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MINERAL MINING IN QUEENSLAND

By VICTOR G. C. NORWOOD

HE warning, crudely daubed in white paint on a sun-
warped board sign, read, “BEWARE of snakes, red-back
spiders, and lunatics . . .”

The latter reference was probably added as a touch of humour.
But, as I can confirm from personal experience, nobody but a
lunatic would voluntarily accept, for long, the punishing con-
ditions pertaining to sapphire prospecting around Anakie, one-
time bonanza of the pioneer diggers.

I left Melbourne during one of the longest drought periods
on record, with the intention of investigating geological reports
of sapphire, opal, and agate discoveries in areas previously con-
sidered to be worked out. My transportation was a motor caravan
equipped with bed, water-tank, cooking facilities, etc., and I
planned a tour of some 8,000 miles. I undertook the journey alone.

It has long been suspected that extensive sapphire and opal
fields remain to be discovered in arid regions of Australia’s vast
Outback. Recently, there has been keen interest in the commercial
possibilities of agate, and a small factory for cutting and polishing
agate, and for the manufacture of agate jewellery and components
used for electrical insulators, etc., has been opened in Cairns,

North Queensland.
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I had been guaranteed 5s. per pound for agate delivered to
the factory, and had acquired mineral rights over a large tract of
barren wasteland not far from Cairns. I also had markets for all
the opal and sapphires I could supply.

Travelling up country from Victoria, I considered it practical
to make Anakie and The Willows my first halt. The demand for
sapphires in industry is constantly increasing, and Queensland has
produced some of the world’s finest gemstones. The largest star-
sapphire in existence came from the great ridge known as “Klon-
dyke”, two miles from Anakie. Cut from a rough crystal weighing
1,165 carats, it now weighs 733 carats and is known as the Star
of Queensland, is larger than a hen’s egg, and is 170 carats bigger
than the previous record holder, the beautiful blue-grey gem named
Star of India.

Among other fabulous sapphires found in this part of Queens-
land are the Abraham Lincoln (2,302 carats), the George Washington
(1,997 carats), the Dwight D. Eisenhower (2,097 carats), and the
Thomas Jefferson (1,743 carats), all so named because likenesses
of these American Presidents have been sculped with diamond
drills upon the finished gems.

Just a month prior to my visit, The Willows gemfield yielded
a star-sapphire in excess of 100 carats. Reduced to 67 carats in
the cutting, it i1s now in the possession of veteran prospector and
gem-cutter Peter Laws, through whose capable hands most of the
sapphires found at Anakie and The Willows in modern times find
their way.

Dry-wash mining is a heart-breaking and back-breaking occu-
pation bearing no similarity to gold and diamond recovery by the
use of flume and sluice-box, or suction dredge. The nature of
terrain in which sapphires occur defeats entérprise. The process
involves no machinery or labour-saving devices whatever.

The site for operations is selected after inspecting likely places
recognized from experience, usually a ridge or the dry bed of a
former creek, for “indications” most commonly associated with
sapphire, i.e., carborundum, quartz, jasper, tourmaline, and
conglomerate sandstone.

Large rocks and dead wood must be removed, then the over-
burden spaded away and a pit dug deep enough to expose the
gravel “wash”. Strong poles are cut and lashed together to form
a tripod from which an oblong sieve bottomed with very strong
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Sapphire mining (Queensland). Shaking the sieve (no water).

steel mesh is suspended, preferably with thick wire, about three
feet above the ground.

Gravel is shovelled into the sieve, which is then violently
shaken and agitated until sand, dirt, and grit have been removed.
Large stones are picked out by hand, hard clay masses broken up.
Finally the residue is examined for sapphires and other closely
allied minerals such as zircon, garnet, and amethyst.

It is wearying, monotonous work. Most Queensland sapphires
are not blue but green or yellow. It takes a keen eye to distinguish
a sapphire from the dry gravel concentrate. There is no water
available for sluicing in the Australian Outback where rain some-
times does not fall in twenty years. Temperatures range up to
150 degrees. There is no vegetation, no shade, only skeleton husks
of termite-riddled gum-trees peeling in decay, gnarled roots, and
rocks.

Thirst and loneliness are the sapphire miner’s constant com-
panions, together with lizards, venomous snakes and poisonous
red-back spiders, huge ants, and voracious flies. Outsize mos-
quitoes plague the intruder into these desolate regions. Gravel-
strewn ridges, choked with fallen branches, harbour lethal brown
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snakes, tiger snakes, death adders, and taipans. Scorpions lurk
beneath sloughing bark. Dry, curling leaves are infested with
enormous ticks whose bite causes intense irritation and sickness.

The hardwood trees, however aged and rotten they may be
on the inside, will turn the edge of an axe. Their incredibly tough
roots writhe down among great boulders. No machinery suitable
for sapphire recovery has yet been introduced to the Queensland
gemfields. Methods remain unchanged from what they were 60
years ago when Anakie was the foremost producer of sapphires in
the world.

I share the opinion of many prominent geologists that vast
new sapphire fields exist in desert regions of Australia. But few
white men can work in such intense heat, and the total absence of
water often turns these arid areas into death traps. The sapphire
miner must carry with him sufficient food and water-to last for
the duration of his stay. Even when rain does fall it drains off the
granite-hard ridges almost immediately, and within an hour of the
downpour the terrain is as dry as ever.

Nowadays, Anakie and The Willows, situated some 200 miles
west of Rockhampton, attract tourists and drifters more than
professional prospectors. Few remain longer than a day or two.
There are, however, numerous long-established mines still produc-
ing saphires of gem quality, all under private ownership.

But plenty of free land is available for the free-lance. And
despite crude recovery methods, sapphires continue to reward
time and effort. I myself found more than 60 fine stones at Anakie
within two weeks, four of them blue stones in excess of five carats.
My locations also yielded a vast quantity of green and yellow
sapphires, but most of these had flaws and were useless as gems,
though admirably suited to industry.

It might well be worth the expense of using bulldozers to clear
rocks and overburden from the old Anakie gemfields to uncover
the gravel en-masse, and I am presently concerned with the form-
ation of a company for this purpose. The introduction of mechanical
shakers would simplify the work of gravel processing, but I see no
alternative to dry-wash recovery.

* * *
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From Anakie I drove west towards Winton, Opalton, and
Horse Creck on the fringe of the desert country, all at one time
rich sources of gem opal.

Opal mining, or ‘“‘gouging”, requires patience and consider-
able knowledge of the subject which can only be gained from
practical experience. The most beautiful of all gems, opal is also
the trickiest. Even men who have spent most of their lives in close
association with opal never cease to marvel at its rich variety of
form and pattern, and the constant element of surprise in its occur-
rence. Whether revealing pure lustre, red blaze, iridescent red
and green fire, harlequin patterns, or a surface of opaque mystery,
opals possess a fascination lacking in most higher priced gems.

Opal occurs not only in familiar forms like harlequin, fire,
boulder, Tintenbar, pipe, light, and “potch” or “snide’ (opal with
no commercial value), but also in fossils and sea-shells. “Black”
opal is the rarest and consequently the most valuable.

Boulder opal, formed by intense heat in opposition to water
and hydrous silica cracking huge rocks which in time became
filled in and solid again, occurs in thin veins in brown and grey
ironstone boulders peculiar to parts of Queensland. Because of
its more siliceous form, resulting in opalization without appreciable
changes of temperature, Tintenbar opal from areas of New South
Wales has an unusual depth of colour, and although it has a glassy,
apparently oily appearance, the kaleidoscopic play of colours
beneath the surface is truly magnificent.

Light opal contains pale hues, green, yellow, and blue pre-
dominating. Harlequin contains outstanding multi-colouring with
emphasis on red, green, blue, purple, and orange. “Black’™ opal
is usually translucent black on one side but coloured on the other
and through its structure, whereas true fire opal reveals a blaze of
beautiful colouring like the inner “fire” of a diamond. Potch is
white or blue opal lacking the fire of gem-quality opal, but often
possesses interesting markings and pattern formation.

The most extensive finds of valuable opal have come from
White Cliffs and Lightning Ridge, both in New South Wales, the
latter the world’s only source of black opal. But Queensland, too,
has produced vast quantities of gem opal, and a lot of ground,
mostly desert, has yet to be thoroughly prospected. In 1965, I
found gem opal in arid terrain west of Tennant’s Creek and
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Wauchope where there has been no opal mining activity for many
years.

A strange factor about opal taken from a seam vertical to the
surface is that the colour is always horizontal and on a flat level
regardless of in what position the opal lies. When following a
seam of potch it may suddenly reveal precious opal colour, and just
as abruptly revert to potch. As the whole seam was opalized at
the same time at equal temperatures under the same conditions
involving identical ingredients of analysis, the change from potch
to valuable opal and back to potch remains an enigma.

The colour of opal is unpredictable. A bar of good colour
opal may extend right through both top and bottom strata of
milky potch. Whatever the angle or position of the rock the true
opal bar continues perfectly level.

Many remarkable opal oddities occur, including opalized
bone, tusks, wood, and unique formations of gypsum crystals
(pseudo-morphs) covered with spikes. Some of these fossils are of
great value not only as relics but as gem opals, perhaps the most
valuable specimen being the skeleton of a prehistoric sea creature
about five feet long.

The reaction created by heat and water passing through the
structure of ordinary marine shells over long periods caused them
to become opalized where other shells merely crumbled. Fragile
opalized corals have been preserved, things of great beauty. In-
stances of opalized fish and insects are fairly common. E. F.
Murphy, a pioneer opal ‘“‘gouger’ and later one of the foremost
buyers of precious opal in Australia, once purchased a perfectly
preserved replica of a dog shark. Usually, however, the “fish” is
merely an impression in clay which became filled with siliceous
matter after the actual fish decomposed, as flesh, of course, will not
opalize.

“Noodling” (seeking opal on ground previously mined) is a
term originating from finds of egg-shaped opals that had formed
inside lemon-sized rounds of brown sandstone which later eroded
away leaving the opalized core. In Central Queensland, near the
Southern Cross Mine, these ‘“‘yowah nuts” as they are called were
found intact and in great quantity. Cracking them open invariably
results in the opaline core being split also.

The richest opal is usually found on white desert sandstone
slopes, in layered ground with seams interposed between each
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stratum and covered on higher levels by sun-baked ground of con-
crete hardness. In such places, below the sandstone, which may be
more than 20 feet thick, lies a gritty layer of “opal dirt” a few feet
thick, underneath which is greasy clay seldom containing opal.
The first sandstone stratum is usually harder and more siliceous,
and it is below this that opal occurs, always forming upwards, never
down. Seam opal is found in flat layers of varying thickness, gener-
ally in pieces which can be fitted together to form a whole, rather
like a giant jig-saw puzzle, having been broken when, as a cooling
liquid, the opal contracted.

Opal consists of 90 per cent hydrous silica and up to 10 per
cent water. In a flat seam colour is usually true, and in a vertical
seam crosses the stone at a regularly maintained level.

Opalized fossils are found in the “opal dirt” stratum.

Finds of coral and sea shells and the remains of marine
creatures establish the fact that an inland sea extending from the
Gulf of Carpenteria to Spencer Gulf once divided Australia. Over
the passage of millions of years this sea was choked with debris—
boulders, timber, clay, and silt deposited by flood waters from the
mountains to east and west, and eventually became filled in.
Ultimately, a crust formed over this immense cretaceous clay and
sand region, known in this day and age as desert sandstone.

The silica content of opal comes from volcanic rock below this
former sea bed which, in association with water, generated tremend-
ous heat and formed a boiling silica-water solution that eventually
poured from cracks and vertical fissures created by cataclysmic
changes, and spread beneath the crust. The remainder found other
vents and formed layers of opal at other levels as it cooled, some-
times reaching openings on or near the surface with resulting patches
of overflow opal. Whatever objects the flow encountered were
opalized.

Opal sometimes occurs with condensed steam imprisoned
within its structure. A piece may have brilliant iridescent colour
at one end and be blue-grey or white potch at the other, or coloured
in the centre and potch at both extremities. Pattern structures,
too, vary considerably, from harlequin squares and dots of “pin-
fire” to curly and twisted patterns, or rolls.

Some opals are basically blue and green: others flame with
red, or a riotous blaze of rainbow hues. Still other examples are
wholly transparent.
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Among genuine black opal, opalized marine fossils, called
“nobbies”, are most in demand. These include sponges and corals.
The rarest “nobbies’ are conical with a teat base, and serrated from
curling rim to pointed extremity. They are mostly found near
surface sandstone, pointed end down. Others are flattened as if
subjected at some time to extreme pressure, and are quite round.
Having originally been of a delicate nature, black opal coral
nobbies are creations of exquisite loveliness exhibiting patterns
different from any other kind of opal.

Seam opal is mined by the skilful use of a pick, great care being
essential as opal is brittle and easily fractured. To expose boulder
opal it is necessary to crack open the rocks with a sledge-hammer—
a herculean task in tropical heat often exceeding 140 degrees.
Boulder opal, formed by the infiltration of silica-water solution into
cracks created by flow’s fierce heat, is not opalized right through
like matrix, but can be cut and polished to make beautiful cameo
pieces.

So-called opal “pipes” found in Queensland, resembling tree
roots, are actually steam bores which later filled with liquid opal.
Another peculiarity concerning pipe opal is that the consistency
of colour throughout the length of the bore’s content is either
wholly true, or completely faulted.

Wherever opal is present underground there are surface
indications such as surface opal or opalized wood. The majority
of Queensland opal has been recovered from pressure-blasted vents
through which silica impregnated steam escaped, and the crust,
easily recognized by heaps of sandstone around the opening, often
reveals opal. If this surface opal is of good colour, that below
ground is usually of fine quality also. But if only potch is found above
ground then excavation is generally a waste of time and energy.

As with sapphire mining, no satisfactory method of expedited
recovery has yet been devised. Opal “gouging” involves pick and
shovel work only, but the rewards are often well worth the labour.

At Tintenbar, an opal ficld near Brisbane on the Queensland
coast, opal was found in association with basalt, a unique occurrence
resulting from volcanic upheaval and a subsequent flow of molten
lava over sandstone. A lot of Tintenbar opal contains air bubbles
and tends to crack during cutting.

Near Horse Creek, south of Opalton, I found no surface opal,
and had to bench down for 20 feet through granite-hard sandstone
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littered with quartz pebbles and enormous boulders before I
encountered the continuation of an old seam. Much of the opal
I obtained was worthless potch, but during the course of a week’s
hard work I accumulated some nice pieces of light and harlequin
opal, and red and green blaze opal of a quality that eventually
realized two thousand pounds in Sydney. There was a lot of
opalized wood in the area, and numerous fossils of curio interest.

I left Horse Creck convinced that by mounting a properly
equipped mining project it would still be possible to recover
precious opal profitably over a long period. The difficulty in this
day and age would be to get reliable men with field experience to
work in such appalling heat, and the undertaking would, at
best, be a gamble.

* * *

The agate, I considered, was a more rewarding proposition
taking everything into account. One does not have to look far to
find agate—it is there, lving around on the ground, in certain
areas, countless tons of it, hitherto regarded as practically worthless.

Open deposits of agate, North Queensland, Australia.

39



Unusual design in lump of agate from North Queensland.
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Using Cairns, in tropical North Queensland, as a base, 1
acquired a soundly constructed truck, hired half a dozen rugged
types who claimed to know something about agate, and eventually
established a camp on the remote sector covered by my mining
concession.

All T had to do was break up agate-boulders into pieces of a
size easily handled, selecting the more colourful grades, load the
truck and drive to Cairns. The each-way journey took two days,
during which time my crew got together other choice loads, im-
proved living accommodation, and eventually devised and con-
structed a crushing device from balanced hardwood logs shod with
iron, a crude but efficient rig that eliminated a lot of back-breaking
sledge-hammer work and made the reducing of huge agate rocks
to lumps one man could easily carry simplicity itself.

Over a period of six weeks I moved some 40 tons of agate.
In addition to exploring new sappbhire fields the proposed company
will be concerned with opal recovery and supplying agate for
industry. The three undertakings will be under separate manage-
ment.

Meanwhile, having organized these projects, I envisage a
return to Guyana where there have been some interesting develop-
ments in bauxite mining, and where I already have established
diamond recovery interests.

It is just possible that the Australian ventures might provide
the capital necessary for machinery to mine bauxite, including
high-pressure hoses, diesel operated, for I am reluctant to turn my
Guyana bauxite holdings, acquired in 1951, over to any of the
major Canadian, American, or Dutch concerns at present monopo-
lizing the industry, and would prefer to form my own company.

Certainly there is no lack of opportunity both in Guyana and
Australia, Queensland in particular, for in addition to opals and
sapphires I know of several locations within a short drive of Cairns
where gold occurs in association with quartz, and black sand.
The possibility of a gold mine operating within sight of the Great
Dividing Range may well become reality during 1968.
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DISPERSION IN DIAMOND

By B. W. ANDERSON

HE great attraction of diamond as a gemstone depends, of

course, chiefly upon its optical properties—its high degree of

clarity or transparency, its high refractive index, and its
dispersion. The effect of fire in a well-cut brilliant-cut stone is so
marked and so beautiful that it is understandable that diamond is
commonly said to have a high dispersion. High it certainly is in
comparison with other colourless stones used in jewellery, but it
must be remembered that these have amuch lower index of refraction.
In cold fact the dispersion of diamond is exceptionally low when
compared with the few transparent minerals which have indices of
similar value, and indeed is surpassed by many gemstones which
have considerably lower indices of refraction.

Students of gemmology will already be aware of these facts, but
there is undoubtedly a tendency to think of minerals which surpass
diamond in this particular as abnormal or freakish in having so high
a dispersion, whereas in reality it is diamond which is quite abnormal
in this property, as in so many others. An effective way of bringing
this home is to draw a graph in which the dispersion figares for the
B - G range are plotted against the refractive index for a wide range
of gem matcrials, including diamond. This has been done by the
writer and is shown in Fig. 1. Here one can see that there is in
general a rough correspondence between the two figures for the
majority of gems, and how completely out of line is the “plot” for
diamond.

Another way of demonstrating the relatively low dispersive
power of diamond in the visible range when compared with
minerals of comparable index of refraction is shown in Fig. 2, where
the R.I. of strontium titanate (1), zinc blende (2), and diamond (3)
for a number of different wavelengths are plotted. This has
provided an opportunity to reproduce data not available in text-
books. For diamond, I have selected some values from the great
range extending from the deep red to 2265A in the far ultra-violet—
i.e. virtually to the ultimate absorption edge of pure, nitrogen-free
(type I1) diamond—which were given by Fritz Peter in an important
but neglected paper in the Zeitschrift fir Physik, published in 1923.

42



/
7/
/
200} /
/
/
180
/
/
160 /
/.
2 /
19| © /
[ /
120/ O8 /
w /
o /
100| A L
a /
80) //
/ .
60 /
A
/ .
AA / ® DIAMOND
./ .
20 » :
T e
// RE/FRACTIVE {INDEX| —
so Jm 200 220 2)4 260 2lg0

FIG.1

Fic. 1. Refractive index for sodium light plotled against the B - G
dispersion for diamond and a number of other gemsiones.

Peter was fortunate in that of the thirty diamonds he tested two were
transparent in the far ultra-violet: the rare type of diamond which
was distinguished as “Type II” in the well-known paper by
Robertson, Fox and Martin written eleven years later. For these
measurements, a prism of 26° 50’ was used, cut from one of Peter’s
Type II stones, the deviation being recorded on a photographic
plate of rays striking a face of this prism at perpendicular incidence.
It will be noticed from the graph that there is a steep rise in refractive
index as the absorption limit is approached. This is a common
phenomenon with solids, and serves to “explain’’ why the dispersion
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of diamond in the visible region lags so far behind those such as
demantoid, zinc blende, strontium titanate, and synthetic rutile
where in each case there is a powerful absorption band either in the
violet or in the near ultra-violet.

The interval between the B line (6870A) and the G line (4308)
is 2562 Angstroms. Using Peter’s results, one can calculate that
an equivalent range to this leading up to the ultimate absorption
edge of diamond would give the dispersion of the mineral as 0-280,
which is close to the dispersion of synthetic rutile and higher than
that for strontium titanate for the B-G range. The figures for the
dispersion of strontium titanate used in the graph are those recently
given by Professor S. Rosch of Wetzlar in the Spring, 1967, issue of
the Zeitschrift der Deutsche Gesellschaft fiir Edelsteinkunde. These
agree closely with those obtained by C. J. Payne some years ago, but
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are more extensive. The values plotted for the zinc blende are
those obtained by C. J. Payne before the war.  As Professor S. Résch
points out, the refractive indices of diamond and of strontium
titanate are identical for light of wavelength 5680A, the value
being 2-4204.

For his work Peter used mainly lines in the emission spectrum
of cadmium: the highest index he recorded for diamond was 2-7151
for the cadmium line of wavelength 2265A. He also describes
similar experiments on quartz and calcite: it is interesting to note
that the value for the ordinary index of quartz for wavelength 2265A
is 1-6179, and for calcite, 1-8131.
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A SEVENTEENTH-CENTURY NOTE
ON GEM PRICES

By M. }. O’DONOGHUE

N 1652 Thomas Nicols, formerly of Jesus College Cambridge,
I produced his celebrated book “A Lapidary, or the History of
Precious Stones”. The copy in the Library of the British
Museum has the alternative title-page “Arcula Gemmea, or a
Cabinet of Jewels.”

A feature of the book is the reference to the value of gems,
expressed in crowns or ducats. In Nichols’ time a crown was
worth five shillings and a ducat about ten shillings.

It has always been difficult to be specific about prices of
gemstones at any period of history and Nichols is one of the few
writers who mentions them. Here are some examples.

DiamoND

A well polished diamond without fault, of the weight of a
peppercorn, is worth ten florins or crowns, according to Boethius,
who also says that a diamond cut with one plain upper table and
four lateral tables two of which are wont to be longer than the
other two, weighing one ceratium or four grains, is worth 50 ducats
or crowns. Stones cut in pyramidal forms are of less value. Accord-
ing to Cardanus in his book “De Subtilitatibus® (1550), a diamond
at Antwerp “wanting one scruple of the weight of an ounce” is
valued at 150,000 crowns.

Rusy

If it weigh two scruples* which is the greatest (for seldom
any of the excellent ones are found of greater magnitude than a
filbert), because of its grateful colour with which it feedeth the
sight and because of those glorious beams which it seemeth to dart
forth of itself, it is esteemed as of great worth as the most excellent

* a scruple is 1/24th ounce or 20 grains
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diamond. If it be found in the weight of four ceratia that is of
16 grains, it is of the same value with a diamond which weigheth
$0 many ceratia.

Bavassius (RED SPINEL)

It is of much less value than the ruby. Linshortanus saith
that one of the weight of one ceratium or four grains is worth ten
ducats. A spinel of the old rock, of the weight of one ceratium,
cut into a tablet, is worth half so much as a diamond of the same
weight, if in its own glory and rosie lustre it be found and free from
blemishes.

GARNETS

The Bohemian ones are worth 20 shillings a piece and if they
be found bigger than ordinary the price of them is increased.
The best Oriental ones of the weight of four grains are worth two
crowns, and by how many times they are found to be double in
weight so many times will double their value . . . as if they weigh
eight grains they are worth four crowns and so proportionately . . .
but with this proviso that their colour . . . be always the perfect
colour of the ruby. (Almandine is classed separately; this jewel
is known to very few and therefore scarce of any price).

AMETHYST

The Oriental ones, if they be hard without clouds and blemishes,
though they weigh but four grains a piece, they are worth many
pounds a piece, and as oft as they are double in weight, so oft is
their price to be doubled. The best are worth as much as the
best Oriental diamond of the same weight.

PEARL

If they be of the weight of four grains a piece, fair and round,
they are worth three crowns a piece.
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SAPPHIRE

One of the weight of four grains is worth many crowns. The
best of these are as much worth as a diamond of the same bigness.

OraL

Their price and esteem is not great in these days: for one of
four grains weight of the first and best kind is scarce worth three
crowns.

EMERALD

The Oriental ones have been esteemed worth ‘a quarter so
much as a diamond of the same weight. Linshortanus doth
esteem them of greater worth than the diamond and valueth an
emerald as big as a diamond of four grains well worth eighty
ducats, whereas he esteemeth the diamond of that bigness not
worth more than 70 ducats.

CHryYSOLITE (PrOBABLY TOPAZ)

A chrysolite of the weight of eight grains is worth four crowns;
one of these excellent ones of 12 grains weight is worth nine crowns
and one of these glorious ones of the weight of two scruples is
worth 100 crowns.
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Gemmological Abstracts

Lenzen (G.). Geschichte der Qualitdtsmerkmale des Diamanten.

History of determining the quality of a diamond. Zeitschr.

d. deutsch. Gesell. f. Edelsteinkunde, no. 60, summer 1967,

pp- 20-28. Extensive bibliography.

The article is the second in the series and deals with purity and
cut. The early Indian period is discussed ; the era lasted from about
400 B.C. to 600 A.D. At that time the quality and therefore the
price was based on the crystal form and on the optical characteristics.
It was considered most important that the octahedra had 6 perfect
corners, next the 12 edges were supposed to be present and then in
order of importance were the 8 faces. The optical quality was
dependent on transparency and lustre.

E.S.

ScurossMAcHER (K.). 80 Fahre. Professor Dr. K. Schlossmacher.
Zeitschr. d. deutsch. Gesellschaft f. Edelstcinkunde, no. 61, autumn

1967, pp. 3-11.

This is an issue published in honour of Professor Schlossmacher’s
80th birthday. In the beginning of the journal there is a biography
of Professor Schlossmacher and there are two congratulatory
articles by X. Saller and B. W. Anderson.

E.S.

Baier (E.). Gezuechtete Kristalle. Synthetic crystals. Zeitschr. d.
deutsch. Gesellschaft f. Edelsteinkunde, 1967, 61, pp. 12-26.
Survey of synthetic crystals which are used in industry. Vari-

ous methods of production are discussed. There are 7 illustrations
of the final crystals, which include calcium fluoride, quartz copper
monoxide, silicon, silicon carbide, etc. The main use for the
synthetic crystals are in optical lenses, prisms and filters, in lasers
and masers, in x-ray monochromators, in counters, for piezo-
electricity, in transistors and semi-conductors and for hard materials
such as bearings and needles.

E.S.
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Bank (H.) and Berpesinskr (W.). Chromhaltiger Turmalin. Tour-
maline containing chromium. Zeitschr. d. deutsch. Gesell. f.
Edelsteinkunde, no. 61, autumn 1967, pp. 30-32.

The constants of an emerald-like tourmaline are given in
detail. The colour is caused by chromium. Graphs show the

relationship between the lattice constants and the axes.
E.S.

Bank (H.) and Oxrusca (M.). Mineralogische Untersuchungen am
Alexandrit  der Novello Claims in Rhodesien. Mineralogical
examination of the alexandrite found in the Novello claims in
Rhodesia. Zeitschr. d. deutsch. Gesellschaft f. Edelstein-
kunde, 1967, 61, pp. 33-29. 9 illustrations with bibliography.
The geographical-geological occurrence of the alexandrites in

the Novello claims in South Rhodesia is described.  The crystals

were examined by chemical analysis, spectrography and x-ray.

These stones are mostly found in triplet form. Density was found

to be between 3-646 and 3:768 +0-002. The pleochroism showed

red to darker green. A mean R.I. is 1748, but many variations
are given, birefringence 0-008-0-011. Crystallographic details
are described as well as inclusions which are mainly phlogopite.

E.S.

Bank (H.). Qur Diagnostik von Chrysoberyll. Determining chryso-

beryll. Zeitschr. d. deutsch. Gesell. f. Edelsteinkunde, 1967,

61, pp. 54-57. :

The refractive indices of the alexandrites found in the Novello
claims in Rhodesia are discussed as the R.I. is particularly high with
a birefringence of 0-011. The author advises gemmologists always
to use more than one method of determination.

E.S.

EppLer (W. F.). Der synthetische Smaragde von Linde. The syn-
thetic emerald of Linde. Zeitschr. d. deutsch. Gesellschaft f.
Edelsteinkunde, 1967, 61, pp. 58-66.

Linde’s synthetic emerald has been produced by hydro-
thermal methods. The crystal examined by the author is 21-2 mm
x11-5 mm x7-2 mm and weighs 16:07 cts. The surprising fact
about this crystal is that apparently it took only 12 days to grow.
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The crystallographic and optical characteristics are described fully
and there are 12 photographs. The colour is a very good green.
There are not many inclusions, but there are a few small phenakite
crystals.

E.S.

TiLLanper (H.).  Zur Fruehgeschichte des Diamantschlyffs. The early
history of diamond cut. Zeitschr. d. deutsch. Gesellschaft. f.
Edelsteinkunde, 1967, 61, pp. 111-114.

The author considers it very unlikely that diamonds were cut
in the thirteenth century, and believes that we have to accept the
second half of the 14th century as the earliest date. The Black
Prince (1351-1356) collected valuable jewellery partially set with
diamonds, but mainly forms which occurred in nature and which
were polished. The first illustration of a diamond is of the year
1400, on a picture of the English Henry IV. Up to the year 1530
diamonds seem to have been retained in their natural shape and
only polished over, then slowly long-cut stones evolved, especially
the “scissor cut”. The author also doubts the legend of Peruzzi
as the inventor of brilliant-cut, which only seems to have come into
use about the 17th century.

E.S.

Strunz (H.) and Wirk (H.). Zur Morphologie der St. Anne’s Topase.
St. Anne’s Topazes. Zeitschr. d. deutsch. Gesellschaft f.
Edelsteinkunde, 1967, 61, pp. 106-110.

These topazes are of a good blue colour, though hardly useable
as gem material, but make good mineralogical specimens. They
are found in the Miami region of South Rhodesia and are seldom
larger than 7-5 cm x8 cm. Crystallographic details are given.
The colour is not heat-resistant: loss of colour commences at 200°C
and at 400°C stones become colourless. On cooling the colour does

not return.
E.S.

EppLer (W. F.). Le mica dans [’aigue-marine. Assoc. Francaise
de Gemmologie, 1967, Bull. 13.
After mentioning the most common inclusions in aquamarine,
non-orientated and orientated inclusions in aquamarine are given
and the method of investigation described. GA
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Nevnaus (A.), Reckier (K.) and Leckesuscu (R.). Beitrag zum
Farb- und Luminenzproblem des Fluorit. Colour and lyminescence
of fluorite. Zeitschr. d. deutsch. Gesellschaft f. Edelstein-
kunde, 1967, 61, pp. 89-102.

Detailed article, with many graphs, giving the absorption and
luminescence spectra of natural fluorite and radiated as well as un-

radiated synthetic fluorite. The tests are to be continued.
E.S.

LenzeN (G.). Lupenrein; Geschichte und Geschichten. Loupe-pure
stones: history and stories. Zeitschr. d. deutsch. Gesellschaft
f. Edelsteinkunde, 1967, 61, pp. 86-88. ’
Discussion about how the “purity”’ of a diamond is handled in
various trade centres and bourses over the world.

E.S.

GuBeLIN (E.). Mineralogisch-gemmologische Uniersuchungen an Apatiten
von Edelsteinqualitaet aus dem Casaccia Tal, Tessin. Mineralogical
and gemmological tests of gem quality apatites from the Casac-
cia valley in the Tessin. Zeitschr. d. deutsch. Gesellschaft f.
Edelsteinkunde, 1967, 61, pp. 75-85.

The apatites discussed vary from light to dark violet and are of
good gem quality; they are fairly large and come from the Tessin
district of Southern Switzerland. There are 7 illustrations, two
showing unorientated liquid inclusions, two with orientated nega-

tive crystals.
ES.

ArTtaMmonov (V. S.). Semi-precious stones in northwestern
RSFSR. Materially po Geol. i Poléznym iskopaemym,
Severo-Zapada RSFSR, 1962, 3, pp. 195-213 (in Russian).
The distribution of amethyst, almandine garnet, moonstone

and sunstone in the Kola Peninsula and Karelia arcas of northern

Russia is reviewed.

R.AH.

Bastos (F. M.). Diamonds in Minas Gerais. Lapid. Journ., 1968,
21, 10, p. 1240.
A Dbrief sketch of the history of diamond mining in Minas
Gerais is followed by an account of present day conditions in an area
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which still has considerable potentiallity for the recovery of dia-
monds.

S.P.

Zwaan (P. C.). Een imitatieparel van ongewone samenstelling. Edel-
metaal, 1967, 1, p. 16. ’
Imitation pearls having a mother-of-pearl nucleus have been
investigated by chemical, optical and X-ray methods. The way
how to distinguish them from genuine and cultured pearls is given.

P.Z.

Percu (H. E.). Bancroft's star-sapphire. Rocks and Minerals,

1967, Vol. 42, pp. 563-566.

Asteriated black corundum and sapphire occur in the Ban-
croft area of Ontario, Canada. The history of corundum collecting
and mining in the area is reviewed, with particular reference to
the Burgess mine, Carlow township, and the Craig mine, Raglan
township. The gem uses of corundum in various cultures are
considered.

R.A.H.

CrOWNINGSHIELD (R.). Developments and highlights at the Gem Trade
Lab.in New York. Gems and Gemology, 1967, XII, 7, 199-210.
Such various topics are oolitic opal, black-cored emerald

crystals, star-enstatite, crystals in jadeite, and features of an

imitation emerald are mentioned. There is a good description of
the néw blue zoisite. Snuff bottles made of amethyst, citrine,
veined common opal and crested hornbill “ivory”, a material of
yellow to orange-red colour obtained from the beak of the hornbill,
are interesting items discussed. In the field of synthetics, flux-
fusion rubies and garnet-structured crystals, as well as an anomaly
in the refractive indices of a colour-banded Gilson synthetic emerald
are reported upon. A low density plastic amber imitation and
dyed ‘“‘angel’s-skin’ coral are mentioned. Four light blue Type

IIb diamonds were recently seen in this laberatory.

29 illus.

' R.W.
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Liopicoar (R. T.). Developments and highlights at the Gem Trade
Lab. in Los Angeles. Gems and Gemology, 1967, XII, 7, 212-
223.

Examination of the 5:34 carat taaffeite found in a parcel of
stones in the U.S.A. showed the uniaxial refractive indices to be
1.720-1-724 and the density to be 3-608. The inclusions are des-
cribed and photomicrographs illustrate them. An unusual cat’s-
eye doublet consisting of a very transparent chrysoberyl top cemen-
ted to a more opaque back is described. Other items referred to
were green andesine feldspar; inclusions in and scratches on polished
facets, as well as unpolished facets on cut diamonds. An opal
substitute made of tiny fragments of precious opal pressed into a
resin matrix and a plastic substitute for amber are mentioned.
A new source of emerald in Western Australia is reported.

23 illus.

R.W.

Tavror (A. M.). Synihetic vanadium emerald. Australian Gem-

mologist. 1967, 75, 10-13.

Expected to enter the gem market is a synthetically produced
grass-green beryl coloured by vanadium (Fourn. Gemmology 1967,
10, 7). The crystals are grown by a hydrothermal method and are
produced in Australia. The stones have refractive indices of
w=1-571 to 1-575 and &=1-566 to 1-570, the double refraction
being 0-005. The density varies from 2-67 to 2-69.

4 illus.
R.W.

Smita (C. C.). A preliminary account of Rhodesia’s new gemstone—
chrome chalcedony. Chamber of Mines Journal. Rhodesia,
1967, IX, 12, 31-34.

A report on the green chalcedony coloured by chromium,
which has recently been found in Rhodesia. The author, Craig C.
Smith, is Keeper of Geology at the National Museum at Bulawayo
and has recently prospected the area. The material was first
noticed by M. J. Maclean at the end of 1955 in a small spruit off
the western slopes of the Great Dyke and just north of Mtoroshanga.
It has now been established that the mineral occurs along a strike
of about a mile running north-south along the western edge of the
dyke. The material, which is mined by pig-rooting or gophering,

54



varies in quality from a deep green evenly distributed colour to
material which is more variegated. Much of the recovery is sold
to Hong Kong but other markets are being investigated. From
analyses the chromium content varies from 0-15% to 0-49, and
nickel 0-059%, to 0-29,. The effect of the chromium and nickel on
the colour, and the way the chromium is associated in the mineral
are discussed. The refractive index was found to be 1-5395 and the
density of 2:593 was found on the specimen determined, but values
found by other workers are given. There is no luminescence.
The article contains a good description of the geology of the area,
and a discussion is made on the question of the correct naming of
the mineral. It is suggested that the mineralogical name should
be chrome chalcedony, but names, taken from the locality where it
is found, have been used in trading. Such names are mtorodite,
matorolite and matorodite.

5 illus. R.W.

Irer (R. K.). Formation of precious opal. Gems and Gemology,
1967, X1I, 7, 194-198. (Reprinted from Nature.)
Experiments on the formation of opal structures from silica

sols, producing a colourful opaline layer. The experiments are

correlated with the sphere theory of J. V. Sanders and throw light
on the formation of precious opal in nature, and a discussion is
made on this.

1 illus. R.W.

McDonarp (N. R.). Synthetic beryllia crystals. Australian Gem-

mologist. 1967, 75, 8-9.

Colourless crystals of beryllia (BeO) have been produced by
the flux fusion technique. The crystals are of hexagonal symmetry,
have a hardness of about 8, and refractive indices @w=1-719 and
e=1-733.

4 illus. R.W.

P.AM. Phosphorescence in Australian opal. Australian Gemmolo-

gist. 1967, 75, 18.

Details some experiments of a New South Wales gem research
group on the luminescence of opal under long-wave ultra-violet
light. It was noticed that while opal from Australian sources
fluoresced blue and white, the material from Nevada and Arizona,
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U.S.A. showed a yellow-green glow. This difference is being
ascribed to the uranyl ion. It was further noted that many
Australian opals showed a phosphorescence of greenish-yellow
colour not unlike the fluorescence of the American stones, which

did not apparently show an afterglow.
R.W.

Coocan (C. K.). Difraction gratings. Australian Gemmologist.

1967, 75, 19-26.

A brief history and theory of diffraction gratings and the prob-
lems of producing them. The various types of machines which have
been made for the purpose of ruling such gratings are mentioned.
An excellent article on a subject which is usually neglected.

9 illus.
R.W.

WEBSTER (R.). Forensic problems in jewellery. Criminologist. 1968,

7, 40-51.

The work of the expert witness in Court cases involving jewel-
lery and gemstones is discussed. Reports of a number of Court
cases and remarks upon them are given. The possibility of litiga-
tion through damage to jewellery from various causes, by blows
or pressure, by heat, by radiation and by cosmetics, is discussed.

P.B.

GunaraTNE (H. S.).  Rocks and Minerals of Ceylon. Ceylon National

Museums Handbook Series, 1967.

Rock types of Ceylon, their component minerals and a brief
account of the gemstones of Ceylon is followed by a catalogue of
the mineral collection in the Colombo National Museum. A
map of Ceylon in the twelth and thirteenth centuries is given.

S.P.
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METEORITES AND TEKTITES *
By M. H. HEY

T has been common knowledge since the dawn of civilization

that stones, and more rarely masses of iron, sometimes fall from

the sky, to the accompaniment of light and sound phenomena
that naturally tended to be confused with thunder and lightning.

The ancient accounts range from bald statements to obviously
embroidered tales, but include many clear and excellent records
such as this account of the fall of a meteorite:

“the town is Hatford, in Berkshire, some eight miles from
Oxford, 9th April, 1628, about 5 of the clock in the afternoon . . . ..
in an instant was heard first a hideous rumbling in the air, and
presently after followed a strange and fearful peal of thunder . . . ..
Amongs* all these angry peals shot off from heaven, at the end of
the report of every crack, a hizzing noise made way through the air,
not unlike the flying of bullets from the mouth of great ordnance,
and by judgement were thunderbolts; for one of them was seen by
many people to fall at a place called Bawkin Green, being a mile
and a half from Hatford; which thunderbolt was by one Mistress
Greene caused to be digged out of the ground, she being an eye-
witness among many others of the manner of the falling. The form
of the stone is three-square . . . . . , in colour outwardly blackish,
somewhat like iron; crusted over with that blackness about the
thickness of a shilling; within it is soft, mixed with somc kind of
mineral, shining like small pieces of glass. This stone broke in the
fall. The whole piece is in weight nineteen pound and a half, the
greater piece that fell off weigheth five pound, which together with
other small pieces being put together, make four and twenty pound
and better . . . .. for certainty there was one other one taken up at
Lecombe, and is now in the custody of the sherrif.”

It is one of the outstanding puzzies of meteoritics why, with
such plain evidence before them, the scientists of the mid-eighteenth
century should have decided that the fall of stones from the sky was
incredible—a mere vulgar superstition.

* At the request of various members the full text is given of Dr. Max Hey’s 1967 Herbert Smith
Memorial Lecture delivered on 16th November, 1967.
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The intellectual climate of the time must have had a lot to do
with this disbelief—the notion that the Newtonian physics had
explained the whole cosmos, in principle if not in detail, and there-
fore nothing could exist outside the earth’s atmosphere but the sun,
a few major planets, and the distant stars—a magnificent non-
sequitur—; but no doubt the admixture of incredible stories with
the more accurate records helped.

In France, the Académie des Sciences decided that the fall of
stones from the sky was an impossibility, and that was that: who
could contradict the Académie? The fall at Lucé in 1768 was a
trifle inconvenient, but was happily explained as stones struck by
lightning.

In Britain, eighteenth century science was much less organized,
and anyway, who could doubt the evidence of a gentleman of
quality who saw these things happen himself? Moreover, the
English country gentleman was much less inclined to reject the
evidence of his servants and tenants as mere vapourings of an
ignorant peasantry. Accordingly, few in this country doubted that
the thing happened, though the explanations offered were often a
trifle far-fetched. Thus the fall at Pettiswood, Ireland, in 1779,
was explained as a concreted mass of sand from a nearby lake,
carried up along with water-vapour to the clouds and there
congealed.

Gradually the evidence built up; falls at Vago and Siena, Italy,
could be attributed to Vesuvius, and even the 56lb stone that fell
at Wold Cottage in Yorkshire, could be explained as coming from
the volcano Hecla, in Iceland. But between modern, well-attested
accounts and the mass of historical evidence collected by Chladni
and by King, the sceptics were wavering by the close of the century,
and in 1803 the Académie des Sciences admitted that a shower of
stones at L’Aigle were real, neither a figment of the imagination
nor stones struck by lightning.

Short as it was, this period of scepticism—a mere 60 years or so
—had one very unfortunate result: many of the meteorites then
preserved in various cabinets of curiosities were thrown away as
rubbish. On the other hand, the ten-year controversy stimulated
interest in meteorites, and their scientific study was soon fairly
launched.

Once it was established that stones, and more rarely masses of
iron, fell from the skies, the next question was “whence”? Soon
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pretty well every possible origin had been suggested, and their rival
merits were hotly debated; though the evidence to decide between
them was scanty.

Agglomeration of dust particles in the atmosphere, with or
without the assistance of fusion by lightning, was a favourite for
many years, until the difficulty of keeping the mass suspended
during the agglomeration process was realized.

Many favoured the nearest active volcano, though it might be
several hundred miles away; but as the chemical evidence slowly
accumulated it was found that meteorites, with a few rare excep-
tions, differ greatly in chemical composition from terrestrial rocks.

If not terrestrial volcanoes, then what about the moon?
Astronomers had been busy mapping the moon, and surely all
those obvious craters must be volcanoes? Or again, it had just
been shown that the major planets are not the only members of the
solar system—the gap between Mars and Jupiter had just been
filled by the first few asteroids to be discovered; these were surely
the fragments of a planet that broke up and, if so, might not some
of the fragments continue to circle the sun in highly eccentric
orbits, and ultimately collide with the earth?

Then, once the possibility of a genuinely extra-terrestrial origin
was admitted, what about the comets? These bodies were so
obviously losing material in those vast tails—might not the meteor-
ites come from them? Or might they not even be visitors from
outside the solar system altogether?

The possibilities are numerous, and pretty well all of them had
been advanced early in the nineteenth century, but the evidence to
decide between them was lacking, and could only be acquired by
patient collection of observations at the time of fall and careful
study of the meteorites themselves—a task that is still far from
complete today.

The fall of a meteorite is usually a spectacular affair, though
there have been occasions when little was seen or heard—just a
dark object, seen to fall with a bump. But normally a brilliant
fireball is seen to move across the sky, and shortly afterwards a
number of bangs and rumblings are heard; these are often com-
pared to thunder or to artillery fire. Minor noises such as hissings
and cracklings are often heard; the fireball may throw off sparks,
or may break into two or more portions, and the break may be
repeated.
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The trajectory of the fireball could, of course, be anything from
almost horizontal to vertical: leaving aside those cases where the
sky was heavily clouded, it seems likely that the rare instances
where nothing was seen are examples of near-vertical falls. At the
other extreme, a procession of some hundreds of fireballs was seen
all the way from Saskatchewan to beyond Bermuda (9th February,
1913), and probably fell in the sea some hundreds of miles east of
Bermuda.

The fireball is commonly followed by a trail, which may persist
for a considerable time or may be thrown into serpentine forms or
rapidly dispersed by the winds of the upper atmosphere; by night,
the trail is often luminous.

All these phenomena are readily understood in terms of our
current knowledge of the physics of the upper atmosphere, and
have little to do with the meteorite itself. The minimum velocity
of its entry into the upper atmosphere must be seven miles a second,
the earth’s escape velocity, and at this speed the air is simply swept
up and compressed, with the evolution of much heat. The meteor-
ite’s kinetic energy is rapidly converted into heat—but only a thin
skin on its forward surface is heated; this thin skin is soon melted,
and as fast as it melts it is swept off to form the smoke trail. The
mechanical shock may fracture the mass, particularly if it has an
irregular shape; on the other hand, because the pressure is uniform
over the whole front surface, some very fragile meteorites survive;
a few meteorites are so friable one cannot pick them up without
fragments falling off, yet they came though, though probably with
a great loss of weight.

The falling meteorite is soon accompanied by a globe of heated
and ionized air, many times its own diameter, and this constitutes
the visible fireball; slow recombinations of atoms and ions may give
rise to a luminous trail, and electrical effects are probably respon-
sible for the hissing and crackling noises. The bangs, at one time
supposed to be the explosions of the meteorite itself, are clearly the
shock-wave and its reflections.

By the time the meteorite is some 20-25 miles from the earth’s
surface it has usually lost most of its cosmic velocity, and the rate of
heat formation drops off; the fireball quickly extinguishes, and
from this point on a meteorite of ordinary size falls as a dark body,
striking the earth with a velocity little greater than that of an
object dropped from a high-flying aircraft. The actual point of
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impact may be many miles horizontally from the point of extinction,
a circumstance that often misleads observers of spectacular fireballs.

The behaviour of a really large meteorite is quite different.
Because the kinetic energy increases as the cube of the average
diameter, but the average cross-section only as its square, the
buffeting effect of the earth’s atmosphere decreases with the size of
the incoming body. A small object, up to about pea size, will be
wholly melted and dispersed as fine dust; such are the common
“shooting stars”. A still smaller object—a mere dust particle—will
be so quickly checked in the outer atmosphere that it is not melted,
remains dark, and slowly drifts down to the earth’s surface; unfor-
tunately, it is very difficult if not impossible to distinguish such
particles from terrestrial dusts. On the other hand, a really large
object will retain much of its cosmic velocity, and will still be
travelling at several miles a second when it hits the ground. A
meteorite about 20 to 25 feet in diameter would weigh roughly
1,000 tons, and at the moderate cosmic velocity of 12 miles a second
its kinetic energy, all of which must be released on impact, would
he about equal to the energy of the first atomic bomb.

Thus a really big meteorite will literally explode on impact,
and will produce a crater, with fragments of meteorite material
scattered around it. Fortunately, such events are very rare; the
fall of 12th February, 1947 in the Sikhote-Alin mountains of far
eastern Siberia produced several craters, the largest about 90 feet
across (the event of 30th June, 1908, on the Stony Tunguska river
in central Siberia is now believed to have been caused by the head
of a small comet, and not by a meteorite proper). But much bigger
craters have been formed in the past: one near Flagstaff, Arizona,
3/4 mile across, was originally about 700 feet deep; it has been
partially filled by drifting sand, to a depth of some 100 feet. Even
bigger craters have been shown to exist in the ancient rocks of
northern Canada.

By far the commonest sort of meteorites are the stones; apart
from their black fusion crust the casual observer will see little to
distinguish them from terrestrial rocks. Most meteorites contain
small particles of metal, but these readily escape notice on a freshly-
broken surface; they are, however, a sure diagnostic feature, for
they consist of a nickel-iron alloy that is peculiar to meteorites;
nickel-iron alloys do indeed occur in a few terrestrial rocks, but
they are very rare and contain far more nickel than any meteoritic
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alloy. Again, microscopic study shows that most meteorites are
largely composed of small spherules of olivine and pyroxene, in a
texture quite unknown in any terrestrial rock. Indeed, an observer
with adequate experience of meteorites rarely has any difficulty in
recognizing one, though a few rare types do closely approach certain
terrestrial rocks in composition and texture.

Chemically the stony meteorites vary very little in bulk com-
position, apart from about 5%, of rare types. The common kinds
all consist mainly of pyroxene, olivine, and nickel-iron alloy, with
subordinate feldspar and iron sulphide, and accordingly their
chemical analysis as compared to terrestrial rocks shows high
magnesium, iron, and mnickel, low silicon, aluminium, calcium,
manganese, titanium, and sodium, and very low potassium. Almost
all the known clements have been detected in meteorites.

The exceptional 59, of stony meteorites are very varied ; some
are almost pure enstatite, some resemble certain basalts in com-
position, and a few contain considerable amounts of free sulphur,
sulphates, hydrous silicates such as serpentine, and complex carbon
compounds.

About 69, of all meteorites seen to fall are solid metal, con-
sisting of a nickel-iron alloy. The great majority contain 8 to 119,
nickel, and on a polished and etched surface these show a very
characteristic pattern; this pattern has not been reproduced in
artificial nickel-iron alloys, because it is not possible to anneal them
long enough-—calculations show that the pattern probably took
some millions of years to develop. A few irons contain as little as
5%, nickel, and a few up to 30% or more, and these lack the
Widmanstétten pattern.

Though irons are only a small fraction of the meteorites seen
to fall, they are more readily recognized as something unusual, and
remain recognizable for longer when exposed to the weather; once
its black fusion crust has gone, a stony meteorite looks just like any
other stone to the casual observer. This is the reason why rather
more than half of those meteorites that are found, not seen to fall,
are irons.

About 339, of all known meteorites, and 149, of those seen to
fall, are “‘stony-irons’’, with roughly equal amounts of nickel-iron
alloy and silicates; they are a very varied group and space does not
permit of their further consideration here.

62



Meteorites contain traces of several radioactive elements, some
primordial constituents, others produced by cosmic ray impact
during the meteorites’ sojourn in space. From a study of the nature
and amounts of these radioactive nuclides and their breakdown
products, it has been possible to deduce a good deal about the
history of the meteorites. They all appear to have been originally
formed about 4,500 million years ago, at about the same time as the
earth and the other planets, but were originally part of one or more
larger bodies. These larger bodies were subsequently broken up
by collisions, or at least chipped, and the meteorites now reaching
the earth are fragments deriving from collisions that occurred up to
500 million years ago or more; there are as yet not enough data for
a consistent patcern to have emerged, but it seems likely that one
collision some 25 million years ago may have produced a consider-
able fraction of the stony meteorites the earth is now encountering.

While the new evidence enables us to exclude many of the
early nincteenth century theories of the origin of meteorites, we
still cannot be definite about their source; some workers believe
that they come from the moon, others that their parent was Mars,
while probably most would agree that they originate from collisions
among the asteroids. There is a fair body of evidence suggesting
that they came from a parent body of the order of 100 to 300 miles
in diameter: too small a body could never have melted internally
(by radioactive heating), too large a one could not have cooled off
quickly enough. But the details of the formation and history of
the meteorites are still under dispute, and with a considerable bulk
of new evidence becoming available annually this year’s theories
will almost certainly be out of date in a very short time.

TEKTITES

No account of the meteorites would be complete without some
mention of those problematical objects, the tektites.

Should they be included with the meteorites? The question
has been in the air now for many years; to some extent it is merely
one of definition: if a meteorite is a solid body falling on the earth
from outside the atmosphere, australites and moldavites, and
probably all tektites, must be classed as meteorites; but if meteorites
are defined by their composition or by their presumed origin in the
asteroidal belt, tektites are not meteorites.
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This, however, is to anticipate the evidence. The first tektites
to come to scientific notice, in the late 18th century, were the
moldavites, from the basin of the Moldau river in southern Bohemia;
small fragments of olive-green glass, they have been held to be
volcanic, or fragments from a vanished glass factory, but their
composition is too siliceous for either explanation. The mid-
nineteenth century saw the discovery of the australites, dark brown
to black and often of remarkable and characteristic shape. Other
discoveries of glassy bodies of high silica content in localities where
igneous origin appeared impossible followed, and in 1900 Suess
proposed the non-committal name tektites as an inclusive term for
all such glasses. They are now recognized from Czechoslovakia,
Indochina, Malaysia, Indonesia, the Philippines, Australia, the
Ivory Coast, Texas, and Georgia. There are also glasses of
unexplained origin from Tasmania, Mauritania, and Libya that
are not usually considered to be tektites. '

Chemically, the tektites are highly siliceous glasses (510, 70 to
809%,, Al1,03 11 to 1449%,) with little iron, with potash (2 to 39,) in
excess of soda (§ to 29%) and with mere traces of water. Such a
composition is very different from the cosmic average (which the
meteorites as a whole closely approach), but resembles that of some
terrestrial sediments and some acid volcanic rocks, indicating an
origin from material that has undergone considerable chemical
differentiation. Their trace-element content too is different from
the cosmic ratios or those in the meteorites, and generally similar
to the average for the earth’s crustal rocks.

The tektites are usually small; at one extreme, an indochinite
of 3,200 grams has been recorded, but the average in most if not all
tektite fields is under 100 grams, and a complete australite weighing
only 0.06 gram is on record. In shape they vary from the slabby,
layered masses from the Muong Nong area of Thailand to spheroids,
pear-shaped, and the remarkably developed button forms, with
lens-shaped core and outer flange, of some australites. Some
philippinites contain spherules of nickel-iron alloy. Many indo-
chinites are full of bubbles, but australites and moldavites normally
have few and very small bubbles; in all cases the gas pressure in the
bubbles is very low.

To sum up, the chemical and petrological data all tend to
suggest that the tektites from each major field originated in one
event, by fusion of material similar to a siliceous sedimentary or
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igneous rock, at a temperature far enough above the melting point
for appreciable loss of alkalis and other relatively volatile oxides to
occur in a short time, followed by rapid chilling. Fusion could
well have been due to impact by a giant meteorite.

Indeed, of all the numerous theories of the origin of tektites
that have been advanced, only the theory of meteoritic impact
remains—but therc is no agreement as to the site of these impacts
(one for each tektite field).

The main requirements that must be met are: the peculiar
chemical composition of tektites, calling for an impact target that
can only occur at the surface of the earth or a body that has under-
gone comparable differentiation; and the peculiar lens-and-flange
structure of the australites, which is fairly conclusive evidence that
these bodies fell at a high velocity through the earth’s atmosphere,
and started this flight as cool, rigid masses.

One school of though bases its argument mainly on the facts
that possible meteorite craters can be recognized within reasonable
range of nearly all tektite fields (with the significant exception of
the australites, though here a hypothetical impact crater under the
ice of Antarctica has been postulated) and that there is no evidence
for materials of the composition of the earth’s crust elsewhere in the
solar system. This leads to the conclusion that the impacts were
on the earth.

The other school relies mainly on a detailed study of the flow
lines in australites and their deformation near the forward surface;
this is held to indicate that the australites entered the earth’s atmos-
phere with a velocity in excess of the earth’s escape velocity and
cannot, therefore, have had a terrestrial origin. Instead, they,are
believed to have originated by the impact of giant meteorites on
the moon.

At present it does not appear possible to decide definitely
between these rival theories, and the tektites remain, in many
respects, an unsolved problem.
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ASSOCIATION
NOTICES

MEMBERS’ MEETINGS

London: An audience of 241 attended Goldsmiths’ Hall, London, on Tuesday,
30th January, 1968, to see three films—City of Gold (a re-creation, with the aid
of contemporary photographs and based on old-time prospectors’ recollections
of the Klondyke Gold Rush of 1896); The making of a jewel—(showing scenes
at Harry Winston’s, the New York) ; Diamonds (a De Beers film telling the story
of diamonds from mining to jewellery).

OBITUARY
Brown, Arthur Bayliss, of Ilford, Essex. (D. 1945).

LECTURES IN CEYLON

The Gemmological, Jewellers’ & Tourist Traders’ Association of Ceylon,
commenced a series of gemmological lectures in January, 1968. The first series
of 12 lectures is intended mainly for foreign missions in order to advertise the
work of the Association internationally, but other courses for the public and the
trade will follow.

GIFTS TO THE ASSOCIATION

The Council is indebted to Mr. C. F. Dudek, Oregon, U.S.A., for the gift
of a faceted feldspar (var. bytownite) and to Mr. R. Webster for a collection of
gem materials brought from Southern Africa.

Mr. S. Gunaratne of Ceylon has sent a booklet “Gems of Ceylon” written in
Sinhalise.

MIDLANDS BRANCH
The Branch held an interesting evening on 22nd March, 1968, when
members exchanged views on the merits of gems and their prices,
SCOTTISH BRANCH

On 29th February, the Curator of the Huntarian Museum, Dr. Rolfe, gave
a short introductory talk about the development of the Museum and showed
members some of the outstanding exhibits. Members were also able to handle
specimens not normally displayed.
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SITUATION REQUIRED

Solicitor’s daughter (aged 20), eight “O” levels, working knowledge French
and Spanish, good typist, seeks work in London, E.C.1. area. Studying gem-
mology. Keen to handle gems. GA/25/68.

COUNCIL MEETING

At a meeting of the Council of the Association held on 7th February, 1968,
the following were elected :—

FeLrowsuip
Foster, Angela Maureen (Miss), Kirkpatrick, Maurice Robert,
Liverpool. Dip. 1967. Kenilworth. Dip. 1951.
Hubbard, Kenneth D., Nash, Geoffrey Edwin, Walsall.
Leigh-on-Sea. Dip. 1946. Dip. 1967.
ORDINARY MEMBERSHIP
Baker, Kenneth Robert, Whitehaven. Proctor, Hugh C., Don Mills,
Chambler, Kenneth, Reigate. Ontario
Chang, Yut-Ying Jimmy, Hong Kong Pyle, Ralph, London
Chapman, Edward, North Ferriby, Robertson, John Mackay,
E. Yorks. Portsmouth

Coopping, Dorothea (Mrs.), London
Smith, Craig Cameron,
Bulawayo, Rhodesia

Roca, Rogelio, Jnr., Barcelona
Russell, Lionel Harold, London

Eddy, Donald B., Esher Sorsby, Nicholas John,
Elwell, Dennis, Cowplain, Hants. Kampar, Malaysia
Fairburn, Michael Jeffrey, Reading Spangenberg, Harry,
Foster, Joseph, Bloomfield, U.S.A. Milwaukee, U.S.A,
Kilpatrick, Constance (Mrs.), Tammarine, Arthur,

Aberdeen Vista, California

Lewes, Cyril Herbert, London
Mirwald, Gerhard, Tokyo
Moore, I. E. (Mrs.), Solihull
Mosey, Irene (Mrs.), Lancaster

Tuckey, Harry Russell,
Dartmouth, Nova Scotia

Wang, Archie, Hong Kong

Payne, Henry Arthur Sheldon, Yamakawa, Masako (Mrs.),
Harpenden Geneva, Switzerland
Ponahlo, Gertrude (Mrs.), Yoshimoto, Aiko (Mrs.),
Vienna, Austria Hyogo Pref., Japan
PROBATIONARY MEMBERSHIP
Alabaster, Anthony Paul, ) Saunders, Geofirey Peter,
Birmingham Barkingside
Bartlett, Stewart Michael, Shapiro, Eric, London
Northwich

Rae, Francis Carl, London
Cann, Jonathan D., Fontwell

Heykoop, Nicolaas,
Rotterdam, Holland Ceylon
Lee, Richard, Richmond Whitehead, Paul, Tamworth

Weerasinghe, Gamani Bandula,
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telling
the world
the time

Smiths Industries, Europe’s largest manufacturers of clocks, watches and
precision instruments, have made ‘time’ a major export.

Within their own organisation, Smiths Industries produce movements,
jewels, cases and jewelled shock-proof bearings. Jewelled lever wrist watches
are manufactured at the Cheltenham and Ystradgynlais factories, 30 hr.
alarm clocks at Wishaw, Sectric clocks at Cricklewood and Sectronic battery
clocks at Cheltenham.

To each facet of manufacture, Smiths Industries bring the same precision
and thorough testing that have made their aviation instruments world famous.
When you talk to them about clocks and watches, you are talking to people
with numerous revolutionary developments to their credit, and with miore to
come.

Time and the future are synonymous at Smiths Industries. They will be
pleased to hear from you whenever you wish. Why not today ?

SMITHS
clocks &
watches

PRODUCTS OF T SMITHS INDUSTRIES
Clock & watch division, Sectric House, Waterloo Road, London, N.W.2.




FOR ALL BOOKS ON
GEMMOLOGY, JEWELLERY
HOROLOGY & SILVERWARE

*

Write for list
GEMMOLOGICAL PUBLICATIONS

SAINT DUNSTAN’S HOUSE CAREY LANE,
LONDON, E.C.2.

MON.: 5025/26

—To enquire whether
D & B Ltd. have it

Precious and other Gemstones

also Eternity Rings, Ear Studs,
Rings, Brooches, Cultured and

Oriental Pearl Necklaces

Offers made on probate lots

DREWELL & BRADSHAN 1.

25 Hatton Garden, London, EC1
Telegrams : Eternity, London, EC1 Telephone: 01-405 3850 01-242 6797
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—— s —s—o— eno”
GEMSTONES FROM:—
BURMA
4 INDIA
CEYLON
THAILAND

All kinds of Cut Precious and Other Gemstones:—

Tel: K 660949 Gemeast Corporation Mailing Address:

Cable: “GEMCRYSTAL” 23 CHATHAM ROAD, 2nd floor, TST.P.O. BOX. 6363

HONG KONG. KOWLOON, HONG KONG. HONG KONG.

\\\)%&f'/ You've seen it quoted
in abstracts many times

...WHY NOT SUBSCRIBE...12monthly issues,
including annual April BUYER'S GUIDE issue
(284 pages), average 100 pages each month.
...4-COLOR COVERS, COLOR inside,
FAMOUS AUTHORS...one year, $6.25 U.S.
funds. 2 years $12.00, 3 years $17.75.
FOR GEM CUTTERS Largest circulation of any gem magazine in
GEM COLLECTORS the world. QUALITY built it!
JEWELRY MAKERS LAPIDARY JOURNAL Inc,
P.O. Box 2369, San Diego, Calif., U.S.A.

FOUNDED 1847 BY LELANDE QuicK

Good craftsmanship deserves good equipment

Highland Park Lapidary Equipment

Ammonite Limited supply the complete range of machines and accessories
from this famous American Lapidary Company

Fully illustrated catalogue 2s. 6d.

AMMONITE LIMITED, Llandow Industrial Estate,
Cowbridge, Glamorgan

EUHLUTDHONHHURTTT RO

ROBILT LAPIDARY MAGHINES

Gem Makers, Trim Saws, Slab Saws and Tumblers

Auvailabie from

HIRSH JAGOBSON LTD.

29 Ludgate Hill, London, E.C.4.

LHBHDTHIHUTHOHIT
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SAPPHIRES EMERALDS

RUBIES ZIRCONS

GEORGE LINDLEY

& CO. (LONDON) LIMITED
“ Everything in Gem Stones

26 HATTON GARDEN,
LONDON, E.C1

Telephone : Cables:
CHAncery JADRAGON
5772/3 LONDON

FINE QUALITY
DIAMONDS
RUBIES
EMERALDS
SAPPHIRES
PEARLS

AND

Every known GEMSTONE

ALBERT HAHN & SON, LTD.
SUITE 55, 118 HOLBORN
LONDON, E.C.1

TELEPHONE HOLBORN 5080
QUALIFIED GEMMOLOGISTS
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MAX DAYVIS ¢stones) LTD.
38 Oxford Street, London W.l

01-580 7571 01-636 3100

Telegrams : APATITE, LONDON, W.1. ZOISITE, LONDON, W.1.

NOW IN STOCK, THE LATEST FIND OF
ZOISITE IN CUT STONES

Oval Blue -78 cts. £4 0s.0d.  percarat.
Round Blue *28 cts. £ 4 0s.0d. per carat.
Round Blue *57 cts. £ 4 0s.0d. per carat.
Oval Blue 1-32 cts. £4 0s.0d. per carat.
Round Blue 95 cts. £ 4 0s, 0d. per carat.
Round Blue 1-18 cts. £ 4 0s. 0d. per carat-
Oval Blue +50 cts. £4 0s.0d. per carat.
E/C Blue 2-75 cts. £ 4 0s.0d. per carat.
Square Blue 1-05 cts. £ 4 0s.0d. per carat.
Oval Blue 1-55 cts. £7 0s.0d. per carat.
E/C Blue 112 cts. £ 7 0s.0d. per carat.
E/C Blue 1-28 cts. £.7 0s.0d. per carat.
Round Blue 1-83 cts. £ 7 O0s.0d. per carat.
E/C Blue 295 cts. £7 0s.0d. per carat.
Round Blue 1:35 cts. £ 7 0s.0d. per carat.
Oval Blue 2410 cts. £ 7 O0s, 0d. per carat.
Cushion Biue 2+47 cts. £ 7 O0s.0d. per carat.
Oval Blue 4-00 cts. £14 0s. 0d. per carat.
Round Blue 412 cts. £14 0s. 0d. per carat.
Oval Blue 7-20 cts. £14 0s. 0d. per carat.
Oval Blue 5:01 cts. £15 0s. 0d. per carat.
Oval Brown 920 cts. £22 0s. 0d. per carat.
Cushion Blue 9-72 cts. £20 O0s. 0d. per carat.
Pear shape Mauve 11-42 cts. £20 Os. O0d. per carat.
Cushion Mauve 12-32 cts. £22 10s. 0d. per carat.
Cushion Mauve 12:97 cts. £30 Os. 0d. per carat.
Round Mauve 1315 cts. £30 Os. Od. per carat.
Oval Mauve 17-75 cts. £30 0s. 0d. per carat.
Cushion Mauve 21+36 cts. £40 0Os. 0d. per carat.
Oval Blue 2392 cts. £30 Os. 0d. per carat.
Cushion Mauve 48-62 cts. Offers Invited.

Fine Zoisite Crystal 335 grms. Offers Invited.
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FINE GEMSTONES FROM THE MAX DAVIS

COLLECTION
Alexandrite 197 cts. red-green Brazil
Alexandrite 2:05 cts. red-green Brazil
Cassiterite 11-83 cts. brown England
Cerussite 9-66 cts. white S.W. Africa
lolite 12:72 cts. blue India
Kornerupine 1650 cts. golden Ceylon
Phenakite 40-96 cts. white Brazil
Scheelite 1745 cts. golden Mexico
Fluorite 23+75 cts. blue S.W, Africa
Fluorite 44-73 cts. green S.W. Africa
Sapphire 29-87 cts. yellow Ceylon
Spinel 241-00 cts. mauve Ceylon
Enstatite 26+60 cts. green India
Stitchtite 12:00 cts. mauve Tasmania
Grossular Garnet 3-60 cts. green Tanzania
Benitoite 1-75 cts. blue U.S.A.
Zircon 12:72 cts. red —
Apatite catseye 2615 cts. yellow India
Sphalerite 49-82 cts. orange Spain
Sphalenite 74:50 cts. orange Spain
Kyanite 4-80 cts. blue Brazil
Datalite 4-80 cts. white U.S.A.
Demantoid 2:07 cts. green U.S.S.R.
Kunzite 39500 cts. mauve Brazil

Our showroom at 38 Oxford Street, London W.1
is open from Monday to Friday where you can see
cut stones and crystals of all species.

MAX DAVIS stonses) LTD.
38 Oxford Street, London W.l
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LTD.

We invite enquiries from Gemmologists,
students, Schools, Museums and Col-
lectors for uncut rocks and minerals.

A resident Fellow of Gemmological
Association will be pleased to help
students etc. with advice and selection
of specimens.

Over 300 different varieties of rough
minerals in stock, including specimens
from Durangd, Tsumeb, Minas Gerais,
ete.

Current stock includes:

Fine Brazilian Opal with good colour in
each piece — all sizes at 2s. per carat.

Clean blue Brazilian Tourmaline (Indicolite)
from 5s. per piece.

Spanish  Orthoclase  Feldspar  Crystals —
all terminated — singles 5s. each, twins
7s. 6d. each.

Spanish Aragonite, Cyclic Twins, from 4s.
to 12s. 6d. each.

Elba Iron Pyrite, Pentagonul Dodecahed-
rons.

Specimens in display boxes 45s. each.

Many other varieties from 7s. 6d. to £5 and
“Extra Special” pieces up to £30.

HALTON HOUSE (FIFTH FLOOR)
20/23 Holborn, London, E.C.1

100 yards East of Chancery Lane Tube Station (Central Line).
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GEMROCKS LTD.

MACHINES
FOR THE
) LAPIDARY

Our own range of British designed and I
precision built machines includes Tumble-

polishing Machines, a Trim-saw for shaping
and small slabbing work, and a Faceting |
maching incorporating advanced features.

After-sales service. Accessories including: F

Carborundum grits, saw blades, replace-
ment liners or parts.

Suitable material for tumbling, or faceting,
i.e. Agates, Jasper, various Quartz var-
ieties, Lapis-lazuli, Opal, etc., always in
stock.

Books and advice on all forms of cutting
gladly offered. -

All visitors to our showroom will be wel-
comed ~ Monday to Friday, 10.00 a.m.
to 5.0 p.m. (Closed Saturdays).

HALTON HOUSE (FIFTH FLOOR)
20/23 Holborn, London, E.C.1

Bus Route Nos. 7, 8, 18, 22, 23, 25, 45, 171, Stop Outside.
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DISTRIBUTORS

SUITE C, 11th FLOOR,
GOLDEN CROWN COURT,
66-70 NATHAN ROAD,
KOWLOON, HONG KONG.

Kowloon P. 0. Box 6316

\\\ ///,

EMERALDS °

RUBIES * SAPPHIRES <
CATSEYES * MOONSTONES — %@;
GARNETS (rough & cut) /71 \™

INDIA STAR RUBIES
AGATE NECKLACES

Jewellers since four

generations. Specialising HOHA KON

in all ki TELEPHONES
mcfs of rough oot

& cut Precious Stones. 66-5129

L. KHEMCHAND KUNDAMAL CHANDUMAL BROS.
3234 BOMBAY CHAMBERS. MARINE LINES.
BOMBAY-2. INDIA
CABLES: "PREMLOK " DADDAR. BOMBAY
PHONES: 23078
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THE RAYNER
REFRACTOMETERS

Pre-eminent diagnostic instruments

The standard model, range 1-3 to 1- 81

The Anderson-Payne spinel model,
range 13 to 1 65

Sull details from

Distributing Agents :
GEMMOLOGICAL INSTRUMENTS LTD.

Saint Dunstan’s House, Carey Lane, London, E.C.2.
01-606 5025



ROCKMIN GEM COMPANY
LIMITED

70-71 Gamage Building, 118-122 Holborn, London, E.C.1

Showrooms :
31-35 Kirby St. Hatton Garden, London, E.C.1

Telephone: 01-242 4611
Cables: Rockmin London EC1

DEALERS IN GEMSTONES
AND RARE COLLECTORS’
ITEMS

LARGE VARIETY OF
MINERAL SPECIMENS
ALWAYS IN STOCK




RAYNER
COMPACT SODIUM SOURCE

d-61 J
[Sucyve et

nay !

A monochromatic light source with slide fitting for the Rayner refractometer.
The use of light of a single wavelength eliminates white light spectrum and gives
readings of greater accuracy.

The ballast choke, starter and switch are housed in a metal casing measuring
6% x 3} x 33 inches, and the lamp hood enclosing the lamp measures 2% x 1 inch
diameter. The lamp hood has two apertures measuring 1 x 7 inch. Once
switched on, the lamp strikes immediately and after a few minutes the lamp gives
an almost pure sodium emission.

Suitable for direct connection to 110/130 or 210/240 volts a.c. State voltage
required.

Cat. No. 1270 Rayner compact sodium source complete ... £1914 0
Cat. No. 1271 Rayner compact sodium source spare lamp .. £7 00
Cat, No. 1100 Rayner standard refractometer, complete with case £2117 0
Cat. No. 1105 Rayner 1.81 R.I. Liquid .. £1 63

GEMMOLOGICAL ASSOCIATION
of Great Britain

Saint Dunstan’s House, Carey Lane, London, E.C.2
Telephone: MONarch 5025/26
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NGO AU AN RS
BERNARD C. LOWE & Co. L.

Jormerly Lowe, Son & Price Ltd.
PRECIOUS STONE DEALERS

DIAMONDS « SAPPHIRES
* OPALS x PEARLS x
AMETHYSTS x TOPAZES, Etc.

STONES FOR THE
GEMMOLOGIST AND STUDENT

73/75 SPENCER ST., BIRMINGHAM, 18
Telephone : CENtral 7769 : Telegrams : Supergems
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Importers of rough precious stones direct from the mines
Specialisis in rare stones and cutters of fine gems

CHAS MATHEWS & SON LTD
Established 1893

14 Hatton Garden London EC 1

Cables Lapidary London

Telephone Holborn 5103
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