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LETSENG’S UNIQUE

DIAMOND PROPOSITION

Russell Shor, Robert Weldon, A.J.A. (Bram) Janse, Christopher M. Breeding, and Steven B. Shirey

The LetSeng-la-Terae diamond mine in Lesotho, a small nation surrounded by South Africa, is unique in
that it produces some of the world’s largest and highest-value diamonds from a relatively small volume
of kimberlite ore. The mine, operated by De Beers during the late 1970s and early 1980s, was difficult to
sustain economically because of its remoteness and very low ore grade, which made production costs
very high. Since 2000, sharply rising prices for large diamonds have permitted the mine to reopen prof-
itably as a 70/30 venture between Gem Diamonds Ltd. of South Africa and the government of Lesotho.
To improve recovery of large diamonds, LetSeng’s owners have implemented new processing technology
that provides better identification of these crystals before processing and a crushing mechanism that re-
duces their potential breakage. In recent years, several important diamonds recovered from LetSeng have

been sold to London luxury jeweler Laurence Graff.

hile the Premier (now Cullinan) mine in

South Africa is usually cited as the tradi-

tional source for very rare large diamonds,
in recent years the LetSeng-la-Terae mine in Lesotho
has become the major producer of such stones (figure
1). Although its total output is relatively small—
about 100,000 carats yearly, compared to two million
or more carats from most major diamond mines—the
average value of its production in 2014 was just
above US$2,500 per carat (Gem Diamonds Ltd.,
2014, 2015a). This is by far the world’s highest per-
carat value, more than 21 times higher than the $116
average for diamonds mined worldwide, according to
Kimberley Process data.

The Letseng mine is also the world’s most consis-
tent source of type IIa diamonds (those with excep-
tionally low nitrogen content), which account for
about one-fourth of its production (Gem Diamonds
Ltd., 2014). The mine claims six of the 20 largest di-
amonds ever discovered—478, 493, 527, 550, 601,
and 603 ct (table 1). The largest of these, the Lesotho
Promise, was found in 2006 and sold to London jew-
eler Laurence Graff for $12.4 million. In the years
since, Graff has also purchased the 493 ct LetSeng
Legacy, the 478 ct Light of LetSeng, and the 550 ct
LetSeng Star.
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Until 2004, LetSeng had been shut down for more
than 20 years because its low grade and remote loca-
tion made mining unprofitable at existing diamond
prices. Up until the past decade, De Beers and other
mining companies typically sacrificed large crystals
for the sake of rapid throughput, which maximized
efficiency and reduced mining costs. Only after
prices for large stones began rising sharply did the
mining economics change in favor of preserving
them. Because the economic viability of LetSeng

Figure 1. Rising prices and demand for large dia-
monds have fueled the success of the LetSeng mine in
northern Lesotho. Shown here are two rough stones: a
299.35 ct slightly yellowish partial octahedron and a
colorless 112.61 ct type Ila diamond. Photo by Robert
Weldon/GIA; courtesy of Gem Diamonds Ltd.
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Figure 2. This remote village deep in the Maloti Mountains near the Letseng mine is primarily dedicated to
agriculture and sheep herding. Villagers also form the workforce for the diamond mine. Basuto ponies such as the
one seen here are esteemed for their speed and surefootedness in the steep, rocky mountain passes. Photo by

Robert Weldon/GIA.

hinges on its ability to produce very large diamonds,
the owners have employed new recovery processes
to reduce damage and breakage of such diamonds.
The mine is a major force of Lesotho’s economy, em-
ploying about 1,500 workers, 90% of them locals.
LetSeng accounts for 70% of the country’s corporate
tax revenue and 60% of its foreign exchange earnings
(M. Maharasoa, pers. comm., 2014).

BACKGROUND

The Kingdom of Lesotho is a nation of rugged moun-
tains (figure 2) set within the boundaries of South
Africa (figure 3). Its capital, Maseru, is located about
250 miles south of Johannesburg. When diamonds
were discovered in South Africa in 1867, Lesotho
(then known as Basutoland) was sparsely settled by
agrarian villagers and shepherds living under the rule
of King Moshoeshoe.

The tiny kingdom struggled to remain independ-
ent from its much larger neighbor, first resisting Zulu
invasions from the south and then becoming em-
broiled in the growing tensions between the British
and Afrikaners in southern Africa during the 1870s.
The Afrikaners (descendants of early Dutch settlers)
had begun to claim parts of the territory. While Ba-
sutoland’s craggy mountains made for good defense,
with more than 80% of the nation at least 5,000 feet
above sea level, the British annexed the region in
1871. The rugged terrain also hindered exploration
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for minerals, including diamonds. Large-scale agri-
culture was nearly impossible, which made it unat-
tractive for colonial settlers. As a result, Basutoland
remained fairly isolated from the wars and mineral
rushes that shaped the southern portion of the con-
tinent during the 20th century (“Lesotho,” 2014).
By road, Let$eng is located approximately 214 km

Figure 3. This map of Lesotho, formerly Basutoland,
shows how the small country is completely sur-
rounded by South Africa. The discovery of diamonds
in Lesotho came 90 years after the South African
finds of the 19th century.

a—
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Figure 4. This map of
Lesotho shows the
country’s principal dia-
mond mines within the
Drakensberg basalts.
LetSeng was the first di-
amond deposit discov-
ered in Lesotho and
remains the largest one,
producing significant
numbers of large dia-
monds. Like Letseng,
the other three mines in
the area—Kao, Ligho-
bong, and Mothae—are
all located on Archean
craton underlain by
older mantle at depth.
There are no known pri-
mary diamond deposits
in the off-craton part of
the country. Map cour-
tesy of Telfer and
McKenna (2011).
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(133 miles) northeast of Maseru. The route is paved
except for the last 30 km, which is a well-graded
gravel road with many sharp hairpin turns. The
mine’s complete name is LetSeng-la-Terae (also
spelled Terai), which means “the swamp at the turn,”
as it is located in a low saddle in the mountain range
where the road makes an abrupt turn (Whitelock,
1979). The diamondiferous deposit was found in kim-
berlite under the superficial swamp sediment layer.

GEOLOGICAL FRAMEWORK

Figure 4 shows that the western lowlands and parts
of southern Lesotho consist of horizontally bedded
sediments, whereas a thick series of flat-lying
basaltic lavas form the mountains in the east. The
sediments belong to the upper part of the Karoo Su-
pergroup (late Carboniferous to mid-Jurassic, 330~
180 Ma), which once covered a major portion of
southern Africa. In Lesotho, these sediments form
part of the Stormberg series, which are Triassic
(roughly 250-200 Ma) in age and consist of pale mul-
ticolored sandstones with intercalated grits, mud-
stones of the Molteno (fluvial sands), Elliot (red,
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green, and purple mudstones, previously called Red
Beds), and Clarens (cream-colored aeolian sands, pre-
viously called Cave Sandstone) formations. These are
overlain by the Early Jurassic (183 Ma) Drakensberg
Beds, a monotonous series of flood basalt lava flows.
The base of the lavas lies at an elevation of 1,600 me-
ters, while the top is above 3,200 meters, for a strati-
graphic thickness of more than 1,600 meters.
Fine-grained basaltic dikes and sills contemporane-
ous with the lavas occur in the lowlands and moun-
tains in a wide zone trending ESE-WNW. Hundreds
of kimberlite pipes and dikes intruded in the Middle
to Late Cretaceous (120-65 Ma) in many parts of
southern Africa, and in Lesotho in the 95-85 Ma in-
terval (Wilson et al., 2007). They occur mainly in
northern and northeastern Lesotho (again, see figure
4), occupying the same ESE-WNW zone as the fine-
grained basaltic dikes. Known at present are 39 pipes
and 23 dike enlargements, usually called blows. Of
these 62 bodies, 24 are diamondiferous. Moreover,
there are more than 300 individual dikes. The age of
intrusion of the Let$eng pipes has not been measured
directly but is assumed to be similar to neighboring
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TABLE 1. Largest diamonds recovered from LetSeng.

Name Discovered Size (ct)  Value Sale price
per carat
Unnamed 1965 527 no data no data
Lesotho Brown May 1967 601 US$302,400 US$503
Lesotho Promise  Oct. 2006 603 US$12.4M US$20,564
LetSeng Legacy ~ Sept. 2007 493 US$10.4 M US$21,095
Light of LetSeng ~ Sept. 2008 478 US$18.4 M  US$38,493
LetSeng Star Aug. 2011 550 US$16.5M  US$30,000

pipes. For instance, zircon from Mothae is 87 Ma
(Davis, 1977), while ages of perovskite from Kao,
Lighobong, and Mothae range from 89 to 95 Ma
(Lock and Dawson, 2013).

According to Clifford’s Rule (as refined by Janse,
1994), the occurrence of economic diamondiferous
kimberlites is restricted to the Archean (>2,500 Ma)
interior of the seismically stable, erosionally flattened
area of continental crust plus mantle known as a cra-
ton (see Shirey and Shigley, 2013), which is composed
of a basement older than 1,800 Ma. Janse (1994) re-
fined Clifford’s Rule in stating that economic kimber-
lites occur only on archons (the Archean part of a
craton) older than 2,500 Ma. As previously noted, in
Lesotho this cratonic basement is hidden by overlying
Triassic to Early Jurassic sediments and lavas (again,
see figure 4). Archean basement must be present at
depth because pieces of Archean-age mantle and crust
occur in the LetSeng kimberlite pipes, showing that
they fall within the window of potentially economic
diamond deposits. LetSeng lies close to the eastern
edge of the Kaapvaal craton, where remnants of the

original Stromberg sediments and volcanics remain
and the upper portions of the pipes are still preserved.

GEOLOGY AND PETROGRAPHY OF THE
LETSENG PIPES

The high proportion of very large and type Ila dia-
monds in the LetSeng kimberlite has puzzled geolo-
gists. LetSeng sits near the edge of the Archean craton
(see box A). In the Archean, this location might have
permitted distinctive low-nitrogen, diamond-forming
fluids access to the deep lithospheric mantle where
the Let$eng diamonds were grown. It is possible that
these diamonds did not grow in one short geologic
event but slowly, over a longer geologic interval. If so,
the high proportion of large diamonds could relate to
especially slow growth rates from these fluids. But
confirmation of these ideas would depend on detailed
mineralogical studies of growth zonation and accu-
rate age information, in particular for absolute age
and/or core-to-rim ages that would reflect the dura-
tion of diamond growth. Such studies do not exist at
present because of the high value of these stones—
they cannot be sacrificed for research—and the excep-
tionally low abundance of mineral inclusions.

The Letseng kimberlites consist of two pipes, the
Main and the Satellite (figure 5), measuring 17.2
hectares (540 x 365 m) and 5.2 hectares (425 x 130
m), respectively. The pipes are carrot-shaped bodies,
vertically intrusive and slightly tapering with verti-
cal to slightly inclined walls, 83° at most. They are
elongated in a northerly direction, roughly perpendi-
cular to the general westerly trend of the fine-grained
basaltic dikes, which suggests that the pipe locations

Figure 5. The Main pipe (left) and Satellite pipe (right), photographed during a 2014 visit. The larger Main pipe
was originally mined by De Beers. Today both are operated by LetSeng Diamonds. The basalt raft is the circular
area in the upper right portion of the Satellite pipe. Photos by Robert Weldon/GIA.
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Box A: ARCHEAN CRATONS AND THE LOCATION OF LETSENG

The southern African continent has a fascinating geo-
morphological history and geology that helps explain the
region’s diamond distribution. In addition, the various
mines across the region have taught the world’s geolo-
gists many of the basic geologic principles of diamond
formation and occurrence.

The basic geologic structure of the region is one
where geologically old (3 to 3.7 billion years) and stable
central portions of the continent known as “cratons” are
surrounded by younger, deformed regions (figure A-1).
Diamonds occur in primary, relatively young (often 90
million but up to 1.2 billion years in age) kimberlite vol-
canic pipes that have brought them from the bottom of
the cratons to the surface. Kimberlites that erupt through
the deformed regions off-craton are devoid of diamonds.
This basic southern African fact, that the cratons are
where the diamonds occur, has been applied around the
world as the primary exploration approach.

Radiometric dating of mineral grains in many dia-
monds shows that they are old, ranging in age from about
a billion years to as old as the craton itself. Since the first
cratonic blocks were formed by massive continental col-
lision and thickening, diamond formation likely occurred
as part of this process. Diamond-forming fluids were car-
ried down into the deep regions of the mantle under the
continents where diamonds can grow. But given that
many diamonds can be younger, later post-collision un-
derthrusting of oceanic slabs during a process known as
subduction was likely another cause of later formation.

After this long history of active continent building
and modification, southern Africa was then subjected to
weathering and extensive erosion. Erosion plays the
major role in the genesis of secondary diamond de-
posits—those of alluvial (riverine) and marine derivation.
Erosion is very dependent on height above sea level, and
therefore uplift largely determines how much erosion
will occur. Johannesburg stands a mile above sea level,
while parts of Lesotho are nearly two miles above sea
level. This is highly unusual for a craton. The cause of
this uplift is not known, but it is relatively recent and re-
lated to hotter upwelling mantle occurring much deeper

were influenced by crosscutting structures. The con-
tact between the kimberlite and the lava flows of the
country rock are sharp, giving no indication of up-
folding or chemical alteration. In places there is a 1
to 1.3 m marginal zone within the pipe where the
kimberlite is sheared, with mud seams and calcite
veins. The LetSeng kimberlites belong to the group 1
class of kimberlites, the generally non-micaceous
type. Their texture is volcaniclastic.
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than the bottom of the craton. A first result of this ex-
tensive erosion of major parts of the country is that the
top portion of southern African kimberlites have been re-
moved and their diamond cargo has been transported
westward along the Vaal and Orange River systems to
form the alluvial and marine diamond deposits of today.
A second result of this erosion is that diamonds in their
host kimberlites are mined today at very different levels
in the volcanic pipe. Since the kimberlites were erupted
through the craton before erosion took place, diamonds
at LetSeng occur roughly a mile higher in the pipe than
they do at other localities in South Africa such as Kim-
berley or Premier/Cullinan.

In some ways, every kimberlite and diamond popu-
lation is unique. But LetSeng is highly unusual. Mine ge-
ologist Debbie Bowen and her colleagues have described
several features that make this deposit unique: the lack
of octahedral diamonds, the high percentage of resorbed
and rounded dodecahedral shapes, the yield of gem-qual-
ity stones in the larger size categories, and especially the
abundance of type Ila (nitrogen-free) D-color stones. She
compared LetSeng diamonds to South African alluvial di-
amonds, whose large average stone size is a result of the
destruction of the poorer, weaker diamonds during trans-
port (Bowen et al., 2009). Circumstances that complicate
our understanding of LetSeng diamonds include the ex-
tensive vertical mixing that occurs during a kimberlite
eruption, the lack of control on such a chaotic process,
and the inability to sample such expensive diamonds for
research purposes.

The position of the LetSeng-la-Terae kimberlite pipe
at the edge of the craton may or may not be partly re-
sponsible for some of the unique diamonds found there.
Knowing the age of diamond growth would help place
geological constraints on the types of processes that sup-
plied the diamond-forming carbon and what its sources
might have been. No definitive age studies have been car-
ried out on Let$eng diamonds, and there have been few
geochemical studies of the inclusions or the diamonds
themselves. Such studies are now underway and will
help us understand these questions.

The simple structural division into crater, dia-
treme, and root zones has been modified during the
last decade (Scott Smith et al., 2008). Based on mi-
croscopic observation of core samples, petrographers
now recognize volcaniclastic and hypabyssal kimber-
lite rocks instead (figure 6, top). Volcaniclastic kim-
berlite occurring in the crater, and layered in
successive pulses, may be resedimented due to
slumping. This resedimented volcaniclastic kimber-
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Figure A-1. In this geologic map of southern Africa, current
or recently active diamond mines (O = Orapa, V = Vene-
tia, P = Premier/Cullinan, | = Jwaneng, F = Finsch, K =
Kimberley, |F = Jagersfontein, L = Letseng) are confined to
areas of Archean crust (more than 2.5 billion years old)
known as cratons, marked by long-term geological stabil-
ity. These Archean cratons (CC = Congo Craton, ZC =
Zimbabwe Craton, LB = Limpopo Belt, KC = Kaapvaal
Craton) are shown in brown, along with two metamorphic
terranes (KB = Kheis Belt, MB = Magondi Belt) suspected
of containing Archean crust. The Vaal and Orange Rivers,
which drain South Africa to the west, are the sources of al-
luvial workings along the river systems and marine de-
posits off the coasts of South Africa and Namibia.
Relatively recent and substantial uplift of southern Africa
caused these diamonds to be weathered from their origi-
nal on-craton kimberlite hosts and moved westward by
the rivers to the Atlantic Ocean. Note that there are no di-
amondiferous kimberlites in the green metamorphic mo-
bile belts (DB = Damara Belt, GCB = Ghanzi-Chobe Belt,
RT = Rehoboth Terrane, KB = Kheis Belt, MB = Magondi
Belt, NNB = Namaqua-Natal Belt, CEB = Cape Fold Belt)
that surround the cratons. Note the landlocked kingdoms
of Swaziland and Lesotho within South Africa and the in-
teresting location of LetSeng at the edge of the Kaapvaal
Craton.

lite becomes more massive, nonlayered kimberlite
in the pipe and is often referred to as tuffisitic kim-
berlite breccia. This is the general kimberlite breccia
present in many specimen collections. Hypabyssal
kimberlite is a dense aphanitic (evenly fine-grained,
non-breccia) rock occurring in the root zone. The de-
gree of erosion in the general countryside can expose
these rocks at different levels in the vertical zoning
(Scott Smith et al., 2008). The Letseng kimberlites
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contain easily visible centimeter-sized olivine crys-
tals set in a groundmass of olivine (mainly altered to
serpentine), phlogopite, and calcite. Crystals of pur-
plish to dark red pyrope, black ilmenite, and green
chrome diopside can occasionally be seen in the rock
or among the minerals in the surface rubble.

The Letseng kimberlite is covered by one meter
of spongy soil (primarily on the Main pipe), two me-
ters of leached white gravel, five meters of brown
basaltic gravel (mainly on the Satellite pipe), one
meter of yellow ground (oxidized kimberlite), and 20
meters of soft kimberlite “blue ground” and “yellow

Figure 6. Top: Plan view of the Main and Satellite
kimberlite pipes at LetSeng, showing the location of
underground tunnels within the pipes. Bottom: A
cross-sectional map of the Main and Satellite kimber-
lite pipes. The green area in the Satellite pipe is the
large basalt raft that dropped into the pipe some 90
million years ago. From Telfer and McKenna (2011).
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ground”. Below this depth, the kimberlite becomes
hard bluish grayish greenish rock descending at least
700 meters (see pipe cross-section in figure 6).
During public digging access from 1959 to 1967
(figure 7), artisanal miners occasionally recovered
very large crystals from the gravels on top of the
pipes and in the gravels of nearby streams that drain
the Main and the Satellite pipes. Formal mining by
De Beers (1977-1982), LetSeng Diamonds (Pty) Ltd.
(2004-2006), and Gem Diamonds Ltd. (2007 to the
present) has removed most of these near-surface de-
posits. Mining currently takes place in the hard kim-
berlite, which requires blasting and crushing.
Similar to kimberlites elsewhere, the pipes con-
tain several pulses of kimberlite magma that are
slightly different in age and, more importantly, in the
size, content, and quality of the diamonds. It is there-
fore necessary to outline their horizontal and vertical
dimensions to recover diamonds of the highest grade.
Four varieties of kimberlite are recognized in the
Main pipe: K North, K South, K6, and K4 (again, see
figure 6, top). K6 is economically the most impor-
tant, as it contains the highest diamond content. It
forms a separate sharply demarcated explosive vol-
canic breccia pipe known as a diatreme in the west-
ern part of the kimberlite, measuring four hectares
(245 x185 m). This is the area previously mined by
De Beers and now by Gem Diamonds. K6 is a soft,
friable, greenish gray rock with visible crystals of
olivine and occasionally orthopyroxene, set in a fine
groundmass. Xenoliths of basaltic lava are abundant

Figure 7. The informal diggings in the Maloti
Mountains in 1967, at a swampy area later known
as Letseng-la-Terae. From Nixon (1973); courtesy of
De Beers.
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throughout and accompanied by a wide variety of
basement rocks (gneisses and amphibolites) and ul-
tramafic nodular fragments that include garnet lher-
zolites (Lock and Dawson, 2013). Garnet xenocrysts
are also relatively abundant (Bloomer and Nixon,
1973). In the Satellite pipe two varieties are recog-
nized: NVK and SVK (north and south volcaniclastic
kimberlite), while a raft of basaltic rock occupies the
upper part of the pipe (again, see figure 6).

The Main pipe accounts for 75% of the mine’s
output and has an average grade of 0.88 carats per
hundred metric tons of material, while the Satellite

In Brief

e LetSeng has produced some of the world’s largest dia-
monds in the past decade, with a production value av-
eraging more than $2,500 per carat.

¢ LetSeng’s diamonds are unusual for their dodecahedral
form and high percentage of type Ila specimens.

¢ The mine was sub-economic for many years because
of its low ore grade, until prices for very large dia-
monds began rising sharply.

¢ To remain economically viable, the mine employs new
technology to reduce breakage of large stones in the re-
covery process.

pipe has a yield of 2.6 carats per hundred metric tons
(Gem Diamonds Ltd., 2013). Their average is by far
the lowest for any diamond mine in the world, which
range from 5 to 400 carats per hundred metric tons
but typically from 50 to 100 carats per hundred met-
ric tons. By comparison, De Beers’s Venetia mine, lo-
cated 500 miles to the north, yields about 110 carats
per hundred metric tons (Krawitz, 2014).

EXPLORATION

Stockley (1947) reported kimberlites in the Maloti
Mountains of Basutoland as early as 1947, though
no diamonds were found at the time (Nixon, 1973).
Several additional kimberlites reported by Col. Jack
Scott in 1955 added to the notion there might be di-
amonds, though none were discovered. Scott later
got De Beers to assist him in further prospecting op-
erations. But it was Peter H. Nixon, as a Harry Op-
penheimer PhD scholar from the Research Institute
of African Geology at the University of Leeds, who
discovered in 1957 the two diamondiferous kimber-
lite pipes at LetSeng-la-Terae (Nixon, 1960). He
noted that Lesotho’s many kimberlite pipes are
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Figure 8. Ernestine Ramaboa and husband Petrus
hold up the Lesotho Brown diamond, which she dis-
covered in 1967. At the time it was the world’s sev-
enth-largest diamond. The Ramaboas reportedly
received more than $250,000 after taxes. Photo
courtesy of UPL

mostly barren of diamonds. Occasional reports of
large diamond finds began to circulate nonetheless.
Lesotho Kimberlites (1973), a book Nixon later com-
piled and edited as chief geologist in the country’s
Department of Mines and Geology, noted that some
1,200 diggers were working the area by 1965, a num-
ber that quickly swelled to some 6,000 within two
years.

Figure 9. This postage stamp, issued in 1976, shows
the colossal 601.26 ct Lesotho Brown diamond.
The image pays homage to the Ramaboas (seen in
the background) and Lesotho’s King Moshoeshoe IT
(encircled).

LESOTHO BROWN DIAMOND

LETSENG DIAMOND MINE

The eureka moment for Lesotho came in 1967,
when a digger, Ernestine Ramaboa, unearthed a
brown colored diamond weighing 601.26 ct in the
area of LetSeng-la-Terae. Ramaboa and her husband,
Petrus, reportedly secreted the diamond away, feign-
ing illness to avoid arousing the suspicions of fellow
diggers, and then walked for four days across the
mountains to the capital city of Maseru to sell their
find (figure 8). News of the find spread quickly, and
it was reported that the government had to step in to
guarantee the Ramaboas’ safety (Balfour, 1981).

At the time it was reported to be the world’s
eleventh-largest gem-quality diamond—and the
largest reported found by an artisanal miner
(Sotheby’s, 2008). The diamond was named the
Lesotho Brown (figure 9). The government set up a
sealed tender to obtain the best possible price for the
diamond. According to the September 1967 issue of
Diamond News and S.A. Jeweller, this colossal gem
was first sold for 216,300 rand (equivalent to
$302,400 at the time) to South African dealer Eugene
Serafini. In 1968 it was purchased, also via auction,
by American jeweler Harry Winston. A fitting epi-
logue to the story is that Winston invited the Ram-
aboas to New York City for the unveiling and
cleaving of the diamond. The moment was broadcast
on live television across the United States (Balfour,
1981). The Lesotho Brown rough yielded 18 dia-
monds, including the Lesotho I, a flawless 71.73 ct
diamond, and the Lesotho III (figure 10), a 40.42 ct
marquise purchased by Aristotle Onassis and given
to Jacqueline Kennedy as an engagement ring. In
1996 the Lesotho III ring sold at an auction of the for-
mer First Lady’s estate for $2,587,500 (“Jackie O
Lesotho diamond sells...”, 1996).

Figure 10. The Lesotho III, a 40.42 ct marquise fash-
ioned from the Lesotho Brown, was given by Aristotle
Onassis to Jacqueline Kennedy for their engagement.
Photo courtesy of Sotheby’s.
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GOVERNMENT DIGGINGS

Ramaboa’s discovery brought a wave of local small-
scale miners to the LetSeng-la-Terae area. Despite
their rudimentary tools and mining methods, they
found a number of diamonds (Maleleka, 2007). In an
effort to gain control over LetSeng-la-Terae, the gov-
ernment, through the Lesotho National Develop-
ment Corporation, granted Rio Tinto Zinc (RTZ,
now Rio Tinto) an exploration license in 1968. RTZ
upgraded the road and airstrip in the remote area and
built a sampling plant. Beginning in 1969, RTZ sam-
pled the Main pipe to about 55 meters deep, recover-
ing 2,635 carats over the duration of the project. The
company’s final report, issued in 1972, confirmed
what many people suspected: that the grade was very
low, though it occasionally produced unusually large
diamonds. In the sampling carried out by RTZ, for
example, over 90% of the value came from less than
10% of the diamonds—six stones, in fact—one of
them nearly 50 ct (Chadwick, 1981). There was also
the remoteness and inaccessibility of the area, which
at the time made development costs uneconomically
high. After RTZ declined to mine the deposit, the
government granted licenses to individual diggers
using limited mechanization who worked three-
square-meter claims. For their part, the locals con-
tinued to find diamonds (Maleleka, 2007).

After RTZ's departure, the government of Lesotho
asked De Beers in February 1975 to reevaluate the data
collected by Rio Tinto. In a move that surprised some
analysts, De Beers chairman Harry Oppenheimer
signed an agreement with the prime minister in De-
cember 1975 to develop the mine. “De Beers will go
ahead with the mine in spite of the risk—an obvious
risk judged by Rio Tinto’s findings against such a ven-
ture,” according to one newspaper story (Payne, 1975).
Even De Beers harbored some misgivings. As Oppen-
heimer noted, “We are certainly doing something that
is pretty risky which I don’t think other people would
be inclined to do, and while I think that this is some
way of philanthropy, we certainly were influenced by
our desire to play a part in the development of
Lesotho” (“Latest reports from the Lesotho Dept. of
Mines,” 1978; Madowe, 2013). The agreement fac-
tored in a 25% government share and a seat for the
government on the board of directors of a Lesotho-
based joint venture formed by De Beers. Between 600
and 900 people, mostly Basotho, were to be employed.

Diamonds would be sold through De Beers’s mar-
keting arm, then called the Central Selling Organi-
zation (CSO). The amount owed to the state from tax
and dividends, once the capital had been amortized,
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was nearly 65% of sales. The mine’s profitability was
an open question, given the amount of investment
needed for its infrastructure (“Onstream, upstream,”
1977). Announcing the decision, a De Beers press re-
lease detailed the challenges:

The design of the recovery plant took into consideration the
particular situation of the mine—the difficulties of access,
the effect of the gale force winds and the sub-zero tempera-
tures on site. For example, gale force winds experienced at
Let$eng would pose problems for conveyor scaffolds and the
normal sized recovery plant buildings and the icy conditions
could affect the conventional slurry and gravity circuits.
The steeply sloping ground too had to be considered in re-
lation to the pumping of slurry and gravels in the treatment
plant. The plant designers, who also have to bear in mind
the recovery of the larger diamonds peculiar to the main
pipe at LetSeng, took the decision to excavate and locate the
plant within the mountainside itself secure from the ele-
ments (De Beers Consolidated Mines Limited, 1975).

Furthermore, a road costing three million rand ($3.7
million at the time) would be built through the moun-
tains, connecting the mine to both Johannesburg,
South Africa and the country capital, Maseru. The
mine officially opened in November 1977. At a cost of
more than 30 million rand (US$37 million), it went at
least 6 million rand ($7.4 million) over its intended
budget. De Beers geared the plant to do the primary
sorting and washing to identify larger gems before the
ore went to the crusher. The company also installed
an X-ray machine to further identify larger diamonds
after the initial crushing to retrieve them before sec-
ondary crushing (Chadwick, 1981).

In 1978, a 130 ct colorless diamond was recovered,
which mine manager Keith Whitelock noted would
help defray operating costs for a year. Diamond prices
peaked in 1980, with the high-quality stones leading
the way. But prices fell sharply the following year and
continued sliding. In 1982, De Beers decided to close
operations (figure 11) because the cost of running
Let$eng had become untenable (Blauer, 2010).

For its five years of operation, De Beers’s produc-
tion totaled 272,840 carats recovered from processing
9.4 million tons of kimberlite at the Main pipe, for a
grade of 3.03 carats per hundred metric tons (table 2.
About 65% of the output was gem quality, while
27% was industrial and 8% was bort (suited for
crushing into abrasives). Only 7.6% of the produc-
tion was larger than 14.7 ct, yet these accounted for
62% of the mine’s revenue (Venter, 2003).

SECOND LIFE FOR LETSENG
After De Beers’s departure, the mine was worked spo-
radically by artisanal diggers from 1983 to 2003, but
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no formal mining was done. A second life for LetSeng
began in 1999 when the Lesotho government, com-
ing off several years of political instability and vio-
lent demonstrations in Maseru, sought help to
redevelop the resource to provide sorely needed na-
tional revenue (Shor and Weldon, 2014). The result
was a consortium, LetSeng Holdings SA, comprised
of Matodzi Resources, Johannesburg Consolidated
Investments (JCI), and LetSeng Guernsey, that took
a 76% share in the venture, with the government
holding the remainder. JCI, a South African gold min-
ing firm, provided the start-up funding of approxi-
mately US$20 million (Venter, 2003). After extensive
negotiations, the government and consortium agreed
to a 7% royalty on diamonds sold, coupled with a
35% corporate income tax—much lower than the
15% royalty and 50% corporate tax levied on De
Beers (Venter, 2003). By the time the mine was ready
to begin producing, JCI had acquired a 50% share of
the LetSeng Holdings consortium and commissioned
a second processing plant designed to double its ca-
pacity. Mining began in May 2004, starting with the
ore that De Beers had left stockpiled. The company

TABLE 2. Diamond production of LetSeng, 1955-2014.

Figure 11. Diamonds over 3 ct, such as these two dia-
monds found recently at the recovery plant at
Letseng, were extracted from tailings left behind from
De Beers’s operation at Letseng-la-Terae. Photo by
Robert Weldon/GIA; courtesy of LetSeng Diamonds.

anticipated an annual output of 68,000 carats begin-
ning the following year (Hill, 2006; Telfer and
McKenna, 2011).

Period Carats Ore (metric tons) ~ Value/ct (US$)  Grade (cpht) Operator
1955-1968 62,070 nd nd nd artisanal
1969-1972 2,000 80,000 nd 2.5 RTZ
1972-1976 43,000 nd nd nd artisanal
1977-1982 272,840 9.4 M nd 3.03 De Beers
1983-2003 117,000 nd nd nd artisanal

2004 14,000 nd nd nd LetSeng-JCl

2005 37,000 nd nd nd LetSeng-JCI

2006 54,677 2.6 M 1,100 2.1 LetSeng-JCI

2007 73,916 4.0 M 1,976 1.85 Letseng-Gem Diamonds
2008 101,125 6.6 M 2,123 1.53 Letseng-Gem Diamonds
2009 90,878 7.5 M 1,534 1.21 Letseng-Gem Diamonds
2010 90,933 7.6 M 2,149 2.00 Letseng-Gem Diamonds
2011 112,367 6.8 M 2,776 1.65 Letseng—-Gem Diamonds
2012 114,350 6.6 M 1,932 1.75 Letseng-Gem Diamonds
2013 95,053 6.5 M 2,050 1.46 Letseng—Gem Diamonds
2014 108,596 6.4 M 2,540 1.70 Letseng—-Gem Diamonds

Value in US$ per carat; cpht = carats per 100 metric tons; nd = no data

Sources: Bowen et al. (2009) and Gem Diamonds annual reports for 2007 to 2014
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Figure 12. This state-of-the-art processing plant at
Letseng is designed to minimize damage to large dia-
monds and improve the recovery rate. The plant takes
advantage of the region’s mountainous topography by
incorporating a gravity-fed recovery process. Photo by
Robert Weldon/GIA.

Expansion began in earnest in 2005, when
Let$eng Holdings held an initial public offering (IPO)
with the goal of raising $31.4 million to build the
new processing plant (figure 12). The sale was buoyed
by the discovery of a 186 ct diamond, quickly fol-
lowed by a 72 ct stone (Zhuwakinyu, 2005).

Despite the IPO, the company fell short of the ad-
ditional $26 million needed to develop the mine to
full operation. As a result, JCI began negotiations to
sell the Letseng Holdings stake to Gem Diamonds, a
deal that was finally signed in the fall of 2006 for
$130.1 million. It resulted in a restructured owner-
ship with a new name, LetSeng Diamonds Ltd. The
government took a 6% larger stake, now totaling
30%, in exchange for a $5.54 million loan that would
be repaid to the new company (Hill, 2006). Gem Di-
amonds owns the remaining 70% interest.

Restarting production remained a challenge be-
cause of the difficulties noted above and because the
depth of the deposit was never fully sampled by Rio
Tinto or De Beers (R. Burrell, pers. comm., 2014).

MINING AND PROCESSING

When Gem Diamonds acquired the right to mine the
concession in 2006, LetSeng had resumed active min-
ing for just over a year, with an annual production of
55,000 carats. To lower costs and increase efficiency,
Gem Diamonds turned to a relatively new mining
method, designed for twin pipes, called split-shell
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open-pit mining. Traditional open-pit diamond min-
ing involves gradual hollowing out of the entire kim-
berlite pipe in circular stages and, as the pit grows
deeper, cutting away walls in progressively wider
concentric circles. With each circle, the cut (or
“waste stripping”) becomes wider, so deeper mines
incur increasingly higher costs as the percentage of
waste to kimberlite rises. In addition, waste disposal
becomes much more costly.

With the split-shell concept, the waste stripping
and mining is done on one side of each pit in alter-
nate cycles—one cycle on the northern side of each
pit, then switching to the southern side. The waste
is removed via a common ramp between the two
pipes. The split-shell method can target higher-grade
areas of each pipe and defer a large amount of waste
stripping, because only part of the kimberlite is being
mined at any one time. As a result, mining compa-
nies can recoup their costs much faster. A study con-
ducted at De Beers’s Venetia mine in South Africa,
which converted to the split-shell method after seven
years of traditional mining, found it reduced costs by
25%. Earthmoving equipment requirements were re-
duced by 30%, and yearly waste removal went from
32 million to 20 million metric tons, while maintain-
ing the same level of diamond production (Gallagher
and Kear, 2001).

There are risks, however. First, concentrating
mining operations in the highest-grade sections of
the deposit for too long can shorten the mine’s life
by rendering the lowest-grade areas of the pipe un-
economic. Mining operations must be carefully bal-
anced between the sections of the pipe to ensure this
does not happen. In addition, the costs will eventu-
ally rise after it becomes necessary to remove the
waste from the sections of the pipe that have been
deferred (Gallagher and Kear, 2001).

At LetSeng, De Beers mined a small section called
K6, the highest-grade portion of the Main pipe down
to 120 meters, and began working the “softer ore”
section of the Satellite pipe (Telfer and McKenna,
2011). Today, most of the mining is done in the area
adjacent to the section De Beers worked (K4). The
Main and Satellite pipes are being worked at about
150 meters, with indicated resources (sampled with
reasonable knowledge of the grade) down to 210 me-
ters. Gem Diamonds engineers note that the mine’s
previous operators did not adequately sample deeper
areas of the pipe. The company has recently sampled
down to a depth of 476 meters at the Main pipe, still
finding diamonds but uncertain of the grade. This is
an inferred resource. The Satellite pipe has an in-
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TABLE 3. Probable mining reserves as of December
31, 2010.

Occurrence Tonnage Grade Carats Value
(cpht)® per carat
Satellite pipe  17.02 M 2.07 353,000 US$3,170
Main pipe 59.22 M 1.46 867,000 US$2,414
Stockpile 0.17M 0.87 1,500 US$1,209
Total 76.41 M 1.60 1,221,700 US$2,631

acpht = carats per 100 metric tons

ferred resource down to 628 meters. The company
has test-bored as deep as 800 meters and is still eval-
uating the samples (R. Burrell, pers. comm., 2014).

A 2011 report noted that indicated resources as of
December 31, 2010, were calculated at about 77 Mt
(million metric tons), at a grade of 1.61 carats per
hundred metric tons (cpht), yielding 1,238,000 carats
worth $2,629 per carat at 2011 market prices, or
roughly $33 billion. Inferred resources added another
141 Mt at a grade of 1.72 cpht, yielding 2,423,200
carats worth $2,733 per carat, or $67 billion (Telfer
and McKenna, 2011). This equates to a 30-year mine
life. A more immediate probable mining reserve is
calculated at 76.4 Mt at a grade of 1.60 cpht, yielding
1,221,700 carats worth $2,631 per carat in 2011 (see
also tables 3 and 4).

LetSeng is also unusual in that it yields only a
small percentage of diamonds less than two millime-
ters. Because of this, the recovery operations do not
screen for diamonds below that size (Bowen et al.,
2009).

From these figures, the value of one ton of ore can
be calculated as roughly $42, which is in line with
other economic kimberlite mines in southern Africa.
Previous and current mining has shown that the
Satellite pipe has a slightly higher grade and a slightly
higher content of large diamonds than the Main pipe
(Telfer and McKenna, 2011).

TABLE 4. Probable, indicated, and inferred reserves
of LetSeng, as of December 31, 2014.

Probable Indicated  Inferred Total
Ore (million tons) 131.9 187.1 106.8 293.9
Grade (ct/100 tons) 1.71 1.73 1.67 1.71
Carats (million) 2.26 3.23 1.78 5.01
Value per carat US$2,045 US$2,036 US$2,051 US$2,073

Source: Gem Diamonds Ltd. (2015a)
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Complicating the mining of the Satellite pit is
that during the kimberlite eruption 90 million years
ago, an immense chunk of basalt country rock—
about 1 hectare (10,000 square meters) wide and 150
meters deep—was detached into the southern sec-
tion of the kimberlite pipe. This creates an immense
waste expense and an obstacle to mining the pipe
(see figure 6, bottom). Current plans are to mine the
open pits until 2038 (Gem Diamonds Ltd., 2015b).

LetSeng produces approximately seven million
metric tons of ore and 20 million metric tons of
waste per year and employs local contractors for
much of its mining activities, with the exception of
blasting. Drilling is done with Atlas Copco Roc L8
and L6 machines. The mine employs a mixed loading
and hauling fleet of Caterpillar 385C and 390D exca-
vators, together with Caterpillar 773 (50-ton capac-
ity) rigid-body dump trucks for hauling waste and
Caterpillar 740 (40-ton capacity) articulated dump
trucks hauling ore (figure 13). The mixed fleet is
suited for handling different ore and waste profiles
during various stages of mine development.

IMPROVING RECOVERY AT LETSENG

LetSeng’s financial model is dependent upon its abil-
ity to recover large stones intact. Because of this,
standard diamond recovery processes, which crush
the ore into small pieces for fast, efficient recovery,
cannot be used without major modifications. Gem
Diamonds invested $9.9 million in new diamond

Figure 13. A 50-ton dump truck and front-end loader
remove the kimberlite ore after blasting at the bottom
of the Main diamond pipe. Photo by Robert Weldon/
GIA; courtesy of Letseng Diamonds.
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processing technology to spare the large stones, all
because of changes in the diamond market since the
mine first operated in the 1970s and 1980s. As Gem
Diamonds chief executive officer Clifford Elphick ex-
plained, prices for very large diamonds were rela-
tively low compared to smaller stones, so it was
more cost-efficient to damage such goods during pro-
cessing in the name of speed. In recent years, how-
ever, the rising number of billionaires and
ultra-wealthy connoisseurs has pushed prices of
major diamonds to record levels. Now mines must
increasingly focus on recovering these high-value
stones—especially as they go deeper and mining
costs rise.

After Gem Diamonds acquired a majority share
of LetSeng Diamonds, the company built a second
treatment plant that would double the mine’s capac-
ity. The plant’s owners also introduced new technol-
ogy to minimize damage to large diamonds and
reduce construction and operating costs. The design
of Plant 2 took advantage of the mine’s topography,
with the processing plant set on a 17° slope. Material
would be fed from the top end, letting it flow down-
ward stage by stage through the separating and crush-
ing processes, reducing the need for pumps and
conveyors (Bornman, 2010). Plant 2 went online in
the fall of 2008. Together the two plants treat 5.7 mil-

Figure 14. Inside Plant 2, an observation window
into the conveyor belt taking the large pieces of kim-
berlite to the crushers. Photo by Robert Weldon/GIA;
courtesy of Letseng Diamonds.

292  LETSENG DIAMOND MINE

TABLE 5. Production of large diamonds at LetSeng,
2005-2014.

Size (ct) 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
>100 6 5 5 7 5 6 5 3 7 7
60-100 7 14 9 16 10 10 19 13 16 21
30-60 30 40 39 74 76 61 5 61 50 69
20-30 49 47 65 8 98 8 91 110 71 101

Total>20ct 92 106 118 185 189 166 174 187 144 198

Source: Gem Diamonds annual reports

lion metric tons of ore per year. An additional 1.3
million tons per year, mainly from waste dumps, are
processed by an outside contractor, Alluvial Ven-
tures, through their two plants.

The primary ore crushers break the large kimber-
lite blocks into pieces about 125 mm in diameter.
From there the ore goes through a scrubbing process
that uses vibration to remove excess clay, rock, and
other foreign matter. In this process, the kimberlite
pieces grinding together do the scrubbing without ad-
ditional grinding agents that could damage the
stones. From there they proceed by slurry to the
coarse crushing, which sizes the material down to 45
mm diameter—a 200 ct rough is approximately 30
mm in diameter.

Although the company had recovered a number
of large diamonds by 2013, executives remained con-
cerned that major stones were not surviving the
crushing process, particularly because LetSeng type
IIa diamonds generally display excellent cleavage,
and a significant proportion of them are cleavage
fragments (Bowen et al., 2009). At the beginning of
that year, the throughput of ore was deliberately
slowed to allow closer observation of the conveyor
to spot large stones (figure 14). After several months,
though, there was still no clear correlation between
processing speed and diamond damage.

In the second quarter of 2013, the company re-
placed the Plant 2 crushers, large steel jaws that
broke the ore down to small pieces in three stages,
with a cone crushing system, configured specifically
for LetSeng’s production (Cornish, 2013). In this new
system, the ore is loaded into a receptacle and passed
over a rapidly spinning cone that also oscillates side
to side, crushing the ore against the sides of the pas-
sage without exerting the diamond-damaging pres-
sure of the jaw system (Gem Diamonds Ltd., 2014).
Gem Diamonds subsequently replaced the crushers
in Plant 1 as well. According to LetSeng Diamonds
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Figure 15. Mazvi Maharasoa, CEO of Letseng Dia-
monds, the joint venture between Gem Diamonds
and the Lesotho government, photographed in front of
the processing plant. Photo by Russell Shor/GIA;
courtesy of Letseng Diamonds.

chief executive officer Mazvi Maharasoa (figure 15),
the new crushers sized the kimberlite chunks into
pieces roughly 50 mm (about 2 inches) in diameter,
instead of 20 mm as in the past.

The result, beginning in May 2013, was an imme-
diate improvement in the number of large diamonds
recovered. From January through April 2013, LetSeng
yielded one diamond over 100 carats and three dia-
monds between 45 and 55 carats (table 5). From May
2013 until year’s end, 17 very large diamonds were
recovered, including one over 150 carats, three that
were approximately 100 carats, and 13 between 60
and 80 carats (Gem Diamonds Ltd., 2014).

After crushing, the kimberlite pieces are con-
veyed to the recovery area, where the diamonds are
separated from waste rock by X-ray technology.
XRL (X-ray luminescence) and XRF (X-ray fluores-
cence) units, developed in the 1980s, take advantage
of the fact that diamonds will fluoresce when ex-
posed to intense X-rays. The crushed kimberlite
particles are dropped in a thin stream under a beam
of X-rays. When a diamond fluoresces, it activates a
photo-detector, triggering a jet of air that deflects the
diamond into a collector box (Valbom and Dellas,
2010). Older X-ray recovery units identified dia-
monds by fluorescence alone, causing nonfluorescent
diamonds (which include many type II) and some
fancy-color diamonds to slip through to the waste
piles. More recent methods adopted at Letseng em-
ploy X-ray transmissive (XRT) technology before the
crushing process to identify large rough type II crys-
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tals by measuring their specific radiometric response
to X-rays and eject them from further processing
(Cornish, 2013). The general principle behind XRT is
that diamond shows up as a much brighter image
than other Si-bearing minerals. Minerals containing
Fe or heavier elements will show up even darker.
XRT sorting does not rely upon a diamond’s trans-
parency because it does not deal with visible light
range. Even if the sample is sufficiently coated to be
completely opaque, the XRT sorter will detect it. The
company tested these X-ray units on tailings, recov-
ering $12 million worth of diamonds over six months
(Cornish, 2013; Gem Diamonds Ltd., 2014).

CHARACTERISTICS AND MARKETING OF
LETSENG DIAMONDS

The LetSeng mine is famous for its very large dia-
monds (tables 1 and 5). The largest, the Lesotho
Promise (figure 16), was discovered in 2006. At 603
ct, it surpassed the 601.26 ct Lesotho Brown. Al-
though only marginally larger, the Lesotho Promise
is a type Ila diamond, and its absence of color re-
sulted in a stunning collection of 26 diamonds of D
color and Flawless clarity (figure 17). A significant
percentage of diamonds from Let$eng have excep-
tional clarity and transparency, no fluorescence, and

Figure 16. The 603 ct Lesotho Promise is the fifteenth-
largest rough diamond ever discovered. London lux-
ury jeweler Laurence Graff purchased it in 2006 for
$12.4 million. Photo courtesy of Laurence Graff.
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Box B: MORPHOLOGY OF LETSENG DIAMONDS

Most natural gem-quality diamonds contain nitrogen
impurities (type I) and grow in the form of an octahedron.
A small percentage contain no measureable nitrogen im-
purities in their lattice (type II) and often occur as irreg-
ular, flattened, or elongate crystals. Diamonds usually
crystallize in the earth’s mantle in rocks known as peri-
dotites or eclogites. These are picked up and transported
to the surface by a type of molten rock called kimberlite.

Figure B-1. With increasing resorption, the morphology
of a diamond crystal changes from octahedral to do-
decahedral forms. From Tappert and Tappert (2011).
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are classified as D-color and Flawless (figure 18).
They are type IIa diamonds with roughly dodecahe-
dral shapes; octahedral shapes are very rare, compris-
ing less than 1% of the LetSeng population (Harris,
1973; Bowen et al., 2009; see box B).

In 2014, Let8eng reported that it found seven dia-
monds over 100 ct. By year’s end it had sold five of
them, which represented 14% of LetSeng’s total sales

294  LETSENG DiaMoND MINE

Figure B-2. These diamonds, each weighing approxi-
mately 4 ct, represent several days of mine production at
Letseng in September 2014. Most crystals show strong re-
sorption features and dodecahedral forms. Photo by
Robert Weldon/GIA.

Diamonds are chemically unstable in a kimberlite
magma, and the outer surface of the diamond is often
etched and partially dissolved during transport, a process
known as resorption. This process causes an octahedron
to lose volume and gradually convert to a dodecahedral
form (figure B-1).

Several days of production at the LetSeng mine in Sep-
tember 2014 yielded the group of approximately 4 ct dia-
monds seen in figure B-2. Nearly all of them revealed
strong resorption marked by smooth, rounded surfaces
with indistinct features. The near-colorless and brown
stones showed irregular shapes, typical of type Ila dia-
monds, whereas the three yellow type Ia diamonds in the
center presented obvious dodecahedral forms. Of the
larger stones in figure B-3 (approximately 8-10 ct range)
that were available during the mine visit, all were near-

for the year. The mine recovered a record 198 dia-
monds larger than 20 ct, 54 more than the previous
year. LetSeng’s 2014 production was valued at an av-
erage of $2,540 per carat, buoyed during the final
quarter by the recovery of 13 large diamonds whose
price exceeded $1 million each, including a 299.3 ct
yellow diamond (price undisclosed), a 112.6 ct color-
less diamond that sold for $5.8 million, and a 90.4 ct
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colorless to slightly brownish with distinctive resorption
features and irregular or elongate shapes, characteristics in-
dicative of type Ila diamonds.

Let$eng diamonds are well known for some degree of
dodecahedral form, with more than 95% of the recovered
stones showing significant resorption effects (Bowen et
al., 2009). The mine is also known for producing a high
percentage of large type Ila diamonds of exceptional color
and clarity, but with irregular crystal forms. The LetSeng
mine production available to the authors was consistent

colorless diamond that brought $4.2 million (Max,
2015). In the first half of 2015, the average value
slipped to $2,264 per carat, though 13 diamonds of-
fered during that period sold for more than $1 million
each (Gem Diamonds Ltd., 2015c¢).

The initial sorting and valuing is done at the mine
site to satisfy the Kimberley Process (KP) require-
ments for export and to establish values for the gov-
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Figure B-3. Larger dia-
monds from Letseng, like
these crystals ranging
from 8 to 10 ct, were
usually type Ila with ir-
regular forms. Photo by
Robert Weldon/GIA.

on both counts.

Type Ia diamonds from Let$eng usually have irregular
shapes. The 22.87 ct type IIa stone in figure B-4 (left) has
excellent color and clarity but no distinct form other than
a single octahedral face with visible trigons. In contrast,
type Ia diamonds show more distinct forms such as the
partially resorbed 32.97 ct yellow octahedron in figure B-
4 (right). Octahedral forms like this are relatively rare at
LetSeng.

Figure B-4. These two
crystals from LetsSeng il-
lustrate the morphologi-
cal differences between
irregularly shaped type
IIa diamonds such as the
22+ ct stone on the left
and type Ia octahedral
stones such as the 32+ ct
stone on the right. Photos
by Robert Weldon/GIA.

ernment, which receives at present a 7% royalty
based on value. From the mine they are exported to
Antwerp, where they undergo another KP check be-
fore proceeding to the company’s sales office at Lange
Herentalsestraat in the city’s diamond district. At the
sales office, the rough is cleaned by an acid wash to
remove all surface material and then revalued and
sorted for sale (C. Elphick, pers. comm., 2014). Dur-
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Figure 17. Twenty-six D-Flawless diamonds of various
shapes cut from the Lesotho Promise were assembled

by Graff into a necklace valued at $60 million. Photo

courtesy of Laurence Graff.

ing the sorting process, the Antwerp sales team first
sets reserve prices on individual rough diamonds
larger than 10.8 ct and then on parcels of smaller

Figure 18. This group of type Ila rough diamonds ranges
from almost 14 ct to 91.07 ct. Such diamonds make
LetSeng a feasible mining proposition. Photo by Robert
Weldon/GIA; courtesy of Gem Diamonds Ltd.
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Figure 19. This rough diamond dodecahedron from
Letseng weighs 11.14 ct. Given its rare, attractive
shape and color, the stone would command a high
asking price at auction. Photo by Robert
Weldon/GIA; courtesy of Gem Diamonds Ltd.

goods grouped by weight, quality, and shape.

LetSeng rough is offered ten times per year in on-
line auctions conducted through its Antwerp office
(figure 19). Diamonds larger than 100 ct are offered
individually in special sales.

Unlike other smaller diamond producers, Gem
Diamonds maintains its own sales office and does
not employ a contractor. Selling its own goods in this
manner provides LetSeng with complete flexibility
over the marketing of its rough production, said CEO
Clifford Elphick (figure 20), while reducing sales and
marketing costs from 2.5% to 1.5%.

“We have about 150 customers for each sale,” said
Elphick. “They have a ten-day viewing period to re-
view the goods, and can bid up to the final minute.”

Unlike some rough diamond auction models
where high bids are averaged into across-the-board
prices for a particular category, the winners buy their
lots for their high bid price. “Occasionally, if a bid
seems unrealistically high, we will ask the client to
review it,” Elphick explained. “Once in a while some
people misplace a decimal point.”

Elphick noted that in the eight years of selling di-
amonds from Let$eng, both the sales staff and clients
have developed a strong understanding of the goods
and their prices, so the process usually runs very
smoothly.

While the very large stones capture the headlines
and high price tags, most of LetSeng’s earnings come
from commercial goods (figure 21) and 5-15 ct goods,
which actually achieve the highest per-carat prices.
““We get prices over $50,000 per carat for the top qual-
ities: type II goods of high color, which we call
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Figure 20. Clifford Elphick, CEO of Gem Diamonds,
emphasizes the value of large type Ila diamonds but
notes that a significant portion of production in-
cludes commercial goods. Photo courtesy of Gem
Diamonds Ltd.

‘LetSeng-y,”” he said. “The cutters like these because
they are easy to work, with high yields. Many of
them polish to D color—perhaps a little higher than
a normal D, because they are type II with very little
graining.”

In addition, the mine occasionally produces some
fancy-color diamonds—two or three blues a year, and
a larger number of pinks and yellows (figure 22).

Elphick explained that the explosion in the num-

LETSENG DIAMOND MINE

Figure 22.These rough diamonds, a 3.72 ct faint
pink and a 9.55 ct grayish blue stone, are from
Letseng’s limited production of fancies. Photo by
Robert Weldon/GIA; courtesy of Gem Diamonds Ltd.

ber of ultra-wealthy individuals over the past 15
years has sparked demand for large, high-quality di-
amonds, driving prices higher and making Let$eng
profitable to mine again. But Elphick added that the
per-carat price begins diminishing above 15 carats be-
cause of the risks still inherent in diamond cutting.
“If they make a mistake on a ten-carat stone, it won't
put them out of business. But when millions of dol-
lars are involved, they have to hedge a bit.”

Lots that do not sell at the company tender auc-
tions are sent to contractors for polishing. These ac-

Figure 21. During a visit
to LetSeng, the authors
were offered the oppor-
tunity to photograph
several days’ worth of
production. The mine
produces a number of
“three-grainers,” such
as this group of 88
stones weighing a total
of 66.40 carats. Photo
by Robert Weldon/GIA;
courtesy of Letseng Dia-
monds.
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count for $15 to $20 million yearly, he said, noting
that most of the buyers for polished goods are also
the company’s rough clients.

All of LetSeng’s unsold rough is polished in
Antwerp. Elphick and Maharasoa both stated that
the plan is to establish a polishing operation in
Maseru as part of a goal for the mine to contribute
15% of Lesotho’s gross national product. Elphick said
that the company already has the space to begin a
small polishing operation in the capital but is await-
ing permits from the government.

“It could never become a large operation that
would compete with those in India,” Elphick ac-
knowledges, “but we can start small and see if we
can expand later.”

CONCLUSIONS

The LetSeng mine is a unique diamond resource
whose economic viability has been realized by strong
increases in per-carat prices for large diamonds since
2000. While earlier attempts to mine the deposit
were unsuccessful because of the low ore grade and
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Figure 23. These rough
diamonds (22.30, 91.07,
and 23.37 ct) were atic-
tioned through Letseng’
sales office in Antwerp.
Such exceptional type
IIa diamonds of un-
usual shape—many are
cleavage fragments like
these—comprise a sig-
nificant part of Letseng’s
production and offer the
tantalizing possibility
that they were once
parts of larger gems.
Photo by Robert Wel-
don/GIA; courtesy of
Gem Diamonds Ltd.

[*9)

the challenges of moving equipment to a remote lo-
cation high in the mountains of Lesotho, the mine’s
current majority owner has invested in radically
modified diamond recovery methods to greatly re-
duce the damage to large diamonds, particularly
those above 50 ct. The company markets LetSeng’s
unique production through its own sales office in
Antwerp (figure 23), via regularly scheduled auctions.
Despite the profitability, there is concern that the
mining license is finite, expiring in 2019, and that a
renewal may carry more costly terms. In a 2010
paper, Mazvi Maharasoa, CEO of LetSeng Diamonds,
noted that operating costs of 70 million loti per year
(US$6 million) were too high given the finite nature
of the lease, the fluctuating exchange rates, and the
costs of building and maintaining access roads and
transporting supplies. Demand for very large dia-
monds such as those produced at LetSeng has re-
mained high through turbulent economic times, and
the mine’s operators are confident that it will con-
tinue to yield large diamonds, the sale of which will
make headlines around the world.
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