by a large number of independent miners with little in the way of technology. Emerald strikes are hit or miss, but reports indicate that Nova Era is producing some very fine emerald rough lately.

Other emerald mines between the cities of Itabira and Nova Era have had successful test production. One such mine is Rocha, a large deposit near the Belmont and Piteiras mines. Production for the coming year is expected to be 70 to 80 kilograms per month, with quality ranging from low to exceptional, priced up to $1,000 or more per gram. Mine owners expect the deposit to continue to produce for some time.

Tourmaline is mined in several areas throughout Minas Gerais, but: current production is down, especially in higher qualities. There haven't been any major new finds In years, and most of the producing sites are either trickling production or closed altogether. Reports have also indicated that some tourmaline being sold in Brazil is actually African material.
Imperial topaz rough from the Ouro Preto area has been scarce; the largest imperial topaz mine in the region, the Cap3o Mine, produces somewhat steadily, but better quality material is being cut locally or sold directly from the mine to overseas buyers.
One bright spot in Minas Gerais is aquamarine. New finds of large, fine aquamarine crystals continue to develop, while sites around Minas Gerais, as well as the states of Bahia and Espirito Santo, continue to produce aquamarine on a regular basis.
Minas Gerais has been a known source for alexandrite, particularly in the Nova Era region, but production has been limited in recent months. Many varieties of quartz are also abundant in Minas Gerais, including amethyst, citrine, rose quartz, Lemurian quartz, Diamontina lasers, and green-gold quartz.
North of Minas Gerais, the state of Bahia is a major producer of good quality amethyst and citrine. Although Bahia is a significant source for emerald, production is currently low and mostly low grade.
Opal production in the state of Piaui is slowly recovering after interference from the Brazilian environmental protection agency, but most of the opal is exported to Australia direct from the mines and little is seen on the Brazilian market.
The famous Paraiba tourmaline mines — located in Parelhas in the state of Rio Grande do Norte and in Sao Jose da Batalha in the state of Parafba ~ are known for producing the finest examples of tourmaline, including the electric blue colors unique to this deposit. Production of Paraiba tourmaline has remained extremely slow over the past few years, and the mines continue to produce very little — if any -- new material.
Also located just outside of Parelhas, the Santa Barbara iolite deposit is currently producing about 50 kilograms of iolite rough per month in very good quality, including some cats-eyes and stars. The clean material varies in size from approximately one gram to as large as 50 grams, but the bulk of the rough is in the small and medium sizes.
Aquamarine is also mined in this area – in Paraiba and Rio Grande do Norte – where current production includes nice, clean faceting rough, although it is dark and sizes are small.
The state of Para" is known for its amethyst, particularly the Maraba deposit. Some fairly new sources of topaz are also coming out of the area, in the Amazon basin, in a limited but ongoing supply. One dealer predicts, however, that this area may run into problems with the Brazilian environmental agency in the future.
Topaz is mined in the state of Rondonia, but supply has dwindled in recent months, especially stones in larger sizes. Low production is attributed to lack of equipment at the mines, which have gotten deeper after decades of surface mining. Rondonia also produces limited amounts of fire opal and amber.
Rio Grande do Sul – the southernmost state of Brazil – is a primary source of agate; the material is some of the finest quality in the world and is available in large quantities. The state is also a major source for amethyst; it is known to produce fire opal in varying shades from yellow to red, often in large sizes, but there is no information about current production.

Chile
Lapis lazuli is produced in the Andes Mountains in the Ovalle area of Chile, at an altitude of 12,000 feet. Lapis mined from Chile generally has a strong whitish or gray color, thus diminishing its value. Production appears to be steady, although due to its quality, the material doesn't impact the market for high quality gemstones.
Colombia
Colombia has historically been the world's most important source for gem-quality emeralds. Its legendary emerald mines -- Muzo, Coscuez,-and Chivor -- have been known to produce emerald off and on since the 1500s. Supply has been gradually decreasing in quantity and quality due to the depth of the mines and Colombia's unstable political and social conditions.
Colombian emerald production has changed slightly in the last few years, as investors and miners have moved to the newer mines of the La Pita deposit. Emerald production is growing compared to five years ago, but it is still far from the production of the 1990s, when 5 to 6 million carats were extracted each year.
The Muzo, Coscuez, and Chivor mines are still active, but the investment and mining operations there have been reduced over the years. It is estimated that 60 percent of the current production is from La Pita, 20 percent from Coscuez, 10 percent from Muzo, and another 10 percent from Chivor. Coscuez produces mostly commercial material, as does La Pita, although there is a little bit of fine, clean production there. Muzo is still producing some top quality stones, and Chivor emerald is a mix of fine and commercial.
Dominican Republic
In the Dominican Republic, amber is mined north of the city of Santiago and in an area northeast of Santo Domingo. Several active, above-ground mines in the mountains near Santiago currently produce highly sought-after material, although they are producing less and less material each year. Current estimated production is about 50 to 100 kilograms per week, which includes the "marifinga" (small, barren amber pieces). This is a decline of at least 70 percent over the past 25 years.
About five kilograms of blue amber is being produced in the Santiago area each month, but only about a half kilogram is high-quality material. Red, yellow, and darker-colored amber is also found at the mines near Santiago, as well as nice insect-included material and good fossil specimens. Amber is still produced at the mines near Santo Domingo, but the material is of inferior quality, being softer and more brittle than northern Dominican amber.
Larimar, a rare gemstone unique to the Dominican Republic, is mined in a volcanic mountain range in the southwestern region of the country. Most material is retrieved through open pit mining, although the Dominican government is making efforts to modernize the mining system.
Guatemala
Jadeite is found in the remote Motagua Valley near Antigua, Guatemala. There is no organized mining or quarrying at this site; it is all artisanal mining. The number of people working to bring jadeite out is very small, and so is production. Most of the material being produced is of commercial jewelry quality and is consumed by local factories for use by jewelry artisans in Antigua.
Although production is limited, over the last four to five years, the quality of jadeite sold in the local shops has been significantly upgraded. The best Guatemalan material is not as fine as fine Burmese jadeite, but there are Motagua jadeites that have unique color, the most sought-after being the blue and blue-green.
Honduras
Opal is found in Erandique in the department of Lempira, near the Salvadoran boarder in southwestern Honduras. The area produces rare black seam opal (boulder opal), as well as andesite opal, crystal opal, and nodule opal. Although there is reportedly a significant supply in the mines, very little opal is being mined due to the government of Honduras' strict regulations regarding the mining and exporting of gemstones. One company currently has a mining concession there; it is working three mines in the Erandique area and plans a large-scale operation in January 2006, which could be the first large, legal mining operation for Honduran opal.
Opal has also been produced at mines near the town of Gracias, about 25 miles north of Erandique, but there is little to no current production.
Peru
Commercial production of blue and green opal is mined near Acari in the province of Arequipa in southern Peru. Pink opal is produced in several mines in the province of lea, as well as a small amount of blue opal.
Currently, production of blue opal is down and pink is up. An estimated 10 tons of pink opal is produced per year, compared to only 4 tons of blue opal. Only 10 percent or less of this blue opal is suitable for jewelry; the material is known to dry out and lose its clarity. The pink opal in general is of better quality, but is in less demand than the blue.
Peruvian blue opal production has decreased by more than half in the past 10 years due to limitations of the deposit; mining of large quantities is sporadic at best.
Uruguay
Between 20 to 30 mines in Uruguay currently produce agate and/or amethyst. These deposits are located in the department of Artigas, about 375 miles north of Montevideo. A percentage of amethyst from this area is also heated to produce citrine.
Dealers in Uruguayan amethyst say that supply at the mines has held steady over the past few years. Artigas is not a high-producing area compared to other amethyst mines like those in Bolivia and Brazil, but demand is high for Uruguayan amethyst, which is famous internationally for its distinctive deep violet color.

NORTH AMERICA
Canada
Canada's primary gem export is nephrite jade, found in the Dease Lake area of northern British Columbia. An estimated 200 tons are exported each year, mostly to Asia.
The country's other major gem exports are ammonite and labradorite, which was originally discovered in the province of Labrador. Canada remains a major source of labradorite, especially in fine qualities, although precise figures aren't available. Ammonite is retrieved from the Milk River in Alberta, and remains relatively rare.
Other gem deposits have been discovered throughout the country. Commercial interests are mining sapphire and iolite in British Columbia, emerald and blue beryl in the Yukon, and sapphire on Baffin Island; currently all are in the exploration stage. Fee-dig operations are mining opal in British Columbia and amethyst in Ontario, and various other sites are open to collectors, but none of them produce gems in commercial quantities.
Mexico
A majority of the world's fire opal is mined in Mexico, with the most important mines in Queretaro, located about 125 miles northwest of Mexico City. Another important producing area is in Magdalena, Jalisco, about 185 miles to the west of Queretaro. Most of what has been seen on the market in the past few years is small, lower grade material. The open pit mines are reportedly up to 500 meters deep in some areas, and most of the bigger rough was mined long ago near the top.
The Chiapas state of Mexico is known for its amber, most of which comes from an area in the Chiapas highlands near the town of Simojovel. The material is much clearer than that from other deposits, and it is highly prized for its transparency and impressive color, including reds. Production remains limited, however, and is estimated at about 200 kilograms per year.
Production of good-quality amethyst in Guerrero state has drastically dropped since flooding at the mines about five years ago. Veracruz also continues to produce amethyst, but lower demand, the flow of material has slowed. The state also produces demantoid garnet.
United States
Gemstone mines in the United States produce a wide variety of gemstones, reportedly more than 60 different types. Despite that, the United States is not a significant gemstone producer, and the trend is decreasing. The U.S. production of natural gemstones from 2000 to 2004 decreased approximately 25 percent.
Commercial mining of gemstones is almost exclusively conducted by family-operated mines or by small, privately-held companies. Other producers are individual collectors or miners, gem and mineral clubs, fee-for-dig operations, and other part time or semi-professional operations. The majority of the value of U.S. gemstones comes from just seven states: Oregon, Arizona, California, Montana, Nevada, Idaho, and Arkansas, in decreasing order of value produced.
Arizona
Arizona's gemstone production – including much of the azurite, malachite, turquoise, chrysocolla, and related gems – is often the byproduct of large-scale copper mining.
Once the world's largest producer of peridot, mining in Arizona's San Carlos Apache reservation has been impacted by material from China. Chinese dealers are selling cut peridot for less than the asking price of Arizona peridot rough, pricing it out of the market.
California
Some of the more famous gemstone-producing mines in California – like the Stewart Mine and Benitoite Mine – are being converted to fee-for-dig operations. Other mines, including the Himalaya, Tourmaline King, Tourmaline Queen, Pack Rat, Hercules, Little 3, Beebe Hole, Katerina, Gems of Pala, White Quartz mine, White Queen Mine, and Bar-n-Grill mine, are all closed. Production is nil at the famous Pala Tourmaline district, which is nearly depleted.
Montana
Sapphire is essentially the only gemstone produced in Montana today. At one time there were as many as 14 separate sapphire mining operations in Montana; today there is less than half that number. Future prices for rough and cut sapphire will determine the future of Montana's sapphire production.
Nevada and Idaho
Most of the gemstone mines in both Nevada and Idaho are small-mine operations on federal lands. Production has been stifled due to a change in the federal mining law requiring small mining operations to post high-cost reclamation bonds. Opal producer Virgin Valley in Nevada has essentially become a fee-for-dig operation and has not had significant commercial production.
Oregon
A major mining company in the Pacific Northwest, with opal, agate, and jasper mines in Washington, Idaho, Oregon, and Nevada, did not operate any of its mines in the summer of 2005 due to cost constraints and has stated there are no plans to reopen.
Oregon sunstone operations appear to still be operating, but production may be affected in the future by the need to meet federal requirements for high-cost reclamation bonds.
Utah
According to the Utah Division of Oil, Gas, and Minerals, thus far in 2005, 31 small mines have been issued cease-and-desist orders because of the lack of reclamation bonds and/or mine permits. A significant number of these mines were producing gemstones, so picasso marble, snowflake obsidian, variscite, mahogany obsidian, Tiffany stone, dinosaur bone, and similar gems may be in short supply.
One of Utah's most famous gemstone mines, the Red Beryl Mine, reportedly has or is undergoing an ownership change; it is also rumored that the resources in the lower portion of the deposit are nearly exhausted.






Figure – 8: Geological Map of Dussu and Gone (Kazmi et al, 1985)�






Figure: Open pit mining in Sri Lanka


Source: � HYPERLINK "http://www.itcltd. com/final" ��www.itcltd. com/final� report





Figure: Mine worker in Sri Lankan Gemstone mines


Source: � HYPERLINK "http://www.itcltd.com/final" ��www.itcltd.com/final� report
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Figure No.1: Plane view of selective room and pillar method





Figure No.2.  Proposed Excavation plan for the extraction of gem
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Figure No. 3. Three Piece Support











( Note: Mr. Wafa Muhammad in his report on “Gemstones mining training, Skardu, Baltistan” has given detailed account of mine safety arrangements, Environmental pollution control in mining and improvement of mining methods in general. But he has not mentioned an important aspect of mining and extraction of tiny and delicate crystals of gemstones from the hard rock of pegmatites in Baltistan region, without damaging their original condition, which otherwise substantially decreases their price and market value.
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