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i Pi gheloonod r ubyo i s -shmdewf Buima ruby és dlesarilodtederico Barlocher, the
expert on mining in Burmgow Myanmar) saythada t he t er m A o ladagB toitgyes papoudh,y 0 h as
gem dealers drool, whét simply meansthat it isa gem of tremendous valuk is true any gem dealer, any
gemmologist, any connoisseur of gems, any one of the big auction house will tell youvirasiriee glass
filled rubies and beryllium treated rubies started flooding the matetjalue of the genuine old Burma rubies
has sky rocketedRubies which are mined in Mogok proper are fildd Burma Rubg while those tht are
found in Mong Hsu and Namaseik are considered as tiieN e w B whbyink is iRdeed very interesting to
know where these rubies are mined and hbike many gemmologists, t had always been my dream to visit
Mogok andfinally in December 2013 could realize it. This article intends to take you for a short visit to
Mogok which hasomepicturesque locatiwsand & full of ruby mines.

Fig 1: Gateway to Ruby land

Mogok valley is beautifullt consists ofdeep greefungles andhills which rise about 2500meters abmsea
level. One of the first thingsve noticedupon entering the Mogok region is the preseoteerie black rock
pinnacles rising from the surroundinglleys and hills. Thidlack rock is weathered marble and the weathering
process in the area has produedthtgeologists calfk ar st t olpomegbreakmpieyof thinse black rocks

it will reveal a bright white marble with. The advantagef the processes that produce karst topography is that
those same acidic waters also free the gems in the martogok there arecaves and narrow underground
passages as millions of years of weatheringeleaten away the weak places in the makblegen gems settle in
the cave bottoms, thehe Burmese term these pla@silu-dwind, and they are home to some of the richest
concentrations of ruby and spinel.

Mogok is extremely scenic anklasbeen yieldng the most famous and valuabigies for centuriesBesides
rubies the jungledave a variety of wildlife like tigers, leopards, bears and elephahisfact Mogok has a
gaeway(Fig. 1)to the entrance welcomirthe visitor to the world famous ruby lanthe area is also known as
Mogok Stone Tract. It is saithat the MogolkStone Tractis one of the richest mindraoncentrations on Earth.
Apart from ruby, Mogok produces variety of gems, which include sapphire, spinel, peridot, topaz and
moonstone,tm a me but a f e wamougers ispainiteMo go k & s
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One must remembetis welcoming board is only for certain parts of Mogok amdept for some rare
government organized group toutsgyond certain poinat the immigration checkpoirforeigners are ot
allowed into Mogokat all. There is a notice board which clearly states this fact (FigMRixary road blocks
along the way ensure nobody tries their ludkd as they say forbidden fruit is always more temptingly sweet
We had to take special pernmi@sto dothe tourand this permission was checked several times at odd places.

Fig 2: Notice to Foreigners!

As one can see from the méipig 3) the valley of Mogok lies about 200 kilometers northeast of the city of
Mandalay, in Myanmait took usabout six to seven hours by road from Mandalay to Modpka van with two

stops for snacks and tea.
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Fig 3: Location of Mogok (after R. Hughes)

We were a group of four, one from Russia and one from Srkd,aone from Switzerland and | being the one
from I ndia. We stayed in a beaut i f ulahdawnlydocatanal | ed

t

he



Fig 4:0ur Fieldtrip group

Millions of years old rubies

All the Burma rubies one wears today wergstallized some milbns of years go. This crystallization has

been acorced tothe Himalayan orogeny which took plad&i5 million years ago, a result of the Indian
subcontinent speeding north from Gondwand olliding with the Asian plate as statdgAtichat and Hughes
(2013).1n geologic terms, this was a camgntalcollision as Indian plate penetratsgdme 2000 km undehe

Central Asia plate This resulted in not just the greatest mountains on the plautefiirious mineraforming

activity, including a string of ruby and sapphire deposits that stretch all the way from Afghanistan and Tajikistan
in Central Asia, through Pakistan, northern India, Nepal and Myanmar, to China and Vietnam in the East.
Togetherwith the ParAfrican orogeny, these two events are responsible for virtually all of the finest rubies and
sapphires thus far discovered on Planet Earth

Over the years many scientists, geologists have dap®ration andstudieson the petrogenesisThese
investigationssuggest that corundum deposits in this area involve-fnigtie metamorphism at temperatures of
about 600650° C, with pressures of approximately 4.5kiarley et al., 2003 who carried outacrelation

studies between the metamorphic d@gdeous rocksare of the opinion that therevere two metamorphic
processes, namebyarly Jurassic regional metamorphism and Early Tertiary metamorphism. Thesgréuigh
metamorphic processes likely occurred during the collision of Indian and Eungistes. This was later
followed by igneous intrusions (primarily syenite and leucogranite) during the perio@d28 8%llion years ago

(Maung Thein, 1973; Barlegt al., 2003). 1t is believed thathe skeletonsof sea creaturem the Tethys &a

being richin calcium and carbgrwhenfish and coral did, thebonesand shellsended up inthe sediments on

the sea floor, eventually forming limestorn&hen the Indian subcontinemammed into Asia, this former
seafloor was raised up, in places so high that Hitit can be found even on the summit of Mount Everest.
Extreme pressures from this collision causedrystallization of the limestone into a metamorphic rock called
marble.Ruby consists of aluminum (Al) and oxygen {B%), with some chromium (€. Neither aluminum

nor chromium is normally present in limestone. It is said that these elements entered the marble system when
clays metamorphosed into shale at margin basins. This alteration of an otherwise pure rock by hydrothermal
solutions i emdteirsnad d madbé s mecharosm gy whicht abluminum and chromium
entered the marble. Marbles are of two types calci#C G and dolomite Ca#ig (COs),. When Aloxideand Cr

join together with magnesium (Mg), the result is spinel. Only when thésMghausted does ruby grow. This
explains why far more red spinels than rubies are fanridogok. We saw plenty of spinel mines especially

open cast pit mines.

Fig 7: A large spinel crystal

Fig 6: Spinel crystals are very common

In Mogok, he rough crystals afubies are embedded in the marlilbeseare the primary deposits which are
very difficult to mine. Fortunately the terrible torrential monsoons have loosened the rubies from the marble



rock and they have carried them down from the hilltops into the Mogok valley. The heavy rocks along with
rubies have settled deep inside the streams which surround the city. This has given rise to the secondary
deposits. Therefore the riverbeds have gromieck with mud and gravel forming the ruby rich sediments. These

river beds became the traditional source for mining the rudiest isindeeda greatpleasurds the fact thain

Mogok everywhere onean see some mine or the other!
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Fig 9: View from the road

There are several mines that are located around the towns and surrounding hills that range from simple open
pits, to single deep shafts, to tunnels tratehbeen blasted out of th@rble hillsides. Those mines that are over

300 meters get filled with water after the monsoons and have to be pumped out. Most of the smaller mines are
privately owned by Burmese citizens who have paid a license fee to thageve.

As said earlier the Mogotubies occur in a crystalline limestoaemarble.Over the yearsveatheringhasfreed

the rubies from their marble womb, carrying them down from the hills to the valley floors, where they have
settled in the bottom ohe streams and rivers. It is from these ancient river gravels (locally tdryoepthat

the majority of stones have been recovei¥d.saw someive traditional types of mines in Mogok:

1. The pit method for mining thalluvial in thevalley. Small circulampits are termedwin-lon (‘twin'),
with larger pits known variously debin, kobinandinbye. The twin-lon was once the most common
type of mining, but today it is rarely seen. More common aréethia andkobin.

2. The hmyawdwin (‘hmyaw") or opefirenchmethod, for excavating hillside deposits. Since the easily
reached valley alluviak now largely exhaustethmyawmining has largely replaced th&in-lon.

3. Thelu-dwin ('lu"), where genbearing materials are extracted from limestone caves and fissures.

4. Quarrying (tunneling) directly into the host rock to extract rubies and sapphires.

5. Open cast, which has been performed since the time of the British Burma Ruby Mines Ltd.

Some of the richest ruby finds have been made witholwin caverns and crevice®ne cavern proved so vast

in size and the depth of th®yonso great, thahmyawdwin andtwin-lon were set upnside the cavern itself.
Unfortunately the roof caved in, putting an ignoble halt to the proceedingslocal guidetold us of a cave
near Yalana Kadaykadar with a room the size of a football field, while anotibedwin near Chaunggyi was
said to be 2.4 km lon@ne particularly richu-dwin near Bawpadan was termed the "Royal Lu" because, during
the time of the Burmese monarchy, gems fourate were of such high quality that they had to be turned over
to the king.

Washing thebyon

Once sufficienbyonis obtained, it is transported to the washing area, where, in a process similar to panning for
gold, the heavier ruby is separated from ligater waste.Output from mechanized mines goes to a washing
plant, to be separated by machine. Today, the government operates a central washing plant, but most
mechanized mines have their own washing plants.

The fikanas® custom

Almost inevitably, some gms escape capture and are carried away to the tailings. According to local custom,
tailings may be searched by anyone, with all stones found becoming property of the finder. Under the British
Company, however, this was later restricted to women only;nzeny who so much as bent down to touch a
stone on the ground, unless a worker or license holder, was subject to imprisonmenevéhtsday it is



largely women and children who mine in this way. They are tekkaedsé mdtailings women)This custom
hasresulted in the wholesale theft of large numbers of stones, as well as providing a convenient method for the
disposal of stolen goods. The way it works is thus: a dishonest workman may catch sight of a stone. He then
passes it secretly to a neattgnasévoman or tells her where to search for it. Moments later, there is a shout of
joy as the woman has julincovered a stone which, by custom, is hers to keep. The British Company went to
great lengths to prevent the theft of stones, enclosing the sorgiag, aequiring workers to wear steel masks so

that stones could not be swallowed, etc. However, all this was to no avail becauscaobéeustom.

Fig 10: The Miners live along the periphery of the mine

Ruby mines with tongue twisting names

The richest mines in Mogok are with names like Yad&malayKadar, Shwei Pi Aye, Lin Yaung Gyi and

Pyang Guang have very sophisticated equipment. But by and large the other mines still use primitive methods of
digging which helps to retain the good qualiys the rubies are deep inside shafts have to be excavated
sometimes about hundreds of meters deep to reach them. Thenkberock materials actually brought up in
basket®ven todayy primitive ropes. The gravel is then washed and panned to recovabibg. r

How the British acquired ruby mines

During the Bagan Dynasty nearly 1000years ago rubies were worn only bypyiéy. When the British
annexed upper Burma in the latter half of"1@entury ruby mining was handed over a London based
company ched Burma Ruby Mines Ltd., which had a monopoly till the 193[0ss led to the world wide
popularity of ruby!

Mouths covered with Metallic Headwear

According to Federico Barlochaghe Burmese people start mining at an earlyeagm small 8.0 year kid are

agents! So by the timer they are in their twenties they are truly professional ruby deatecsanihd children

and womerroaming about with fairly large sizedibies to sell. And they carry the precious parcel in their

mouths! The British were vileaware of this method of hiding the rubies in the mouth. In fact there is an ancient
photo which shows how the minersdéd heads were covered
rubies in their mouths to steal them.
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Fig 11 Olphoto of minerscovered with metallicheadwear
to avoid stealing photo by F. Barlocher

Some of the amazing facts about the miners whatBarlocherhad to say wathat the miners live in huts on
site,some timesn the mines so that they can start very earihéxmorning and can work late. Every miner will
consider a mine as a religious place and will have a statue of Lord Buddha Swsidstimes they even work
bare foot!Never realizing what risk it is to go about barefoot, the miner in complete devotimwmrk haso



regard for safetyApart from ruby Myanmar has numerous other gem material, blue sapphire, yellow sapphire,
spinel, peridot, jade to name a few. Due to political problems, poverty and exploitation has kept the miners and
the locals in the nder developed state. It is indeed a fact worldwide that most of the places where gemstones are
being nined there is extreme poverty. Therefore locals are ready to risk their lives to get the choicest gems in
anticipation of getting the bare necessitiefifef

Presently Datav Mine is being operated

It is very interesting to see how the lure of ruby actually makes one go to any extreme. Once the geologist
confirms the availability of ruby then even if the hill has to be dug from the top one doesdtDatiav mine

that is presently being excavated the entrance to the mine is on the hilltop.
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) Fi 12: Dattav mine has a $aft on the top of a hill

Inside the mine blasting and drillimgasgoingon. It is indeed amazing that deep inside these rocks are some of

the worl dds most expensi ve gWansereloysidethe niine lodkieg adthes c ov e r
material that was being brought ptemperature was around’@and windyThe guide was explaining details

of mining.

With greatexcitement and some anxious moments we slowly climbed down or rather scraped down into the pit.

There was neither proper electricity nor light to see what was going on. One person was holding altorch an

other two were drilling into the rock.
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Fig 15: In a torch light at a"geat risk drilling is being done

Fig 14: From inside the mine Ioking up the shaf

In the drilled holes dynamite sticks would be inserted. Dynamite sticks u&rbgnging in a corner. Everyone

in the mine was unaware of high amount risk they were subject@ithéd. prime interest was the ruby they

would recover once the rocks were blasted. One of the youngsters told me that last week one miner had lost his
leg as he was late to leave the mine after dynamite was blasted. That statement was enough for us to leave that
mine immediately.
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Fig 16: In the drilled holes dynamite sticks would be inserted Fig 17: Dynamite sticks were hanging in a arner

In the five days we were in Mogok we saw various mimiesiby, sapphire, peridot spineSome private some
government operated. The government operated mines were better managed and had safety and security
measures. We visited one Myanmar RinterpriseGems Ltd. This mine was huge hiadproper facilities for

digging, washing, sorting, and the recovery was also quite intereBtioign a distance we could see entrance to

the mine with one solitary guard come miner standing at the entranee Aad the necessary permission there

was no problem we could go right inside.

Fig 19: At the entran

S e
ce of abig ruby mine

Fig 19: The marble rock has to be broken to find the rubés Fig 20: In the washings ruby crystals are found

The manager of the mine proudly showed us the collection of rubies in the last 3days. After all these are old
Burma untreated ruby it was indeed a big pleasure to the eyes!
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Fig 20: Close up of the3 dayscollection- a big treasure!

Mogok's gem markets

A number of gem markets operate in the Mogok area, each specializing in a particular type of heone.
markets are three times during the day; one early morning, one during the midday and ondamtiana®©ne

of the most interesting is the ladfternoon markieat Myintada, where colourfullglad women can be seen
haggling over all kinds of small rough rubies. Each broker is equipped with the tools of thé aadele

brimmed hat to keep the soiff, a small brass plate upon which the stones are placed, and, most importantly, a
keen eyeThere are many men and women who are the brokers who carry with them sometimes large quantities
of gem material. Some brokers have fixed tabdth numbers onhem. Often the table is under a large
umbrella to ward off the sutn the markethe news spreads very fast that foreigners have come. Every broker
will try his best to bring theustomergo their table to daheir business. It is very interesting to efathow the

deals are done.

Fig 21: The Afternoon market with a business table Fig 22 Women brokers in large hats ready for business

Fig 23: Even if | could not buy | could hold it Fig 24: Some mouth waering Old Burma ruby crystals



