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the Kingsgate Mines

Brian M. England

Broken Hill Proprietary Company Limited
Central Research Laboratories
P.O. Box 188, Wallsend

New South Wales 2287, Australia

he unusual quartz pipe deposits of the Kingsgate mining area

were among Australia’s leading producers of molybdenite and
bismuth in the early 1900s. In the course of active mining some of the
world’s finest specimens of molybdenite were recovered, along with
outstanding bismuth, bismuthinite and quartz. These and other
minerals are still found in the old workings, providing exceptional

cabinet and micromount material.
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INTRODUCTION

The Kingsgate mining area lies in rugged, heavily wooded coun-
try near the eastern edge of the New England Tableland in north-
eastern New South Wales, 30 km by road east of Glen Innes (Fig.
1).

Totaling over 60 separate workings scattered over a relatively
small area, the mines were onginally worked for bismuth in the late
1800s. Around the turn of the century they became Australia’s prin-
cipal source of molybdenum and during World War Il provided
limited amounts of piezoelectric quartz for the radio industry.

The deposits occur in two distinct groups (Fig. 2), known as the
northern and southern workings. The southern group contains
some of the most famous deposits, including Sachs’ Old 45, Giam
Blow, and the Monkey Shaft, all lying on the steep, wooded slopes
of Glen Innes Gully just to the west of the Yarrow River.

Little has been published on the development of these deposits.
This paper brings together the known facts concerning the history
of the Kingsgate mines, as well as providing an up to date descrip-
tion of their geology and mineralogy.
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HISTORY

Gilen Innes lies in the center of what was, in the late 1800s, one of
the nchest and most important tin maning distncts in the world.

The early prospectors, moving out in search of new tin deposits
around 1870, must have surely seen the bold outcrops of white
quartz in the Kingsgate area. But the outcrops would have ap-
peared strange and perhaps unpromising to these old tin miners ac-
customed to greissen veins and the alluvial deposits typical of the
New England Tableland region.

Exactly when the deposits were discovered is not known, but the
first recorded activity in the area was in 1872, when an Adelaide-
based company acquired a lease covering the outcrop of the
Wolfram pipe for the purpose of tin mining. Soon afterwards the
outcrop, now called the Water shaft, was found to contain cassit-
erite, but the yield was insignificant and the deposit was quickly
abandoned. At this stage neither bismuth or molybdenite had been
detected in the outcrops.

In 1877, ). Feeney, a stockman on Yarrow Creek Station (which
encompassed the Kingsgate deposits), found a heavy metallic
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mineral on the surface near the old tin mine. His curiosity aroused,
Feeney sent the specimen to the State Department of Mines in
Sydney for identification. It was native bismuth.

About the same time a prospector named Hughie Quinn found
yellow encrustations in the quartz outcrop of the pipe known as
Number Five on Leatherjacket Hill. Impressed by the brilliant col-
or he took samples to W. H. Yates, who operated a tin mine on the
Severn River near Bald Knob. Yates immediately identified the
mineral as “bismuth ochre” (bismutite). Samples were shown to the
local member of Parliament, Mr. Ferguson, who strongly advised
both Quinn and Yates to commence mining for bismuth, which was
fetching a good price at the time. So, in 1879, Quinn and Ferguson
took up part of the original tin mining lease, while Feeney and part-
ners took up another lease to the north.

Some excitement was aroused amongst miners in the New Eng-
land Tableland area by this activity, especially when Yates panned
rich native bismuth from a large quartz outcrop (Pipe 24) near the
Yarrow River at Cattle Camp. This was in 1880 and in the same
year Yates secured the lease on the block covering this and
numerous other quartz outcrops in the area which lay immediately
to the north of Glen Innes Gully.
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Figure 1. Map of part of the New
England Tableland region of New
South Wales showing the location of
the Kingsgate mining area. Distances
are shown in kilometers.
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Figure 2. Detailed map (opposite page) of

Kingsgate mining area, showing location of

quartz pipes, roads and major treatment plants.

1 — Quinn’s Find 28 — Arsenic Blow

2 — Number Six 29 — Hard Blow

5 — One and Nine 30 — Sachs Folly

7 — Water shaft (Tin Show) 32 - 25 West

8 — Black shaft (26 East) 33 - 25 South

9 — Bill Miller’s hole 34 — Mt. Morgan

10 — Old 26 (Little tunnel) 35 — Granite shaft

11 — Mick’s shaft 37— Tom Key's hole
13— 25 North (Chimney shaft)
14— 0Old 25 40 — Jubilee

15 — Weidmeyer’s culting 41 — Road Block
16 — Martin’s hole 43 — Christie’s Blow
18 — Schoolhouse Blow 45 — Jack’s at Home
19 — Magazine (Windlass shaft) 47 — Swamp Blow
21— 28 South 50 — Nield's Blow

23 — Forty North 51 — Reef Blow

24 — Forty F — Potter’s claim
25 — Forty South G — Reef Blow

26 — Jim Marshall’'s hole H — Giant Blow
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Towards the end of 1880, Feeney sold his block to a Glen Innes
storekeeper by the name of Lewis. At this stage the leaseholders in
the area decided to amalgamate and the Kingsgate Bismuth Com-
pany was formed. All land between the leases already in the posses-
sion of the company as well as all other land containing quartz out-
crops was secured by the company. The area which was later to
become the famous Block 45 lease was not taken up by the Kings-
gate Bismuth Company since no quartz outcrops had been ob-
served in that area. It was to become the richest lease of all in later
years.

The action of the Kingsgate Bismuth Company in consolidating
the land surrounding the working mines led to other parties pros-
pecting the immediate area. One of these was the Glen Innes
Molybdenite and Bismuth Company, formed to prospect that area
of unleased land on the southern slopes of Glen Innes Gully. It was
this company which uncovered the 45 Pipe.

Following the consolidation of the older leases and the securing
of new land, the Kingsgate Bismuth Company continued to work
the mines, discarding as waste any molybdenite produced.

In 1883, all these properties were purchased by David Marks and
E. Vickery who worked the mines steadily with W. H. Yates as
manager until around 1889. At least 40 men were employed during
this period. An access road to the southern group of deposits and a
4.8-km water race from the Yarrow River to the mines in the north-
ern group were constructed at this time.

Between 1883 and 1889 Marks and Vickery produced 219.8
metric tons of 45% bismuth concentrate at a cost of $74,236 to the
company. However, apart from a few tons mined and sold in 1885
and 1887, no molybdenite was saved; most was discarded in the
mine dumps or treatment plant residues where it remains to the
present day. Financially this venture proved a costly failure, partly
due to the primitive treatment procedures used to separate the
bismuth. To quote from E. C. Andrews (1916):

The ore was first hand-picked at the mine and was then
carted about 2 mile to the concentrating works. Here it was
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Figure 3. Sachs of Kingsgate. Mr. H. Marshall
(manager of Sachs of Kingsgate in 1915), Misses
Freda and Pauline Sachs (Speckhardt) and
E. C. Andrews, Geological Surveyor N.S.W.
Department of Mines, in the cut adjoining
Goodwin's pipe, Glen Innes Gully. Photo
courtesy Department of Mineral Resources,
N.S.W. Government.

put through a Blake crusher driven by a water wheel. It was
generally crushed twice, or until it all passed through the
grating of an inclined trommel having a mesh of 4 holes to
the inch. The crushed material was then treated in a sluice
box having a fall of 9 inches in a length of 12 feet. While be-
ing sluiced it was worked gently with a shovel and also with a
birch broom, and by these means concentrates of 20% grade
were obtained. These concentrates were again treated in a
smaller sluice box with a slighter fall and in this way they
were cleaned to a 50% tenor. The finely crushed molybdenite
was all got rid of by gently stirring the contents of the sluice
box with the shovel and broom. The concentrates were after-
wards dned and shifted, and the coarse fragments of molyb-
denite picked out by hand. The ore, thus cleaned, was ex-
ported.

The mines lay idle between 1889 and 1892 due to the cost in-
volved in mining and treating the bismuth ore. Also the low price
for bismuth at that time did little to encourage further mining.

From 1893 the mines were leased on a royalty basis. In 1902
Valentine Sachs purchased the Old 45 deposit from the Glen Innes
Molybdenite and Bismuth Company and soon after commencing
production discovered the huge mass of molybdenite for which the
mine is world famous.

In 1905 W. H. Yates purchased from Marks and Vickery the
leases he formerly managed for them. Yates now had control of
most of the Kingsgate Field and until 1912 the deposits were
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Figure 4. Sachs mill, on the west bank of the
Yarrow River, later used by Sachs of Kingsgate
prior to the construction of their new mill a
short distance upstream. From E. C. Andrews
(1916).

worked partly on wages and partly by contract.

In 1912, Sachs of Kingsgate Molybdenite and Bismuth Syndicate
(Fig. 3) took out a lease covering the access road into Glen Innes
Gully between Yates’ freehold land (Block 40) and the Glen Innes
Molybdenite and Bismuth Company’s lease on the southern slopes
of the gully. The pipes in this new lease included the Giant Blow,
Road Cut, Goodwin's, Wet shaft, Monkey shaft, and the Arsenic
shaft. Initially Sachs’ old plant (Fig. 4) was used to treat the ore but
in September 1915 a new plant (Fig. 5) was erected a short distance
upstream on the Yarrow River. This was the most expensive and
most efficient plant erected at Kingsgate.

In 1912 Yates erected plants (the Number 40 mill and the Upper
mill) to process the molybdenite-bismuth ores. The mines at this
stage were being worked on a system of day wages, with 35 men
employed. This appears to have been the first period during which
molybdenite ore was purposely mined at Kingsgate.

Despite record prices for molybdenum during World War |, ap-
parently no mining took place at Kingsgate.

In 1918, Yates' holdings were taken over bv Kingsgate Molyb-
denite N.L. The manager of the new company (Harley B. Wright),
in his report to the New South Wales Department of Mines for
1919, disclosed plans to connect Pipe 13 in the northern group by a
tramway haulage system with Pipe 23, situated at the northern end
of the southern group of mines. Also a road of easy gradient was
built from Pipe 13 to the Upper mill, thus bringing all the pipes
within easy access.

Up until 1918, each working mine had been serviced by its own
steam boiler and ancillary equipment. To reduce the costs of min-
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ing the company also undertook the installation of a centrally
located air-compressor plant, with lines branching to the pipes be-
ing worked to provide air for jackhammers, air hoists, pumping
and ventilation where required.

During 1918 Kingsgate Molybdenite N.L. raised 2294 metric tons
of ore from the mines in the northern group, producing 100 tons of
milling ore. On average, 100 tons of mined pipe material yielded 44
tons of milling ore. Till the end of 1919 this company, together with
T. Lancaster, were the only producers from the Kingsgate area.

During 1920 to 1923 a fall in the price of molybdenum caused the
closure of the mines and since then production has been low and
sporadic, with long periods of idleness.

At the outbreak of Worid War [l the Kingsgate mines were in-
vestigated as a possible source of piezoelectric quartz. As early as
1926, the New South Wales Department of Mines had found that
limited amounts of this material could be obtained from a few of
the Kingsgate pipes.

Between 1940 and 1942 Amalgamated Wireless (Austraha) Lim-
ited began prospecting the pipes and during that period sufficient
piezoelectric quartz was produced from them to satisfy the
Australian demand. Despite twinning and other imperfections,
which rendered most of the Kingsgate crystals useless for the radio
industry, a total of 182 kg of suitable material was obtained by
M. W. J. Priest (on behalf of AWA), mainly by turning over the
huge dumps of the Old 25 lease (i.e., the Old 25 and 25 North
mines). In Glen Innes Gully, the Arsenic shaft (pipe 28), Pipe 44,
the Wet shaft, and the Giant Blow were dewatered and worked for
crystals. During this period the Arsenic shaft appears to have been
the main producer. Eclipse (N.S.W.) Pty. Lid. and Radio Corpora-
tion Pty. Lid. were also involved in mining quartz crystals dunng
1944,

In 1942 Sachs of Kingsgate were prospecting and working some
of the pipes along Glen Innes Gully. According to New South
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Figure 5. Sachs of Kingsgate mill, erected in
1915, showing tramway terminus and ore chute
with draft horses and slide in the foreground,
used to haul firewood. Photo courtesy Depart-
ment of Mineral Resources, N.S.W. Govern-
ment.

Wales Geclogical Survey Mine Records, both the Monkey shaft
and the Wet shaft were to be placed in operation, with a planned
production rate of 9 and 7 metric tons per day respectively. The ore
was 1o be treated by the mill already on the site, which had a capaci-
ty of 5 to 7 tons per day and consisted of roll crushers, screens, etc.
driven by a 10444 W Robey steam engine. The mines had been
equipped with steam winches, a blacksmith’s shop and forge as well
as huts to accommodate 14 miners. Prior to this, horses were used
for ore haulage. Most of the mines at this stage had already been
connected by rail with the mill on the Yarrow River. There appear
to be no records to show how long this renewed mining lasted.

Between 1948 and 1952, Kingsgate Mining Industries prospected
the area and produced ore from a few of the deposits, but there is
no record of which pipes were brought into production.

In 1966 Carpentaria Exploration Company Pty. Lid. investi-
gated the potential for the development of a high-tonnage low-
grade open cut mine. A total of 79 percussion drill holes were put
down in the two areas of maximum pipe concentration, but the
results were very discouraging.

The area was reinvestigated in 1969 by A. O. G. Minerals Pty.
Lid., but again the results were very disappointing and no mining
took place.

Since 1969, mining leases at Kingsgate have changed hands many
times, but none of these ownership changes led 1o renewed mining.
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Percussion and diamond drilling programs have been conducted on
different occasions in the vicinity of Sachs’ Old 45 but no economic
mineralization was found. Recently some interest has been shown
in reworking the older mine dumps along Glen Innes Gully and this
area is currently under lease, rendering it off limits to any
unauthonzed visitors.

As recently as 1973, a virgin quartz-feldspar pipe was found at
Kingsgate by a farmer clearing a paddock. However no metallic
minerals were found and the outcrop was abandoned at a depth of
0.5 m (Weber er al., 1978).

Records of production from the Kingsgate mines are incomplete
but it appears that at least 348 metric tons of molybdenite and 200
tons of bismuth concentrates have been produced.

The foregoing history was gleaned primarily from Wright (1919),
Booker (1942), Hanlon (1943), Nicholson (1966), and Anonymous
(1942).

GEOLOGY

The earliest investigations into the geological nature of the
Kingsgate deposits were carried out by Wilkinson (1881, 1883),
followed by those of Andrews (1906, 1916), Blanchard (1947) and
Garretty (1953). Lawrence and Markham (1962) have provided a
detailed description of the mineralogy.

There 1s still some uncertainty concerning the interpretation of
local geology and controls for ore emplacement. However, the
general nature of the deposits can be summarized as follows:

The most prominent rock type at Kingsgate is a coarse, mottled
gray hornblende-biotite adamellite. This rock outcrops prominently
to the east of the mining area but it is not considered to be the host
rock for the deposits. The actual host rock appears to be a silicic
granite, now weathered on the surface to a thick gravelly soil. The
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Markham, 1962).
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orebodies occur as pipe-like masses in this silicic granite, which ap-
pears to intrude the adamellite. All the pipes lie within 270 m of a
Permian metasiltstone contact (Fig. 2).

The Kingsgate pipes show an unusually complex structure (Fig.
6), frequently changing both direction and dip. They are charac-
terized by branches, dilations and restrictions, with the dilated
areas containing huge caverns lined with quartz crystals of enomous
size. The pipes vary from 13.7 m to over 140 m in length and from |
m to 20 m in diameter.

It appears that most of the pipes have an altered granite aureole
and generally contain a number of intergradational zones, with the
central portion composed of massive crystalline white quartz, often
containing enormous vugs (Andrews, 1916). In the footwall sec-
tions below this massive quartz there is a zone of black to amber
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miarolitic granular quartz often called “granitoid quartz® (Lawrence
and Markham, 1962), in which the cavities contain small crystals of
molybdenite, bismuthinite and a number of other minerals.
Beneath this zone there is usually a region of altered granite in
which the feldspars have been replaced by mica (sericite) and this
grades into the coarse silicic granite country rock. These zones are
not continuous around the entire perimeter of the pipe, but appear
to be restricted to the footwall region. The molybdenite and
bismuth minerals, although disseminated sporadically throughout
the body of the pipes, are commonly concentrated in the “collar,”
with the highest concentration of ore minerals (especially bismuth)
in the footwall zone between the miarolitic amber quartz and the
altered granite. For this reason, only the footwall section of many
of the pipes has been mined.
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D. The pipe material is emplaced at a
maximum of around 300°C, well below
granite pegmatite temperatures.
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Figure 7. Diagramatic representation of the
most widely accepted model for quartz pipe
genesis al Kingsgate.

Origin of the Pipes

Andrews (1916), in his zeneral classification and description of
the pipe deposits of eastern Australia, outlined several factors
which he considered important in establishing the origin of the
deposits:

1. The direction of typical pipes varies considerably. Bulges and

sheet-like masses occur as variations in the roughly cylindrical to
eliptical cross-sections. Branching is common. Andrews considers
this indicative of the influence of planes of weakness in the form of
cooling joints along which residual hydrothermal fluids migrated,
resulting in replacement of the granite at the intersections of joint
planes.
2. If the granite itself provided some structural control, why is it
that the assumed joints, at those intersection the pipes are pre-
sumed to have formed, are so rarely in evidence? The principal
joint planes in the granite appear to post-date the mineralization,
which is never contained in them.

3. The pipe material shows no sharp boundary with the host
silicic granite. Hydrothermal alteration and replacement of the
granite is evident.

4. The mineralogy of the pipes, in which a gradation occurs from
granite, to granite with feldspars altered to sericite, in turn grading
into massive crystalline quartz, suggests that the transition from
granite to quartz may have been one of replacement.

5. Some of the Kingsgate deposits are nor true pipes. In these in-
stances the ore minerals occur in silicified granite in which the
feldspars have been largely altered to sericite. One such pipe
(Number 35 or Granite Pipe) splits into two branches, one of
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granite, the other of quartz rimmed by altered granite. These par-
ticular pipes may represent the initial alteration stage in the forma-
tion of true quartz pipes.

From this evidence Andrews concluded that the quartz pipes
originated by hydrothermal alteration and replacement of the
granite. The actual process of pipe formation can be outlined as
follows:

During the final stages of crystallization of the high-level, greatly
water-undersaturated granitic magma, progressive concentration of
water and other volatiles in the residual melt fraction led to the
physical separation of an ore-forming aqueous fluid phase. This
fluid phase, in addition to containing SiO,, CO,, SO,, H,S,
hydrogen halides and metal complexes, would have had the capa-
bility of dissolving finite amounts of silicates. The implication at
Kingsgate is that these late hydrothermal fluids eroded substantial
pipe-like conduits along joint plane intersections and permeated
laterally into the adjacent granite to produce alteration envelopes of
quartz (inner) and sericite greissen (outer). The ore-localizing joint
systems may in fact have been initiated by hydraulic fracturing re-
sulting from the high fluid pressure typically associated with
trapped residual hydrothermal fluids during the later stages of cool-
ing of granitic plutons. This model is presented diagramatically in
rg. 7.

The ore minerals are commonly concentrated near dilational
zones in the pipes, where deposition may have been induced by a
sudden, localized fall in either pressure or temperature, depending
on the physical nature of the mineralizing fluid. Although the pre-
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old stoped ground

Main vug (stoped)

Figure 8. Plan of workings, Arsenic shaft
Kingsgate. (After Hanlon, 1943.)

cipitation of molybdenite (and other sulfides) is generally believed
to be controlled principally by temperature gradients, fluid/
mineral equilibnia studies suggest that deposition can be effectively
induced by reaction of the ore-forming fluid (in which
molybdenum is most likely to be present as HMoO, and MoO,.F
complexes) with the K-feldspar component of the host rock
(Bloom, 1984). This may well explain the observed zonal distribu-
tion of molybdenite in the quartz pipes at Kingsgate.

The ubiquitous abundance of quartz is a direct result of the
dependence of quartz solubility in hydrothermal systems on both
temperature and pressure. Thus, as the fluid moves into regions of
progressively lower temperature and pressure towards the surface
the amount of silica required to produce saturation (and hence ini-
tiate deposition) decreases and the excess silica is continually
precipitated on the walls of the conduit. Copious amounts of free
silica are also produced by the alteration of feldspars in the host
granite to sericite, thus adding to the total volume of quartz
deposited.

Fluid inclusion homogenization temperatures (minimum temper-
atures of the ore-forming fluids) determined for quartz in the
Kingsgate pipes yield temperatures of 160-360° C, although no
measurements were done on primary fluid inclusions (J. Lusk,
Earth Sciences Department, Macquarie University, Sydney, per-
sonal communication). While actual ore emplacement temperatures
may have been considerably higher than these determined values (as
evidenced by the presence of cassiterite in the Water shaft), they re-
mained well below those normally associated with granitic
pegmatite veins.

Lawrence and Markham (1962) proposed a radically different
origin for the deposits. They considered that there may have been
no structural control in terms of a predetermined access. They
regard the pipes as chonolithic intrusions which represent an ultra-
silicic final magmatic differentiate of the host silicic granite and
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which eventually graded into hydrothermal bodies. These intru-
sions would have been emplaced prior to the complete crystalliza-
tion of the granite magma.

Alternatively, Weber (Weber er al., 1978) surmised that the pipes
may have been formed by hydrothermal fluids expelled from the
crystallizing magma as a series of “bubbles,” ascending via the same
route to become trapped near the more rapidly crystallizing granite
margin (hydrothermal fluid streaming).

Although largely discounted by some more recent workers (for
example Weber ef al., 1978), Andrews’ (1916) model involving in-
tersecting joint sets as the primary mineralization control remains
the most plausible.

There is no authenticated evidence of a pipe having completely
died out at depth at Kingsgate. Goodwin's pipe and others are sad
to have been worked out, but narrow constrictions are often fol-
lowed by wider sections containing bonanza ore concentrations as
shown by the remarkable Sachs’ pipe.

MINES
Southern Group
Arsenic shaft (Number 28 on Fig. 2)

Also known as Hagan's Tribute, this deposit was first worked as
an open cut and then as an underlie shaft to a depth of 63 m. A ver-
tical shaft was also sunk on the pipe to reduce mining and ore
handling costs.

In vertical section the pipe forms a series of steps and levels (Fig.
8). It was large, with a diameter of 2.5 to 3 m, and a considerable
amount of bismuth and molybdenite were produced from the foot-
wall zone. Caverns up to 3 m long were common and contained
large quartz crystals of unusual clarity. This was one of the pipes
worked by Amalgamated Wireless (Australia) Pty. Lid. for piezo-
electric quartz between 1940 and 1942. It appears to have been the
major producer of this material in the Kingsgate area.

273




Figure 9. Open cut on Forty pipe, Yates prop-
erty, Kingsgate around 1915. From E. C.
Andrews (1916).

Forty (Number 24 on Fig. 2)

This deposit, so named because it was the first of the pipes to be
worked on Block 40, outcropped as an enormous body of white
quartz which yielded very rich bismuth from the surface rubble.
The pipe was worked to a depth of 6 m by open cut (Fig. 9), ex-
cavated simply by removing the whole outcrop and upper portion
of the pipe. An “enormous” quantity of bismuth was reportedly
produced from the open cut.

Later the footwall section of the pipe was worked to a depth of
27 m by Henry Marshall and others, and between 1911 and 1915
W. H. Yates continued the workings to a total depth of 92 m. A
sketch of the footwall showing in the working face at the end of
1915 is shown in Fig. 10. Only the footwall of this deposit has been
worked; the underground workings have since collapsed.

Giant Blow (Pipe H)

This pipe outcropped as a huge vug containing quartz crystals
with bismuth and molybdenite. The quartz crystals reached enor-
mous size and most were doubly terminated. The pipe was especial-
ly rich in molybdenite and small dumps of rich ore remain at the
mine entrance.

From the material available on the mine dumps it appears that,
for the most part, the molybdenite occurred as rosettes of hex-
agonal tabular crystals up to 5 cm in diameter enclosed in white to
amber, strongly fractured quartz. Many fine specimens have been
collected from this material.

The quartz in this pipe was remarkably clear and free from inclu-
sions and considerable attention was focused on this deposit as a
possible source of piezoelectric quartz. However twinning pre-
vented all but minor exploitation of these otherwise remarkable
crystals.
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2 meters

Coarse
silicic
granite

Altered granite

Brown cavernous quartz with
abundant native bismuth.

Brown cavernous quartz
with molybdenite.

Coarse brittle white quartz.

Figure 10. A sketch of the footwall at the work-
ing face of Forty pipe in 1915; depth 92 meters.
From E. C. Andrews (1916).

The pipe appears to have had a diameter of about 6 m and was
worked by a small open cut and then by stoping from the surface.
The underground workings remain accessible via either the open
cut or an adit driven to the base of the workings to facilitate ore ex-
traction.
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Goodwin's pipe

This pipe was of considerable size and was worked for both
bismuth and molybdenite to a depth of 61 m. The outcrop of the
pipe was approached by a cutting just above creek level and the ore
was raised by hand windlass erected over the excavation (Fig. 11).
In the roof of the excavation above the windlass shaft cross-sections
of the pipe, rich in molybdenite, can still be seen. The workings are
flooded to the level of the cutting. However, the extensive mine
dumps can provide interesting specimens.

Goodwin’s pipe appears to have been the only pipe at Kingsgate
to have contained calcite as a gangue mineral. The calcite generally
occurred as coarse, cleavable masses and occasionally as rough
scalenohedral crystals enclosing molybdenite in the quartz vugs.

The occurrence of calcite cementing fragmented quartz pipe
material, a common association in the dumps of Goodwin’s pipe,
can be explained in terms of the physico-chemical nature of the
hydrothermal system. The solubility of calcite actually increases
with decreasing temperature and this mineral will precipitate only if
the partial pressure of carbon dioxide, in equilibrium with dissolved
calcium carbonate in the hydrothermal fluid, drops substantially.
This can occur if the fluid undergoes boiling due to sudden expan-
sion on explosively entering a significant dilation in the conduit
through a constriction initially blocked by a build up of quartz. The
fragmentation of this blockage would be immediately accompanied
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Figure 11. Goodwin's pipe, Sachs of Kingsgate,
around 1915. From E. C. Andrews (1916).

by the precipitation of calcite if the hydrothermal fluid contained
even a very low concentration of dissolved calcium carbonate. This
was almost certainly the case in Goodwin’s pipe.

The abundance of fragmented and strongly fractured quartz in
many of the Kingsgate pipes suggests that episodic explosive frac-
turing of blocked conduits under the influence of a relatively high
fluid pressure was characteristic. The rare occurrence of calcite
under these conditions indicates that the ore fluids involved did not
typically contain even a trace of dissolved calcium carbonate.

Monkey shaft

This is one of the few pipes in the Kingsgate area which indicate
that joints in the granite may indeed have had some primary control
on ore emplacement.

The deposit was worked as a true vein for 13.7 m, the jointed
white quartz filling the fissure varying from 0.6 to 7.6 m in width.
The vein was followed vertically for 7.6 m, then on a 1-in-5 slope
toward the west for 12 m, at which point it had reached a thickness
of about 1.2 m. Beyond this flat portion it was traced vertically for
2 m at which point it took the form of a true quartz pipe over 2.4 m
across.

By 1915 the mine had been abandoned and the workings became
flooded to the level of the adit driven just above creek level. The
adit is still accessible but the deeper workings are not.




Figure 12. Sketch plan of Sachs pipe at depth of
76 m (250 feet) showing extent of mineralization
(after E. C. Andrews, 1916). Diameter of sec-
tion of 4.6 m.

A. Coarse silicic granite with sericitization of
feldspars

B. Altered granite grading to granular quartz

with molybdenite

C. Granular quartz with abundant molybdenite
D. Quartz crystals with patches of molybdenite
E. White massive quartz

F. Glassy quartz adjacent to altered granite

(. Massive quartz

H. Granite almost completely altered to sericite
M. Molybdenite with associated bismuth and
bismuthinite

Figure 13. Sachs mine (Old 45), Kingsgate,
showing 3 specimens weighing 254, 305 and 36
kg respectively, torm from ome mass of
molybdenite. From E. C. Andrews (1916).
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Molybdenite

Figure 14. Sketch of face in No. 45 pipe at depth

of 91.5 m (300 feet) in September 1915. From

. White quartz

Sachs’ pipe (Old 45)

This was certainly the most famous of the Kingsgate pipes and
one of the world’s richest molybdenite producers.

The deposit was not taken up by the original Kingsgate Bismuth
Company and it was not until 1880 that the Glen Innes Molyb-
denite and Bismuth Company stumbled onto the outcrop, which
just happened to lie within their newly acquired lease.

Oniginally worked for bismuth, the mine passed through several
owners, including Henry Marshall who abandoned the lease in 1890
because the molybdenite content of the ore was hindering the ex-
traction of bismuth. The mine was worked sporadically between
1896 and 1898 with only a small amount of ore being produced. A
mill to treat the ore had been constructed on the west bank of the
Yarrow River.

In 1902 the mine was taken up by Valentine Sachs, who com-
menced shipping ore to Sydney in the same year. After following
the pipe only a short distance, Sachs came upon a great expansion
(Fig. 12) and from the large chamber excavated at that point (15 m
long and 6 m wide) many tons of pure molybdenite were mined
(Fig. 13). At least 81 metric tons of molybdenite were won from this
deposit prior to 1911.

A few years after this phenomenal discovery the continuation of
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E. C. Andrews (1916).

Figure I5. Sachs Old 45 and environs, around

1915. Photo courtesy Department of Mineral
Resources, N.S.W. Government.

the pipe was lost and although Sachs went to considerable expense
in trying to relocate the pipe he was unsuccessful and, in 1912, the
mine passed back into the hands of the Glen Innes Molybdenite and
Bismuth Company.

After clearing the rubble from the floor of the mine a small
bunch of quartz no more than 46 cm across was uncovered and this
was followed for a distance of at least 24 m from the excavated
chamber, at which point good ore was still being won (Fig. 14). The
total length of the workings exceeds 91.5 m. The mine and environs
are shown in Fig. 15.

The workings of Sachs’ pipe are approached by a tunnel 30.5 m
in length which intersects the pipe 9.2 m from the surface. The en-
tire workings remain accessible.

The dumps of this mine are one of the few sites at Kingsgate
where specimens of bismuth and bismuthinite can still be collected

Wet shaft (Water cut)

This was a large quartz pipe containing both molybdenite and
bismuth. The diameter of the pipe at the working face in 1915 was
about 2.4 m and up until then it had been an important producer.
Bismuth appeared to be more abundant in the footwall, enclosed in
amber miarolitic granular quartz, while the molybdenite was virtu-
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Figure 16. Open cut of the Old 25 pipe,
Kingsgate, showing the entrance to the
underground workings. Photograph by the
author, December 1983.

ally restricted to a higher zone. The pipe contained large vugs lined
with very large quartz crystals, usually white in color.

Northern Group
Granite shaft (Number 35 on Fig. 2)

This deposit was a large silicified granite pipe containing masses
of quartz and had a diameter of 4.3 m. For the first 30 m the
bismuth and molybdenite occurred in the granite itself before the
pipe split into two branches, one being granitic in character and the
other developing into a true quartz pipe.

Mount Morgan (Number 34 on Fig. 2)

This deposit outcropped towards the top of a small granite pin-
nacle on the highest point of the plateau overlooking the majority
of the Kingsgate pipes. The pipe was large, being as much as 7.6 m
across in places. It has been worked on a shallow underlie for a
length of 69 m and is still accessible.

Old 25 (Number 14 on Fig. 2)

Worked to a depth of 76 m on a 45° slope, this was one of the
largest pipes on the Kingsgate field. The size of the deposit at the
working face in 1911 was 12 by 12 m. The pipe was originally
worked as a large shallow open cut (Fig. 16) and then by stoping
out the pipe as it plunged towards the southeast. A haulage tunnel
was driven to the base of the workings. The entire workings are still

278

St o

= ’h.‘. '-5-.-
A

Figure I7. An area of the waste dumps of the
Old 25 pipe, Kingsgate, now considerably over-
turned by collectors. However good specimens
of molybdenite and bismuth are still found.
Photograph by the author, December 1983.

accessible and have been considerably enlarged and extended by
collectors in recent years in the search for quartz and molybdenite
specimens.

Attempts were made by local authorities in 1975 to seal off the
mine by blasing in the entrance but the only result was the discovery
of many superb coarsely crystallized molybdenite specimens
associated with quartz, arsenopyrite, fermmolybdite and scorodite.

The extensive dumps of the Old 25 (Fig. 17) have provided an
abundance of gem quality quartz in a variety of colors, as well as
miarolitic white to amber quartz containing superb molybdenite
with ferrimolybdite, wulfenite, galena, bismuth, bismuthinite,

bismite, bismutite, goethite, muscovite and quartz of exceptional
micromount quality.

One and Nine tunnel (Number 5 on Fig. 2)

Named the “One and Nine” because it lies astride mining leases
one and nine this deposit was one of the most important and one of
the first to be exploited. It is a typical quartz pipe with several
economically important branches. Near the surface the pipe had
only a very slight inclination towards the granite-siltstone contact.
This upper part of the deposit lay in that section of the workings
known locally as the “Open Cut.” At the base of the open cut two
branches appeared, after which the pipe dipped steeply for 21 m,
then flattened for 15 m to the working face. Several branches were
also discovered at this lower level.
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Figure I8, Vertical shaft for working No. 25
North pipe, Yates property, Kingsgate, showing
improvised headframe, horse used to raise ore,
and miners. From E. C. Andrews (1916).

The pipe consisted of white and black quartz with large caverns
lined with crystals up to 1.2 m in length. The quartz was heavily

jointed and contained considerable quantities of bismuth and
molybdenite.

Tin shaft (Number 7 on Fig. 2)

This was the only pipe on the Kingsgate field to contain cassit-
erite. The pipe dipped vertically with a diameter of 1.8 m and has
been worked to a depth of only 12 m.

25 North (Number 13 on Fig. 2)

This deposit was also very large, being up to 7.6 m across, and
was one of the most important on the field (Fig. 18). It has been
worked to a total depth of 152 m on a l-in-2 slope. Several
branches, varying from 7.6 m to 15 m in length and steeply inclined
toward the surface, occur between the surface and a depth of 92 m.
The pipe was worked for both molybdenite and bismuth and pro-
duction of the latter was quite significant. The mine entrance has
been blocked by rubble and the workings are no longer accessible.

Wolfram pipe (Number 10 on Fig. 2)

Also known as the Old 26 or Little tunnel, this was the first of the
Kingsgate pipes to be prospected and was originally worked as a
large open cut. A haulage tunnel (now collapsed) was later driven to
the base of the workings. The pipe has been worked to a depth of
30 m and reached a maximum diameter of 3.7 m. A considerable
amount of wolframite and arsenopyrite were mined.

MINERALS

Over 30 minerals have been recorded from the Kingsgate pipes
(Table 1). However many of these are only present in very small
amounts and are usually only seen in polished ore sections. Only
the minerals having collector significance will be described here.
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Primary Minerals
Arsenopyrite FeAsS

Arsenopyrite has been found in only a few of the Kingsgate
mines, usually as large masses in white reef quartz towards the core
of the pipes. It is only rarely found associated with bismuth
minerals or molybdenite. However, X-ray fluorescence (XRF)
analysis of deeply oxidized arsenopyrite from the Old 25 pipe
showed the presence of approximately 1% bismuth, although the
mineral responsible could not be isolated for identification.

Most of the arsenopyrite is massive, with a coarse bladed ap-
pearance due to extensive oxidation along cleavages 1o scorodite.
Some specimens show almost complete replacement.

The Old 25 pipe provided massive specimens of arsenopyrite
enclosing transparent, doubly terminated quartz crystals, which
themselves contained inclusions of idiomorphic arsenopyrite.

However, it is not the arsenopyrite itself which interests collec-
tors, but the spectacular scorodite druses associated with it.

Bismuth Bi

Native bismuth was the major economic mineral in the early days
of mining at Kingsgate and it was abundant in many of the pipes.
Masses up to 14 kg in weight were occasionally found, particularly
in the upper workings of Forty pipe.

The bismuth usually occurred as moldings between quartz
crystals in vugs throughout the amber quartz of the footwall zone.
When removed, these moldings showed the hexagonal impressions
of the termination faces of the quartz crystals (Fig. 19). Very occa-
sionally the bismuth occurred as crude trigonal crystals (Fig. 20).

The native metal is nearly always associated with the sulfide
bismuthinite, the latter occurring as graphic intergrowths or as sur-
face coatings. Some masses of bismuth were found completely
enclosed within balls of foliated molybdenite up to 10 cm in
diameter.

One interesting occurrence is the presence of bismuth wires ar-
ranged in parallel within transparent or white quartz. These wires
were up to 6 mm in diameter and very occasionally reached S cm in
length. Cleavage in the wires suggests that they are single crystals
and not polygranular aggregates. Their occurrence is rather prob-
lematical but they may simply be infillings of cylindrical cavities
produced by gas streaming within the crystallizing quartz. One
specimen has wires which appeared 1o be elongated triangular
prisms, which may in fact be clongated rhombohedral crystals
formed simultaneously with the enclosing quartz (Lawrence and
Markham, 1962). Specimens of these wires can still be found in the
dumps of Sachs’ pipe.

Analysis of bismuth have shown a silver content ranging up to
1645 g/t and gold content of up to 40.115 g/t (Andrews, 1916).

Bismuthinite Bi,S,

One of the important ore minerals at Kingsgate, bismuthinite was
most abundant in the footwall region of the pipes, enclosed by
dark, granular, cavernous quartz. Assays showed that much of the
bismuthinite contained gold and silver. The bismuthinite occurred
as large bladed aggregates to several kg in weight, often directly
associated with native bismuth and commonly molded between
quartz crystals in vugs (Fig. 21). It also occurred as delicate groups
of acicular crystals in vugs in the amber quartz (Fig. 22). In open
vugs, where molybdenite rosettes were perched on quartz crystals,
felted masses of acicular bismuthinite occurred between the molyb-
denite crystals. The larger masses of bismuthinite were generally
associated with galenobismutite and more rarely cosalite.

Specimens of bismuthinite are now not common at Kingsgate.
Fine acicular crystals in quartz vugs (Fig. 23) have recently been
found in the underground workings and dumps of the Old 25 pipe,
either deposited directly on quartz or associated with muscovite and
often partly or completely pseudomorphed by bismutite.
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Figure 19. Native bismuth showing the hex-
agonal impressions produced by the termination
faces of quartz crystals. Australian Museum
specimen /30936, presented by the family of
the late W. H. Yates in 1931. Specimen is 19 cm
across. Photograph by the author.

Figure 20. Crude trigonal crystal of native
bismuth. Australian Museum specimen [/
30942, presented by the family of the late W. H.
Yates in 1931. Crystal is 5.5 cm long.
Photograph by the author.

Figure 21. Bladed aggregate of bismuthinite
showing impressions left by quartz crystals. Old
Tunnel mine (1 and 9 pipe), Kingsgate. Aus-
tralian Museum specimen D/IS043. Photo-
graph by the author.
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Figure 22. Acicular crystals of bismuthinite,
once common in vugs in the quartz pipe mined
as the Waier cut (Wet shaft), Glen Innes Gally,
Kingsgate. Australian Museum specimen
D/35922 (purchased from Miss Sachs), 3 cm
diameter. Photograph by the author.

Figure 23. Jackstraw group of bismuthinite
crysials with quartz crystal and muscovite.
From the miarolitic quartz of Old 25 pipe,
bar is 1 mm. Author's specimen and photo-
graph.

muscovite and quartz. 25 North pipe dumps,
Kingsgate. Scanning electron micrograph. Scale
bar is 0.1 mm. Author’s specimen and photo-
graph.
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Figure 24. The range of morphology shown by
crysials of brookite from 25 North pipe,

Kingsgate. Drawings by the author.

Brookite TiO,

This orthorhombic polymorph of titanium dioxide appears to be
very rare at Kingsgate and its occurrence in the quartz pipes is here
recorded for the first time.

Kingsgate brookite occurs as brown, transparent to opagque
crystals, tabular on {100} and reaching a maximum observed
diameter of | mm. Crystal habits comprise various combinations of
a{ 100}, m{ 110}, {011}, {122}, »{401 } and {001 }. The a{ 100}
faces are heavily striated parallel to the vertical axis due to
oscillatory development of a{ 100} and m{ 110} faces (Fig. 24).

The brookite occurs on quartz crystals associated with later
muscovite (Fig. 25) in cavities in white quartz found on the dumps
of the 25 North pipe. It was identified by chemical composition
determined using energy-dispersive clectron probe microanalysis
and by crystal morphology. Insufficient material is currently
available to allow confirmation by X-ray diffraction.

The presence of brookite in the quartz pipes probably represents
the redistribution of titanium originally present as Ti"* replacing
(Fe ,Mg) in octahedral sites in the biotite of the host granite.
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Figure 26. Molybdenite crystals enclosed in
calcite. Goodwin’s pipe, Kingsgate N.S.W,
Scale bar is 0.1 mm. Author’s specimen and

photograph.

Calcite CaCoO,

Calcite is rare at Kingsgate and the only occurrence noted is on
the dumps of Goodwin’s pipe. Here it either cements large volumes
of fractured quartz, or occurs as cleavable masses of scalenohedral
crystals to a few cm long in vugs. The calcite crystals often contain
hexagonal flakes of molybdenite (Fig. 26) occluded in a narrow
zone parallel to the scalenohedral faces.

Specimens in the Australian Museum collection, Sydney, are
histed as having been found in Sachs’ mine, Kingsgate. However,
these probably also originated from Goodwin’s pipe which was one
of the several deposits worked by the Sachs of Kingsgate Syndicate.

Ferberite (Fe Mn)WO,

Kingsgate wolframite lies in the ferberite range with Fe:Mn of
11.6:6.7 (Lawrence and Markham, 1962). It was not abundant and
its occurrence was restricted to only a few of the pipes. Lustrous
black masses up to several cm embedded in white reef quartz have
been found in the Wolfram pipe and in the Old 25 pipe.

Galena PbS

Galena is rare at Kingsgate. The only occurrences observed have
been in association with sphalerite in Pipe 43, with bismuth in
massive pyrrhotite-chalcopyrite ore from the Granite shaft, and as
microcrystals showing the a{ 100} form or more complex combina-
tions of a{ 100}, o{111} and d{ 110} (Fig. 27) lining small vugs in
amber quartz from the Old 25 pipe.

Galenobismutite PbBi,S,
Galenobismutite was occasionally seen as greenish silver-colored

masses up to 5 cm across in molybdenite (Lawrence and Markham,
1962).

Ikunolite Bi (S,Se),

This is certainly the rarest of the minerals recorded from
Kingsgate. Specimens labeled tetradymite in the collection of the
Australian Museum, Sydney, were found to be ikunolite. Despite
old records, tetradymite has not been found to occur in the
Kingsgate pipes.

The ikunolite occurs as plates and foliated masses up to 3 cm
across. One specimen consists of a wedge-shaped mass almost 1 kg
in weight, its shape resulting from molding between quartz crystals
(Lawrence and Markham, 1962). It can be associated directly with
native bismuth, molybdenite (usually as augen-like inclusions), or
intergrown with bismuthinite. Specimens show a perfect {0001 )
cleavage and a splendent lead-gray color (Fig. 28).
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Figure 27. Galena crystal showing the forms
a{ 100}, o{111} and 4{110}, on quartz. From
the miarolitic quartz of the Old 25 pipe,
Kingsgate. Scanning electron micrograph. Scale
bar is 10 micrometers. Author’s specimen and

Figure 28. lIkunolite, Kingsgate mines.
Australian Museum specimen /35883, pur-
chased from Miss F. Sachs in 1941 and formerly
labeled “tetradymite with bismuth.” Specimen is
2 cm in diameter. Photograph by the author.

An unusual feature of Kingsgate ikunolite is the high lead con-
tent (up to 5.5% by weight) compared to specimens from other
recorded occurrences. The lead appears to be present as an atomic
substitution for bismuth in the structure (Markham, 1962). Hence
the Kingsgate material can be termed plumbian ikunolite.
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Figure 29. Tabular hexagonal molybdenite
crystals encased in white quartz. Road shaft,
Kingsgate, N.S.W. Australian Museum
specimen D/40828, presented by Professor
David Brown in 1961. 5§ cm in diameter.
Photograph by the author. (This specimen ap-
peared as Plate 9 in Contributions to the
mineralogy of N.S.W., Mineral Resources No.
34, Geological Survey of N.S.W_, 1926.)

Figure 30. Molybdenite crystals with quartz
crystals from Sachs’ mine, Kingsgate. Specimen
14 cm across. From the collection of the New
South Wales Govermment Department of
Mineral Resources Geological and Mining
Museum, Sydney (specimen number M19815).
Photograph by David Barnes, Department of
Mineral Resources. Used on the cover of
Mineral Resources Bulletin 43, Molybdenum in
New South Wales and reproduced here by the
courtesy of the Department of Mineral
Resources.

Figure 31. Molybdenite crystal collected from
the dumps of the Old 25 pipe, Kingsgate.
Specimen 3 cm in diameter. Author’s specimen
(M68.12.2), and photograph.

Molvbdenite MoS,

Although discarded by early mining opera-
tions, molybdenite later became one of the most
imporiant ore minerals at Kingsgate. The
dumps of many of the older workings contain
an abundance of this mineral.

Although the molybdenite occurs as small
flakes in the silicic granite and granitoid quartz
in the vicinity of the pipes it is never abundant
there, but reaches its greatest concentration in
the pipes themselves, where it is most plentiful
in the zone of transition between the granitoid
quartz and the reef quartz forming the core.
This zone contains vugs in which the molyb-
denite occurs as large crystalline masses together
with bismuth minerals. It commonly forms well-
shaped tabular hexagonal crystals from a few
millimeters to over 12 cm in diameter, either en-
cased in fractured quartz (Fig. 29) or resting on
quartz crystals in vugs (Fig. 30). Crystals with
composite prism faces on 5 cm in length have
been found.
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The molybdenite crystals are usually composite in nature with
several thin tabular individuals arranged in sub-parallel growth to
form rosettes.

When examined in polished section at 90° to the basal cleavage
the molybdenite crystals from some of the pipes (particularly the
Giant Blow, Old 25, and Sachs’ pipe) show augen-like inclusions of
bismuth, bismuthinite, joseite A and B, ikunolite and gold.

Because molybdenite was of no value in the early days of mining,
many of the Kingsgate pipes provide considerable potential for fur-
ther recovery of fine specimens. Among these are the Giant Blow
and Old 25 deposits. The dumps and underground workings of the
Old 25 pipe have provided exceptional specimens in recent years,
principally as sharp hexagonal plates to 3 cm in amber to white
quartz (Fig. 31). The occurrence of molybdenite in the Giant Blow
has already been described.

- 3 Jl'
Figure 32. Rosettes of muscovite on quartz, Old

25 pipe, Kingsgate. Scanmning electron micro-
graph. Scale bar is 0.1 mm. Author’s specimen
and photograph.

Figure 33. Hexagonal plates of muscovite
associated with microcrystallized quartz, on the
rhombohedron face of a larger quartz crystal.
From the miarolitic quartz of the Old 25 pipe,
Kingsgaie. Scanning electron micrograph. Scale
bar is 0.1 mm. Author’s specimen and photo-
graph.

Muscovite KAL(Si,AlO, (OH,F),

Muscovite is present in the altered granite aureole which sur-
rounds many of the Kingsgate pipes, where it formed as an altera-
tion product of the K-feldspar of the original granite during
emplacement of the pipe material.

However, of greater mineralogical interest is the occurrence of
druses of crystallized muscovite (Fig. 32) in vugs in the miarolitic
quartz of the Old 25 and 25 North pipes, where it appears to have
been the first mineral deposited after quartz. It forms the substrate
for many of the primary and secondary minerals deposited in the
miarolitic cavities, including late-stage microcystallined quartz (Fig.
33).

The muscovite crystals reach a diameter of 1.5 mm and are
generally lustrous, translucent to transparent, and pale yellow in

shown by quartz crystals from the Giant Blow
(pipe H), Kingsgate. Author’s specimens and
drawings.

Quartz SiO,

Vugs in the miarolitic amber-colored quartz on the footwall and
large caverns in the central reef quartz zone of the Kingsgate pipes
contained quartz crystals from less than | mm to over 3 m in length.
Large masses of flawless amber to colorless quartz were found in
many of the pipes and provided exceptional lapidary material.

The crystals are typically prismatic, well-proportioned and com-
monly transparent, although in some vugs the crystals have an
outer coating of drusy quartz, sericite, or more rarely indeterminate
powdery iron and manganese oxides. Larger crystals show vanation
in color, being smoky to amber at their base and grading to col-
orless at the termination or vice-versa.

Phantoms are a common feature and sectorial interpenetration
twinning (Brazil law) parallel to the ¢ axis is revealed in many
crystals by the alternation of triangular prisms of smoky color with
areas of clear quartz in sections cut at 90° to the ¢ axis. In fact, in
some completely transparent crystals, the individual twin com-
ponents can be traced through the body of the crystal by observing
the color zones. Color zoning parallel to the rhombohedron faces is
typical of Kingsgate quartz, usually taking the form of thin amber
to smoky bands unevenly dispersed through colorless quartz.

In the great majority of Kingsgate quartz crystals the terminating
rhombohedrons are either unequally developed, with {1011}
predominating, or asymmetrically displaced. The prism m{ 1010} is
always strongly developed, with prominent lateral striations, and
druses of crystals showing terminating rhombohedrons only are
unknown from Kingsgate. Neither the trigonal pyramid nor
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Figure 35. Asymmetrically distorted quartz
crystal on crystallized muscovite. From the
miarolitic quartz of the Old 25 pipe, Kingsgate.
Scanning electron micrograph. Scale bar is 0.1
mm. Author’s specimen and photograph.

Figure 36. Interference fracture patiern in
quartz from Goodwin's pipe, Kingsgate. Scan-
ning electron micrograph. Scale bar is 0.1 mm.
Author’s specimen and photograph.

trigonal trapezohedron have been observed by the author, so that
the crystals are essentially simple in morphology.

Asymmetrically distorted crystals are common in the dumps of
the Giant Blow (Pipe H) at the head of Glen Innes Gully. These
crystals show no point of attachment and display a surprising range
in morphology (Fig. 34), including thin plates and even rare rhom-
bohedrons, which closely resemble cubes due to the interfacial
angle of 85°46' in r{1011}.

Late-stage micro quartz crystals associated with crystallized
muscovite in small vugs in white quartz on the dumps of the 25
North/Old 25 deposits show interesting asymmetrical distortion in
which preferred lateral extension of 4 of the 6 faces in r{ 1011} gives
the crystal a pseudo-monoclinic symmetry (Fig. 35).

An interesting feature of Kingsgate quartz is the tendency for
large crystals to show well-defined incipient cleavage planes parallel
to the faces of one of the terminating rhombohedrons.

Inclusions in Kingsgate quartz are varied and often spectacular.
The presence of wires of bismuth has already been mentioned.
Flakes and rosettes of molybdenite are often found in transparent
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quartz, as are needles of bismuthinite. Various oxides, including
brown goethite and straw-yellow bismutite have been occluded in
zones parallel to the crystal faces in some specimens. Arsenopyrite
occurs as idiomorphic and often grossly elongated crystals in clear
to smoky quartz, some of the crystals being up to 5 cm in length
and 4 mm in width. Occasionally the quartz crystals contain three-
phase fluid inclusions which occupy euhedral cavities or “negative
crystals.”

Fragmentation of large areas of quartz was a feature of many of
the pipes and often large crystals had been shattered to sharp
angular plates and recemented by subsequent deposition of quartz
or rarely, as in Goodwin’s pipe, calcite. The mechanism by which
these features were produced has already been discussed. Some
crystals, fractured from the cavern walls, have developed secondary
terminations comprising a multitude of parallel viscinal faces.

An unusual occurrence, noted on the dumps of Goodwin's pipe,
is the presence of compacted masses of deformed and poorly
developed quartz crystals with interstitial molybdenite and calcite.
This implies that migration of the growing crystals occurred within
the pipe under the influence of the hydrothermal fluid stream.

Also on the dumps of Goodwin's pipe and various other
deposits, fracture surfaces normal to the ¢ axis of some crystals
show an unusual cross-hatched fracture pattern (Fig. 36). This may
be a result of Brazil Law twinning in the crystals, with the intersec-
tion of sub-conchoidal fractures initiated in adjacent twin com-
ponents.

from the Old 25 pipe, Kingsgate. Scanning elec-
tron micrograph. Scale bar is 10 micrometers.

Author’s specimen and photograph.

Secondary Minerals

Bismite Bi,O,

Bismite appears to be less common at Kingsgate than bismutite.
It generally occurs as white to pale yellow-brown, fibrous, felted or
lace-like masses (Fig. 37) coating quartz and other minerals in
cavities in the amber-colored or white quartz of the footwall region
of the pipes. The morphology of Kingsgate bismite closely
resembles compacted spider webs and in the past much of this
material has probably been discarded by collectors as such. The
identity of this mineral was confirmed by X-ray powder diffraction,
although the pattern obtained was somewhat indistinct due to con-
tammation and the low volume of material available for
characterization.
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Bismutite Bi,(CO,)0,

Bismutite was the most prominent of the secondary bismuth ores
and was the first bismuth mineral to be recognized at Kingsgate. It
Is most common as straw-yellow pseudomorphs after bismuthinite.

Miarolitic quartz from the Old 25 and 25 North pipes contains
jackstraw to stellate groups of bismuthinite needles completely
replaced by bismutite (Fig. 38). These pseudomorphs take the form
of either a thin outer shell with the interior filled by delicate filigree
networks of platy bismutite, or encrusting masses enveloping the
bismuthinite (Fig. 39).

Rarely, rosettes of transparent, straw-yellow, thin, tabular

Figure 40. Rosetie of bismutite crystals on

quartz, Old 25 pipe, Kingsgate. Scanning elec-
tron micrograph. Scale bar is 0.1 mm. Author’s
specimen and photograph.
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Figure 38. Bismutite pseudomorphs after a
stellate group of bismuthinite crystals in cavity
in quartz, Old 25 pipe, Kingsgate. Crystal group
is 2 mm in diameter. Author’s specimen and
photograph.

Figure 39. Platy bismutite coating and replacing
prismatic bismuthinite on crystallized
muscovite. From the miarolitic quartz in the
Old 25 pipe, Kingsgate. Scanning electron
" micrograph. Scale bar is 0.1 mm. Author’s
specimen and photograph.

crystals to 0.5 mm occur implanted on quartz (Fig. 40) and are ac-
companied by wulfenite and bismite. As with many of the second-
ary minerals found in the Kingsgate pipes these rosetted bismutite
groups occasionally show secondary overgrowths (Fig. 41).

Ferrimolybdite Fe,(MoO,),+*8H,0 (7)

This attractive iron molybdate forms as an oxidation product of
molybdenite and is often found in the tabular cavities formerly oc-
cupied by that mineral, where it occurs as a pale yellow powder.
Occasionally, where transported to cavities in solution, it has
recrystallized to produce bright canary-yellow tufts of acicular
crystals (Fig. 42), rarely more than | cm in length, on quartz
crystals. These provide exceptional thumbnail and micromount
specimens.

Crystallized ferrimolybdite is most abundant on the dumps and
workings of the Old 25 and 25 North pipes.
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Figure 41. Tabular bismutite crystals showing
secondary overgrowths, on quartz. Old 25 pipe,
Kingsgate. Scanning electron micrograph. Scale
bar is 0.1 mm. Author’s specimen and photo-
graph.
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Figure 42. Acicular ferrimolybdite in miarolitic
cavities in quartz, Old 25 pipe, Kingsgate. Scan-
ning electron micrograph. Scale bar is 0.1 mm.
Author’s specimen and photograph.

Goethite FeO(OH)

Goethite is present as a weathering product of the pyrite occa-
sionally associated with molybdenite zones in the pipes, particularly
in the Old 25 and 25 North pipes. It occurs as brown mamillary
(Fig. 43) to microbotryoidal crusts (Fig. 44) on and between quartz
crystals. A zone of limonite gossan containing goethite pseudo-
morphs after pyrite was located in the upper portion of the 25
North pipe.

Very occasionally, quartz crystals in miarolitic cavities are coated
by isolated to matted divergent groups of brown acicular goethite
crystals to 0.04 mm in length (Fig. 45).

Scorodite FeAsO,*2H,0

This green iron arsenate occurs at Kingsgate as an oxidation
product of arsenopyrite. The most common habit is micro-
botryoidal masses up to several cm across lining cavities in reef
quartz formerly occupied by massive arsenopyrite.

Abundant leached fissures and oxidation cavities in the massive
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Figure 43. Mamillary goethite with radial inter-
nal texture lining cavity in miarolitic quartz, Old
25 pipe, Kingsgate. Scanning electron micro-
graph. Scale bar is 10 micrometers. Author’s
specimen and photograph.

Figure 44. Microbotryoidal goethite on quartz
in cavity in miarclitic quartz, Old 25 pipe,
bar is 10 micrometers. Author’s specimen and

photograph.
,\ e

Figure 45. Sprays of acicular goethite on quartz
crystals, Old 25 pipe, Kingsgate. Scanning elec-
tron micrograph. Scale bar is 10 micrometers.
Author’s specimen and photograph.




Figure 46. ldiomorphic scorodite crystals show-
ing the forms a{ 100}, d{ 120} and p{111}, OM
25 pipe, Kingsgate. Scanning electron micro-
graph. Scale bar is 10 micrometers. Author’s
specimen and photograph.
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Figure 47. Complex scorodite overgrowths, Old
25 pipe, Kingsgate. Scanning electron micro-
graph. Scale bar is 10 micrometers. Author’s
specimen and photograph.

arsenopyrite are lined with druses of lustrous, dark green, micro-
crystallized scorodite. Scanning electron microscopy (SEM) of
these crystals shows the presence of orthorhombic forms character-
istic of this mineral (Fig. 46). Isolated areas of these scorodite
druses comprise complex overgrowths (Fig. 47), the exact nature of
which is still not understood. Studies are presently being conducted
on the nature and origin of this unusual habit and a detailed ac-

count of Kingsgate scorodite is being prepared for separate publica-
tion.
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Figure 48. Bipyramidal wulfenite crystals on
limonite-coated quartz. Old 25 pipe, Kingsgate.
Scanning electron micrograph. Scale bar is 0.1
mm. Author’s specimen and photograph.

Wulfenite PbMoO,

Wulfenite, although previously unrecognized from Kingsgate, is
actually quite common although limited in occurrence. Scanning
electron microscopy has revealed two distinct habits:

1. Lustrous well-formed steep bipyramids of a red-brown color
(Fig. 48).

2. Crystals of a more complex habit showing unusual secondary
overgrowths (Fig. 49). Here growth of the wulfenite crystals has
been interrupted by a coating of very fine, powdery limonite.
However, addition of material to the crystal lattice continued at
tiny isolated “clean™ areas on the crystal faces. The resulting small
outgrowths were able to extend beyond the limonite coated surfaces
and begin to envelop the original crystal, gradually occluding the
lmonite coating, while retaining the morphology of the earlier
formed wulfenite crystals.

Both habits occur implanted on quartz crystals in vugs in amber-

Table I. Minerals of the Kingsgate pipes
Primary

Native Metals
Bismuth t
Gold

Sulfides
Arsenopyrite
Bismuthinite {
Chalcopyrite
Galena
Gudmundite (?)
Ikunolite
Joseite-A
Joseite-B
Molybdenite {
Pyrite
Pyrrhotite
Sphalerite
Cosalite
Galenobismutite
Pyrargyrite

Oxides
Brookite *
Cassiterite

Tungstates

Wolframite

Sulfides
Chalcocite
Covellite
Marcasite
Smythite (7)

Non-sulfides
Bismite
Bismutite t
Fernmolybdite t
Goethite *
Ilsemannite
Powellite (7)
Scorodite t
Tungstite
Wulfenite *

Gangue
Calcite

Quartzt
Sericite

* Minerals not previously recorded from Kingsgate

t Most abundant species
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Figure 49. Bipyramidal wulfenite crystals show-
ing growth interruption and subsequent partial
overgrowth, resting on limonite-coated quartz.
Old 25 pipe, Kingsgate. Scanming electron
micrograph. Scale bar in each micrograph is 10
micrometers. Author’s specimen and photo-
graph.

colored to white quartz. The crystals reach a maximum of 2 mm in
length and were identified by their chemical composition deter-
mined using energy-dispersive electron probe microanalysis and by
their crystal morphology.

Other minerals present in the specimens include molybdenite,
galena, ferrimolybdite and sericite, although these are not directly
associated with the wulfenite crystals. All specimens found to date
have come from the dumps of the Old 25 and 25 North pipes.

THE FUTURE OF THE KINGSGATE MINES

Indications are that ore reserves at Kingsgate have not been ex-
hausted, particularly as regards molybdenite. However, because of
the scattered nawure of the deposits and their unpredictable ore
grades, the economic potential of the area is low and it is unlikely
that large-scale mining will take place in the future due to the for-
midable exploration and mining costs involved.

Even without renewed mining, the Kingsgate deposits still offer
unlimited scope for collecting and will continue to do so for many
years 10 come.
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Mauldin Mountain
Montgomery County, Arkansas

Arthur E. Smith Jr.
9118 Concho
Houston, Texas 77036

INTRODUCTION

Aluminum phosphate minerals (primarily wavellite and vaniscite)
were discovered in Arkansas during the carly 1800s. In 1830,
“peganite” was described as a new mineral (Breithaupt, 1830),
however, it was subsequently found to be vaniscite and was
discredited (Chester, 1878). Studies of variscite from Garland
County by Cech and Slansky (1965) show it to be a Lucin-type
variscite. Except for one rather insignificant occurrence of wavellite
in the Batesville manganese district, Independence County, in
northeast Arkansas (Shockley, 1948), all of the Arkansas
aluminum phosphate occurrences are in the Ouachita Mountains of
west central Arkansas.

The locations of many Arkansas wavellite and vanscite
specimens quoted in the literature and in various collections are
given erroneously as Pencil Bluff, Magnet Cove or Hot Springs. No
wavellite occurs at Pencil Bluff, though Clyde Garmon, who dug
and sold wavellite and variscite from Dug Hill for many years, has a
roadside shop there. Small amounts of wavellite occur at both of
the latter locations but it is generally not of specimen quality. Up
until about 6 years ago 9% or more of Arkansas wavellite speci-

Dug Hill near Avant

. County Pit, Mauldin Mountain
Near Big Fork

Hot Springs Water Works

_ Union Carbide Mine, Sulphur Springs
Mount Pleasant Church

G. Plata Area

H. White Mountain

I stountain Pine Area

——-__!

4

Outcrop of Polk Creek shale and
Mpmies Big Fork Chent from Geologic Map

of Arkansas 1976
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mens came from the vicinity of Avant, particularly from Dug Hill
or nearby diggings. Avant (previously called Cedar Glades and
Buckville) is located in Garland County just north of the north
shore of Lake Ouachita. Dug Hill is 2.4 km (1.3 miles) north of
Avant.

Traces of wavellite and variscite occur in Arkansas novaculite of
Devonian age but most of the phosphates in this formation are iron
phosphates. Kidwellite, strengite, phosphosiderite, cacoxenite,
beraunite, dufrenite, rockbridgeite, lipscombite, laubmannite and
some blue to green aluminum phosphate minerals have been
described by Kidwell (1977). The blue to green aluminum
phosphate mineral from the Mona Lisa mine on Porter Ridge, Polk
County, has been confirmed as turquoise (Pete J. Dunn, personal
communication). Dunn identified the material from Coon Creck
and Buckeye Mountain, also in Polk County, as planerite. The
Union Carbide vanadium mine at Potash Sulphur Springs, Garland
County, is an exception. At this location wavellite and variscite and
some of the iron phosphate minerals are present in significant
amounts. However, very little material from this mine is available
because of collecting restrictions.

GARLAND . ™™

P ——— N———
HOT SPRING

Figure I. Distribution of significant aluminum
phosphate occurrences in the Ouachita Moun-
tains of Arkansas.
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Figure 2. Location of the County pit, Mauldin
Mountain, Montgomery County, Arkansas.

The most significant aluminum phosphate mineralization occurs
in the Big Fork chert and Polk Creek shale of Ordovician age. It is
not surprising that traces of wavellite were found in the county
road-metal pit which was excavated in the Big Fork chert forma-
tion at Mauldin Mountain during the middle 1970s. The amount of
wavellite increased as the cut went deeper into the mountainside. In
1977 or early 1978 the first good specimen material was uncovered.
During the next two years, whenever the zone with wavellite was
worked, the more promising rock went into a truck and was hauled
to one of the local mineral dealers where it was trimmed, cleaned
and sold wholesale for from $1 to $6 per pound. It was a good deal
for everyone, particularly for the collector who got to the dealer
before the material was picked over. It was cheaper to buy than dig,
haul home, then clean and tnm the vast amount of matenal re-
quired to get the choice specimens. Like most bonanzas, it did not
last. Since 1980 the amount of wavellite in the quarry has increased
but the number of good specimens has decreased and there has
been practically no matenial available to the local dealers. The
primary reason for this seems to be a decrease in the number of
large cavities which are required for the formation of good
wavellite specimens.

LOCATION

The Mauldin Mountain locality is situated on the south flank of
the mountain about 4.8 km (3 miles) northwest of Mount Ida in
Montgomery County. There are two cuts reached by the same en-
trance road. The one to the west is known as the State pit and has
had only trace amounts of the phosphate minerals exposed to date.
The eastern cut is called the County pit and is the source of most of
the aluminum phosphate minerals.

GEOLOGY

The County pit at Mauldin Mountain has been excavated into
the steeply dipping and highly disturbed beds of the Big Fork chert
and Polk Creek shale. The predominant rock in the quarry is a
dense, black to dark-gray chert. There are lesser amounts of a gray
to black shale. Both rock types are fractured, jointed and contain
discontinuous milky quartz veins up to 10 cm thick. Quartz crystals

292

in these veins are small and uncommon. The phosphate minerals
occur in fracture zones, joints, bedding planes and what appear to
be erosional or leached cavities in the chert, shale and quartz veins.
At present (1984) aluminum phosphate minerals occur only in the
central part of the cut in a zone about 30 meters wide and in a small
area on the west of the main mineralized zone. The main zone ex-
tends to the north in the rocks at the top of the quarry.

MINERALS
Wavellite AlL(PO,),(OH,F),+5H,0

Wavellite occurs as spheres, hemispheres, botryoidal coatings,
single crystals and groups of divergent crystals (Figs. 6, 7, 8). The
color ranges from green to pale green to a vellow green. It is the
lighter green color that helps to distinguish the Mauldin Mountain
wavellite from the darker green material from Dug Hill. The
spheres and hemispheres range in size from 1 mm to over 2 cm. The
first specimens found are characterized by spheres having smoother
outer surfaces and prominant concentric internal layering with a
subordinate internal radiating structure. However, more recently,
specimens with a strong internal radiating structure and crystal ter-
minations, making a rough outer surface, have been found. This
latter type is similar to much of the Dug Hill wavellite. Individual
wavellite crystals occurring alone are up to 2 mm long. They are a
pale green to yellowish or almost colorless. Typical forms are
shown in figure 3. Most of the wavellite has a thin coating of iron
oxide that can be removed with a short soaking in cold oxalic acid.
(See also the method of Waller, 1980; Ed.) some of the more

esthetic, lightly stained wavellite may erroneously be called orange
wavellite.

T

C D

Figure 3. A and B: Typical wavellite crystal
forms (from Shannon, 1922). C: Pseundohex-
agonal variscite (from Chester, 1878). D:
Typical form of drusy variscite (from Holt,
1972).
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Mauldin Mountain, 1978. The specimen is 6
long.

Figure 5. Wavellite zone, County pit, Mauldin
Mountain, 1979.

Wavellite pseudomorphs

Dull black to gray spheres from 1 to 2 cm were commonly found
in the wavellite zone from 1977 to 1979. Many spheres are hard and
may pop out of the matrix whole. Rarely they show internal con-
centric banding and radiating structure like wavellite. Some spheres
may be part normal wavellite and part pseudomorphs. Holt (1972)
described similar material from Dug Hill. Pseudomorphs after
wavellite also occur at the Union Carbide vanadium mine, Potash
Sulphur Springs, in Garland County. Holt’s X-ray diffraction work
showed the matenal to be amorphous and he concluded that they
were probably a clay pseudomorph (aluminum silicate) after
wavellite.

Variscite AIPO,-2H,0
In 1977 variscite at Mauldin Mountain was known only as thin
inconspicuous coatings and tiny, pale green spheres; since about
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1982, however, as excavation has progressed, it has become con-
spicuous and abundant, occurring predominantly as clear to light
green coatings of drusy rectangular-faced crystals. Individual
crystal faces are less than 0.2 mm in maximum dimension. This
drusy variscite may coat blue planerite and appear blue itself. Some
also coats a white opaque material which also is variscite. Variscite
also occurs as groups of pseudohexagonal prismatic crystals up to |
mm long (Fig. 9). A third type of variscite, found in sheaf-like
crystal groups at Dug Hill (Holt, 1972), has not been seen at
Mauldin Mountain.

Planerite

Prior to 1982, the area to the west and adjacent to the wavellite
zone contained a pale blue to greenish mineral which occurred as
thin coatings and small (as much as 2 mm across) spheres. Internal-
ly, these spheres may show a faint concentric structure. Unpub-
hshed X-ray diffraction work by A. K. Kidwell and P. J. Dunn has
shown the material to best fit the pattern for planerite. Electron
microprobe analyses of planerite from Mauldin Mountain by P. J.

Dunn (personal communication) combined with determinations of
H,0' and H,O0 (E. E. Foord and J. Taggart, personal com-
munication, 1984) by Karl Fisher Titration show the mineral to in-
deed be planerite. Planerite is currently before the . M.A. Commit-
tee on New Minerals and New Mineral Names, being voted upon to
restore species status. The entire turquoise group is the subject of a
complete re-examination by Foord and Taggart currently n
preparation.

At Mauldin Mountain planerite was common and generally oc-
curred alone. When it rarely occurred with wavellite, it was clearly
the first-formed mineral. Since 1982 most of the planerite has been
found covered by a thin coating of clear to pale green drusy
variscite which may be mixed with metavariscite. When wavellite is
present it occurs on variscite. Interesting specimens with micro-
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Figure 6. A broken 8-mm sphere of wavellite
showing radiating and concentric structure,
County pit, Mauldin Mountain.

Figure 8. Single crystals of wavellite; the longest
is 2 mm. County pit, Mauldin Mountain.

crystals of wavellite studding drusy variscite which in turn almost
completely coats hemispheres of planerite can be collected.
Metavariscite AIPO,+*2H.0O

Drusy mixtures of metavariscite and variscite were X-ray iden-
tified (P. J. Dunn, personal communication) from material sup-
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Figure 7. Wavellite crystals, about 1.5 mm long,
with hemispheres of wavellite on drusy variscite,
County pit, Mauldin Mountain.
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Figure 9. Psendohexagonal variscite crystals,
0.5 mm long, County pit, Mauldin Mountain.

plied by Julian Cranfil and A. L. Kidwell in 1983. This is the first
metavariscite reported from the Arkansas wavellite deposits. No
distinct crystals have been observed.

Crandallite CaAl,(PO,),(OH),*H,0O

Although crandallite occurs as white, opaque alteration pseudo-
morphs after wavellite at one deposit near Dug Hill and at Cadoo
Gap (A. L. Kidwell, personal communication), its presence has not
been confirmed at Mauldin Mountain.

COLLECTING

Collecting at Mauldin Mountain has been generally allowed
without permission or restrictions. Successful collecting usually re-
quires stout digging equipment, hammers and bars coupled with
much physical effort. However, if you should be the first collector
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Figure 10. Drusy variscite covering hemispheres
of planerite, County pit, Mauldin Mountain,
1983.

at the location after a good rain, good specimens may often be
picked up off the surface.
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TUCSON. ARIZONA 857030761 e

TELEPHONE: 602-743-7239

We specialize in rare minerals and meteorites, and have in stock
— over 20 elements — over 2000 species

We welcome want lists for rare species and meteorites from individuals

and institutions.

We are also interested in exchanging for, or purchasing rare minerals

and meteorites. Inquiries welcome. Appraisal services available.

Mineral List Available

WHOLE EARTH MINERALS
r.O.B0OXx 50008
RENO, NEVADA 89513
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SEE US AT THE FOLLOWING IMD SHOWS r—

TUCSON (IMD) Newton Travelodge
ROCHESTER SYMPOSIUM
DETROIT (IMD) Holiday Inn, Troy

MONTEREGIAN MINERALS
MICROMINERALS AND RARE SPECIES

Specializing in Mt. St-Hilaire and
other Canadian localities. List available

P.O. Box 2096, Dorval, Quebec
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Fine Mineral Specimens
Wholesale and Retail

Thinking of selling your
collection? Give us a
call . . . we pay top dollar
for mineral collections

See us at:
TUCSON * DETROIT

Private Showroom in Tucson
Call for an appointment
No List Available

Gene and Jackie Schlepp
2319 E. Kleindale Road
aﬁ::l:!? TI,IGDII, Arizona 85719

S (602) 3254534

C‘ r eve been finding top-quality

mineral specimens for collectors and
museums since 1974. Plan to visit our

booth early at major shows. You'll be
pleased.

See us at the Houston Show,
Albert Thomas Convention Center,
August 23-25. Also Pleasant Oalk,
September 13-15, Richardson Civic Center.

el @Z 4

MIRIAM & ]ULlUS ZWEIBEL « P.O. BOX 7988, HOUSTON, TX 77270 * 713-868-4121
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IMD MINERAL TRADE SHOW

at the Hollday Inn North - Denver, Colo. ® 4849 Bannock St. at 1-25 & |-70
September 11-14, 1985 wzgzegggw:r MINERAL DEALERS

- — Crystal Cavern Minerals (Tex ) Keith Williams Minerals (Colo )
Crystal - Linn Intl. {Colo.) Chaver Minerals (Spain)
N 3 Abel Minerals {Colo.) Mountain Minerals (Colo )
Merchandise Sierra Nevada Mineral Co (Nev ) Jettrey Mining (Tenn )
l Mart Dave Shannon Minerals (Ariz )
‘g Resource Enterprises (Colo.)
B . The Collectors Stope (Colo.)
= exit 215 Dens Petritied Critters (Wyo |
Geocacence Minerals L Old Books
a (Calit )
The Rock Hul (Colo.)

HOLIDAY o Ay o

Don Olson (Wisc )
INN - b exit 214 C Quahada Minerals (Colo.)

| * And Other Gem. Mineral & Fossil Dealers

70 |“A Bonanza of Gem, Mineral & Fossil Suppliers.’
Show Coordinator - Tom Palmer 915-593-1800

=== DETROIT

IMD MINERAL TRADE SHOW

Holiday lnn Troy, Detroit ® 2537 Rochester Court (1-75 & 16 Mile Rd.)

(ROCHESTER EXIT)

R
October 9, 10, 11, 12, 1985 INDEPENDENT MINERAL DEALERS

Crystal Cavern Minerals (Tex.) Crystal Cellar @ll1)

Minerals Intl. (Wisc.) Keitel Minerals (Ohio)

Sierra Nevada Mineral Co. (Nev.) Mountain Minerals (Colo.)

Earth Enterprises (Mich.) North American Minerals (Ohio)

Dave Shannon Minerals (Ariz.) Topaz Mineral Exploration

Gonin Minerals (Can.) Mich.)

Minerals America (F1) Chaver Minerals (Spain)

16 MILE RD. Cureton Mineral Co. (Ariz) Keith Williams Minerals (Colo.)
Mid Continent Minerals (Ohio) Victor Yount Minerals (Va.)

HOLIDAY

INN
TROY

8 MILE RD.

ROCHESTER

* And other Gem, Mineral & Fossil Dealers

~ “Oonnjoinowgaﬂmirg:.:ldnhm curators, collectors, and
mineral enthusiasts for daysulaminunl extravaganza. We are
the “Official Hotel for the Detroit Mineral Show.”

Show Coordinator - Tom Palmer 915-593-1800
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The 22nd annual

cMUNICH

Mineral & Gem & Fossil Show

Three great days in the Exhibition Centre of Munich &
more than 320 top dealers & spectacular exhibits of
mineral specimens from dealers, museums and private
collections & old classic localities & the best assortment
of high quality Europe minerals and fossils & new discov-
eries from the international market & great competitive
show-exhibits & rare geological literature & demonstra-
tions and meetings . . . it's an event!

Europe’s Top Show!
October 18, 19, 20

Friday, Saturday, Sunday 9-6

Europe has many quality mineral and fossil shows, find all your
contacts and information about Europe localities on your mineral-
round-trip attending these shows:

October 46 COLMAR/France

1113 TORINO/Italy
1011/35 23 30

1820 MUNICH/Germany
D-089/6 13 47 11

HANNOVER/Germany
D05175/13 51

910 ZURICH/Switzerland
CHL01/2 11 40 00

November 2-3

INFORMATION MINERALIENTAGE MUNCHEN
% 089/6 13 47 11 « P.O. Box 60 « D-8024 Oberhaching

iE r I ’ ‘ I m I
Send $1 for

latest catalog listing
hundreds of out-of-print
books on minerals,

mining, geology, fossils,
gems.

1 AN
S T Ay,

PERI LITHON
BOOKS

P.O. Box 999

5372 Van Nuys (1.

San Diego, Calif. 92106

TEL: 619-488-6904

Bancroft & District Chamber of Commerce
and Rocky the Hound invite you to the

BANCROFT ROCKHOUND
GEMBOREE
AUG. 14, 1985

(set-up for dealers is July 31)

Located right in Canada’s Mineral Capital. Featuring
field trips, mineral dealers, swapping, displays,
demonstrations. Entertainment for the whole family.
Bancroft Mineral Museum open as of May 24, 1985.

WRITE:
Bancroft & District Chamber of Commerce,
Box 539, Bancroft, Ontario, Canada KOL 1C0
Phone: Susan Morris, 613-332-1513

Write for List!

Quality crystal specimens, thumbnail
to cabinet size, worldwide locations,
highly diversified stock, quarterly lists.
Send us your want-list.

®
P.O. BOX 766, CEDARBURG, WISC. 53012 /

DOﬂald K OlSOﬂ ||
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in Idaho Aquamarine,
and Fine Worldwide
Mineral Specimens
-

628 Whittier Street
Idaho Falls, Idaho
83401

Colorado
Gem and
Mineral

Company
Specializing in
Pegmatite Specimens
Jack Lowell :
(602) 9666626

Post Office Box 424,
Tempe, Arizona

85281

BRAZILIAN MINERALS

fine Pegmatite Minerals
SINCE 1965

VIPEX
LTDA.
&
ALVARO
Lucio

1482 — R. Espirito Santo

Belo Horizonte, M.G., Brazil

Phone (031) 226-2977 (office)
(031) 2210328 (home)

SHOWS

* Sioux Falls, SD

Demantoid | o ol D

S o O ..o
from Mexico | (Mountain Mlinerals <International

Holiday Inn-North
Sept. 11-14

Fine Mineral Specimens

Collected Worldwide

* IMD-Detroit Show
Holiday Inn-Troy

.
SEE US THERE!

P.O. Box 302 # Louisville, CO 80027 = (303) 665-7366

VICTOR YOUNT

fine worldwide minerals

* New vanadinite from Taouz, Touissit and Mibladen, Morocco
* Rare cut stones including Anglesite, Siderite and Phosgenite
* Shows: Tucson, Detroit, Munich, Washington, Rochester
45 miles from downtown Washington

Route 5, Box 188, Warrenton, Virginia 22186
— 703-347- —

“The Best is Always in Short Supply”

Do you sense the opportunity?

B}plt who sense this and act will

be in an enviable position.

Mincfal masterpieces have always
been rare. And now they are growing
ever harder to come by.

If you long for that special
specimen, it's time to act. Call now!

Russell E. Behnke
161 Sherman Avenue
Meriden, Conn. 06450
(203) 235-5467

Thc great localities where
specimens set the standards no longer
produce as they once did. And the
few classics that can be pried from
collections go to those even less
willing to part with them.

Largest of the “blue-cap”™
tourmalines from the
Tourmaline Queen mine, Pala.
Main crystal: 8 x 3 inches

—_[ A GOOD DEALER HELPS YOU FULFILL YOUR DREAMS l—-

—_— —

The Mineralogical Record, volume 16, July-August, 1985




|
N NORTHERN CRYSTALS
Beautiful, Interesting and Unique Minerals
from Canada and the Briuish Isles
Y ukon LAZULITE, WARDITE, AUGELITE, VIVI-
ANITE, ETC. Jeffrey mine GROSSULAR, PECTO-
LITE, IDOCRASE. Bancroft URANINITE, TITA-
NITE. BETAFITE. British FLUORITE, BARITE,
SPECULARITE, CASSITERITE, SPHALERITE.
SASE (Canadian) or #0x (L.5.) for list: 2518 SKEENA
DRIVE, KAMLOOPS, B.C., Canada: (604) 374-6021.

Sam> Weller> Minerals

Mineral Dealer & Mine Agent

Levant Gallery, Lower Boscaswell,
Pendeen, Nr. Penzance, Cornwall,
Great Britain. Telephone:
Penzance (0736) 788286

SMALL ADVERTISEMENT
BUT 5,000 SPECIMENS'
Cornish, British & World Classics as well
as collector-grades.
Yearly (Overseas) List.
Visit us (London 5 Hours rail) or write
your special needs. Trades Welcome!

MINERALS of GERMANY
Exchange or Sell
We are a group of mineral collectors
interested in exchanging or selling rare
minerals such as Mayenite, Stratlingite,
Jasmundite, Kongsbergite, Elvite,
Hannebachite and Namuwite. Contact
Norbert Maqua, Paulstr. 8, D-5110 Alsdorf,
W. Germany

Bart Cannon

FEATURING A UNIDUE STOCE OF WSTERR
BORTH ANERICAN BINERALS - RO T
THERLER CARINET 50VTE DISFLAY AND
RARE SPECIES SULFOSALTS,. SILICATES
AND PLSEDOEORFHT  ARE  FEFHAS L ITD

e B.E 1N 5T, SEATTLE WA SRS IIRE)R22-%1)D

SCHNEIDER'S

rocks & minerals
13021 Poway Road

California benitoite,
tourmaline, spessartine,
morganite & minerals
from worldwide localities

NOW BY APPOINTMENT ONLY
OR SEE US AT THE SHOWS

LTI

P.O. Box 10136
Torrance, CA 90505
Fine mineral specimens in
all sizes and prices from
world-wide localities.
Always something new.
Send 35¢€ for list.
(213) 373-3601

[ SIMKEV MINERALS

INDIA

AUSTRALIA

TAIWAN

GERMANY

FINE SHOWY MINERALS

FROM FAR AWAY PLACES
AT AFFORDABLE PRICES

TSUMEB, SOUTHWEST AFRICA
Hundreds of beautiful specimens.

The word showy was invented to describe
these superb Zeolites.

Bright red Crocoite (cab. size) and others.

Cabinet size Enargite and Famatinite. The
mine is gone, these were the last out.

Clara Mine and Hagendorf micro-mounts.

ITALY — NORWAY — RUSSIA —
NEW ZEALAND and U.S.A. too.

Write for free list.
Dealer prices available.

GRAYSON LAPIDARY

5135 Washington Street
(312) 449-1399

Overseas: Please send International Reply Coupon for list

Hillside, IL 60162

Looking for fine Mineral Specimens?

Helmut Briickner

Pleckhausen near Horhausen,
1 mile trom the Neuwied-Altenkirchen
Autobahn exit at the George Mine Tower
Tel: 02687-8540, message recorder. By Appt. only!
Can | get you at the Airport?
Meet me at Booth no. 9, Munich Show Oct. 18-20
or have me paged at the next Tucson Show.

# /. . 3 4 ® |
SFhe ‘ft{ym ; fﬁzzt{:y Geo
Free List, Micro to Cabinet Specimens
New Mexico rarities/micros a Specialty
Field Guide Service Available.

See me al the Denver Show, Sept. 11-14,
Holiday Inn, room 128

P.O. Box 23186 ALBUQUERQUE, NM 87192
(505) 296-7139

Silver Scepter Minerals

Fine Minerals . . . Oriental Carpets
* WE BUY COLLECTIONS *
Shown by Appointment
P.O. Box 141605 Spokane, WA 99214
(509) 928-6407 or (509) 534-7467

942 Chevrolet,
Oshawa, Ontario, L1G 4H8 Canada

CRESTMORE / JENSEN
QUARRY MINERALS
75 Species, Crestmore Quarry

25 Species, Jensen Quarry
Sent $1 for ca .

J Mins.
7:11 Granite Hill Drive

Riverside, CA 92509 (714-685-5818)
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Arizona Mineral

Bitner’s, Inc. De Natura

42 West Hatcher Les & Paula Presmyk
Phoenix, Arizona 85021 P.O. Box 2512

(602) 870-0075 Mesa, Arizona 85204

(602) 830-1406
Continental Minerals
(mail order only)

4737 E. Adams Street Dr. David H. Garske
Tucson, Arizona 85712

(602) 7954251

Mineralogist

Brewery Guich (P.O. Box 83)
Bisbee, Arizona 85603

(602) 432-3362

Cureton Mineral Company
Forrest & Barbara Cureton

P.O. Box 5761

Tucson, Arizona 85703

(602) 743-7239

al r Arizona Is Fast Becoming The Center
For Dealers of Minerals & Supplies!

Throughout Arizona there are numerous
mineral dealers and field collectors who
sell wholesale, retail or both. We
encourage you to visit Arizona and our
many fine dealers

Below, a few of us are listed: Appoint-
ments prior to visits are recommended
(dealers tend to travel often).

Kino Rocks & Minerals

6756 S. Nogales Highway
Tucson, Arizona 85706
9-11:15/Noon-5:30 (Closed Sun.)
(602) 2904-0143

Lesnicks West-Wholesale

Beth & Stan Lesnick
P.O. Box 31074
Tucson, Arizona 85751
(602) 749-3435

Panczner Minerals

Div. Panczner Associates
640 N. La Cholla Boulevard
Tucson, Arizona 85745
(602) 6240680

David Riley Minerals
529 W. Pepper Place

Mesa, Arizona 85201

(602) 898-0740

David Shannon Minerals

David, Colleen & Mike
1727 W. Drake Circle
Mesa, Arizona 85202
(602) 962-6485

Maudine & Bob Sullivan
Geological Specimens Int’l.

3202 Saguaro West Trail

Tucson, Arizona 85745

(602) 7430081

See us at the major shows only
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* NEW CATALOG $2 *
* NEW MINERALS:

Urite, Brumado mine, Brazil; Crocoite,
Red Lead mine, Tasmania; Tourmaline, Brazil;
Hematite, Spain; Hematite on Qtz, Switzerland

* SHOW SCHEDULE:
Houston, TX Aug. 23-25
Winston-Salem, NC Sept. 20-22
Detroit, MI Oct. 11-13

ROUTE 4, BOX 462, HIGHWAY 270 WEST
HOT SPRINGS, ARK. 71913 * 501-767-4800

IMAGES OF TIME

Fine Minerals, Fossils, Meteorites

Canadian & Worldwide Localities
Call for Appointment or
send for individually computer-generated
and fully up-to-date

3 %@@ v
Robert Brewster
Box 461, Saanichton, British Columbia

Canada VOS 1MO0 (Victoria area)
Tel.: 6046520649

& TOURS &
g%maé /1: U%Mm/%%cém

Munich Show Oct. ‘85
Munich Show Oct. ‘86
Minas Gerais ‘85
Australia July ‘86

— O re—
* ADVENTURE CENTER e

Betty Lee, Sales Rep.
31 Krestview Lane
Golden, Colorado 80401
Tel. (303) 526-9291

Now Europe’s greatest journal for minerals and gems.
Articies on Minerals, gems and their localities all over the
world—with special emphasis on Germany, Austria and
Switzerland

Articles on the fundamentals and methods of mineralogy and
gemmology

Monthly information for the Dana collector, on all that's new in the
mineral and gem market, on books, and on the latest events

Lapis helps establish business and trading contacts all over Europe
through your ad

one year subscription DM 78.00
suface mail postage included
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W hat's New in
NVinewls?

TUCSON SHOW 1985

With February temperatures falling below zero over much of the
country (and in Europe), and snow making matters worse, local
people were feeling pretty smug about the weather here in Tucson
before the show. But then it turned cold here too, and when it ac-
tually snowed in Tucson the situation began to look ominous. For-
tunately the sun came out and shone brightly throughout most of
show week, and it turned out to be one of our better years,
weather-wise. Attendance was good too, about 16,700 people.

The biggest news in minerals this year was the discovery of some
remarkable creedite on level S of the Potosi mine, Santo Domingo,
Santa Eulalia district, Chihuahua, Mexico. Three major lots were
recovered. The first lot, which surfaced at the 1984 Detroit Show,
was of small size, less than 50 good specimens, but the color of the
crystals is a deep amethystine purple, and some single crystals reach
5 cm in size. The second and third lots were larger, totalling several
thousand specimens, but with only about 20 and 40 top-quality
pieces respectively. The second and third lot specimens are a
medium to pale purple, and crystals from the third lot tend to have
dark brown included material which makes them less attractive.
Mario Vizcarra (El Paso Rock Shop, 3315 Alameda, El Paso, TX
79905), Delma Perry (Artrox, El Paso) and Dalton and Consie
Prince (Collector’s Choice) had most of the creedite, though much
has by now been wholesaled to other dealers, especially John
Barlow.

The best pieces from the three creedite lots are quite attractive.
The crystals are commonly over 1 cm, and many exceed 2 cm.
Luster and clarity are typically excellent, especially in the first and
second lots, and the crystals tend to occur in esthetic sprays,
bunches and rosettes on matrix. Thumbnail to cabinet sizes were
recovered. Prices are a bit steep on the top pieces, but middle-range
material is much more affordable and relatively plentiful, at least
for the present.

A surprising lot of dioptase appeared at the show. The specimens
are from the old classic locality at Reneville, Congo, and were be-
ing offered by Paul Obeniche (Saint-Roy, 1, rue Paul Cézanne,
75008 Paris, France) in Guilbert Gauthier’s booth at the main
show. Several dozen fine pieces in all size ranges were available.
There is no matrix, and the larger cabinet specimens show that the
crystals occur as large vugs in solid dioptase. The individual crystals
generally measure 1 to 2 cm and have cloud-like pale-colored inclu-
sions (perhaps just micro voids) which give the crystals a mottled,
bright green color as opposed to the greenish black of Tsumeb
crystals. The top pieces in Obeniche’s lot are truly superb museum-
quality specimens. As I've always said, collectors are well advised to
buy when something is plentiful and the selection is good. Usually
that is only possible with a new discovery, but here was a very rare
opportunity to do so with an old classic from a mine that has been
closed for 40 years.

A similar opportunity arises every few years when a major collec-
tion comes on the market. Just before the show this year, Wayne
and Dona Leicht (Kristalle) acquired the collection of former
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Figure I. Yes, that's smow. Photo by Earl
Bentley.

Mineralogical Record columnist and associate editor, and long-time
Arizona expert, Richard Bideaux. Dick retained the thumbnails,
but the miniatures and small cabinet pieces include some excep-
tionally esthetic items. It was a rare chance to obtain superb
specimens with noteworthy pedigree.

Wayne and Dona also had some newly mined gold specimens
from their locality at Michigan Bluff, California, and also some
new golds from the Golden Amethyst mine near Winnemucca,
Humboldt County, Nevada. A new discovery of very nice cinnabar
crystals to 1 cm on matrix was represented by about 30 specimens;
these are from a 10-meter prospect pit near Poverty Peak, Hum-
boldt County, Nevada.

the Sorbonne case. The miniature at right has a
single crystal about 3 cm in size.

Two fellows in the Desert Inn, Steve Green (P.O. Box 10404,
Denver, CO 80210) and Chris Boyd (6925 Fifth Ave., E182, Scotts-
dale, AZ 85251), going under the name New Deal Minerals, filled
their motel room with only two occurrences: amethyst from Vera-
cruz, Mexico, and green andradite®* from south-central Mexico.
They first came upon the andradite occurrence in 1982 and have
been developing it ever since. Though they prefer not to specify the
exact location, they will say that it is actually a string of occurrences

* Electron microprobe analysis by Carol Stockion, G.L.A., in-
dicates a composition equivalent to 74 weight % andradite, 17%
grossular and 3% schorlomite.

303




Figure 5. Andradite crystal group 3.9 cm across
from south-central Mexico. Steve Green and
Chris Boyd specimen.

which they have worked on the surface at four points. The an-
dradite varies from greenish brown to a bright, clean green which
gemologists might call demanrtoid. The crystals, generally to about
| cm in size, vary from full dodecahedrons to full trapezohedrons,
in some cases having hoppered faces. Crystals on matrix, individual
or in clusters, are the common habit, but some peculiar spherical
shells have also been recovered. The shells, up to perhaps 20 cm in
diameter, are ovoid in shape and consist only of andradite, with
crystal faces showing on both the inside and outside surfaces.
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Figure 3. Creedite crystal 3.5 cm tall, from the
Potosi mine, Santo Domingo, Santa Eulalia
district, Chihuahua, Mexico. Miguel Romero
collection, obtained from Maria Vizcarra.

Figure 4. Creedite sprays, each about 3 cm
across, on matrix from the Potosi mine, Santo
Domingo, Santa Eulalia district, Chihuahua,
Mexico. Dalton and Consie Prince specimen;
photo by Ed Raines.

Associations include calcite crystals, quartz crystals, and occa-
sionally an asbestiform mineral.

Many other specimens were to be seen at the main show and in
the motels. Here is a sampling of some of them:

¢ Fluorite, in transparent, colorless to bluish violet crystals
having a tabular aspect, flattened along the 3-fold axis. The crystals
are 2 to 3 cm in thickness and pehaps twice that in width, and ap-
pear to be penetration twins composed mostly of dodecahedron
and octahedron faces, except for a few tiny re-entrant angles com-
posed of cube faces. These have come recently from Naica,
Chihuahua, Mexico, via Jack Young (L yko Mineral and Gem, 5226
Doniphan Dr., El Paso, TX 79932), Dalton and Consie Prince
(Collector’s Choice), and others; the specimens | studied had been
obtained from Jack Young by Gene Schlepp (Western Minerals).

* Tourmaline from the Himalaya mine, Pala, California. The
suggestion about buying when matenal 1s abundant certainly ap-
plies to the beautiful Himalaya mine tourmalines being mined by
Bill Larson (Pala International). They have an extremely large
assortment currently on hand, and Bill prepared a dazzling display
case containing dozens and dozens of fine crystals. No one can real-
ly say how long their vein will last, but when it runs out, watch how
these specimens suddenly become hard to find and prices go up.

The Mineralogical Record, volume 16, July-August, 1985




Figure 6. Amethyst crystals to 6.2 cm
from Guerrero, Mexico. Gene Schiepp
specimens.
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Figure 7. Rhodonite crystal 2.9 cm tall from
Broken Hill, New South Wales, Australia. This
is probably the finest single crystal of rhodonite
known. Robert Noble specimen.

Figure 8. Realgar from China, in the case of the
National Geological Museum of China. The
specimen is about 11 cm across.




Plenty of folks will then be kicking themselves for not getting one
when the selection was good. Crystals 2 or 3 cm wide and 10 cm
long, mostly pink with green to colorless areas, and some having
associated lepidolite are numerous. Larger and smaller crystals are
being found as well.

* Robert Noble, one of the authors of the Caralogue of South
Australian Minerals, was carrying around in his pocket what is
probably the finest single crystal of rhodonite known. Almost 3 cm
long and totally flawless, the beautiful crystal was found in 1966 in
the ZC mine, Broken Hill, New South Wales, Australia (see
photo).

e Amethyst, an extremely nice lot of several flats of specimens
from Guerrero, Mexico. The availability of good Guerrero
amethyst comes and goes, but this was one of the best lots in years,
with esthetic, well-formed, deeply colored crystals 3 to 8 cm in size,
singly and in groups. Gene Schlepp ( Western Minerals) had these at
his booth in the main show.

® Cuboctahedral galena from Naica, Chihuahua, Mexico, in lus-
trous crystal groups. Gene Schlepp had several flats of these too.
The crystals have very smooth, bright faces rather like the galena
from the Mogul mine, Tipperary, Ireland (see vol. 15, no. 3,
p. 168). Crystal size ranges from about | to 3 cm.

e David Crawford (1808 Harlem Blvd., Rockville, IL 61103)
brought a large collection of Graves Mountain, Georgia, minerals
to his room at the Travelodge. Magnificent rutile twins on matrix
were the highlight, as well as many specimens of the unique kyanite
crystals characteristic of Graves Mountain.

* Aquamarine crystals 1 io 3 cm in length from a new location:
Sabon Wana, Nanarawa Eggon, Plateau state, Nigeria. The crys-
tals, which were available at the Desert Inn from Simon Harrison,
are pale in color and nicely terminated. The locality has reportedly
produced some emeralds too.

* Fine, large, attractive specimens of amethyst geodes and crystal
crusts from Artigas, Uruguay. Uruguayan amethyst has been
around for a long time, but this year an exceptional quantity of
beautiful pieces was available through many dealers including Jewel
Tunnel Imports and Aurora Minerals (16 Niagara Ave., Freeport,
NY 11520).

® Several dozen crystals of green tourmaline to 25 cm in length
from the Agua Boa mine, San Jose da Safira, Minas Gerais, Brazil.
Many nice thumbnails were available as well, showing tourmaline
with lepidolite crystals. These were to be found in the Hawthorn-
eden booth at the main show.

® Quite a few meteorites, including the rarely available Brenham
Pallasite (a sort of steel Swiss cheese with the holes filled by olivine
crystals). Specimens were available from Sharon Cisneros (Mineral-
ogical Research Co.) at the main show.

* Sharon also had a remarkable hyalophane crystal 11.5 cm (4.5
inches) across, from Zagradski Creek, near Busovaka, Bosna,
Yugoslavia. Hyalophane is a barium feldspar not normally seen in
display-quality specimens, but this crystal is lustrous, milky white
and well formed.

¢ Vanadinite in vaniegated yellow to orange crystals from the
J. C. Holmes prospect near Patagomia, Anizona. This is one of
Arizona’s new “classic” localities, and an article on it is nearly com-
plete. The specimens at the show were available from Bill Panczner.

e Dark red-brown dravite crystals, very lustrous and reaching
about 2 cm in size, from the famous locality at Brumado, Bahia,
Brazil. Attractive clusters were available from Chris Wright
(Wright's Rock Shop) and Ken and Betty Roberts (Roberts
Minerals) in their booths at the main show. Most are miniatures,
some with associated dolomite rhombs.

¢ Ken and Betty Roberts also had (under the counter) two flats of
excellent white celestite crystals on sulfur from La Grasta, Enna,
Sicily. Most are cabinet size.
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Figure 9. Mule trail leading into the remote
region of south-central Mexico where fine an-
dradite garnets are currently being found. Steve
Green photo.

* Also in the Roberts’ display were a few extremely nice azurite
groups from the Touissit mine, Morocco. The crystals, to about 5
c¢m, have an interesting pillow-shaped rectangular-tabular habit.

e J. Chaver (Breton de los Herreros-11, Madrid, Spain) had
many flats of newly collected hematite crystals from Jaen, An-
dalusia, Spain. The crystals are thin to thick tabular, and Smmto 7
¢cm across. None have any matrix. They resemble slightly the
crystals from Monte Calvario, Catania, Italy (see vol. 14, no. 1,
p. 55, Fig. 6).

* A great deal of fine malachite has been coming ou: of the cop-
per mines at Lubumbashi, Zaire, lately. Many dealers have some of
this material, but the best and largest stalactites in groups to 25 cm
tall were to be found at the Desert Inn, in the room of Chatta Sami
(P.O. Box 2979, Lubumbashi, Zaire). Some specimens have been
polished, and make rather striking display pieces nonetheless. A
bluish green surface to some of the stalactites suggests the presence
of other copper minerals.

* Excellent single crystals of the various Afghanistan gem species
(topaz, tourmaline, spodumene, etc.) were available in large quan-
tity from Ali Baigzad (2420 Pacific Dr. #32, Santa Clara, CA
95051) in his room at the Desert Inn. Being an Afghani himself and
speaking the local language, Ali has something of an advantage in
that troubled and dangerous country.

* Hamel Mining and Minerals, at the main show, had a case of
specimens for sale which all came from localities in the recent
Nevada issue. Sulfur from Steamboat Springs was available there,
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Figure 10. Botryoidal velvet malachite, about 10

cm across, from Shilu, Yangchung Xian,
Guangdong province, China. Sharon Cisneros

o Ly

Figure 11. The world’s best specimen,
having individual crystals up to 1.6 cm on
matrix, from the Copper Queen mine, Bisbee.

Houston Museum of Natural History collec-
tion.

Figure 12. Stibunite, lyo, Japan; the group
measures about 25 cm tall. Houston Museum of
Natural History specimen.
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as well as from a number of other dealers. The crystals are generally
large (2 to 6 cm) and very inexpensive.

Overall 1 would say that specimen quality was noticeably up at
this year’'s Tucson Show. The dealers seem to be refining their
stocks or working a little harder at getting the best grade of
material. Of course there are more high prices around too, but col-
lectors and curators seemed ready to pay the prices this year (within
reason at least) and most dealers were very pleased with their sales.

S0 much for the interests of the typical collector. In a different
vein, the metaphysical crowd was also out in force this year, going
from room to room and dealer to dealer leaving their fingerprints
all over the crystals. Their apparent method is to feel crystals in an
attempt to sense the “power” in each one. Those with the most
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Figure 14. Pete Bancroft's case of Western
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“power” (quartz seems to be very popular) are purchased for use in
healing the sick, meditation, or whatever. One enterprising dealer |
spoke with was thinking of wiring a spark coil to a few native cop-
per specimens and giving the mystics a little jolt, as a way of
stimulating sales. If that is done, we’ll have to add a new category to
the list of mineral fakes: “falsified supernatural characteristics.”

Rare Books

Book collecting is becoming increasingly popular among mineral
collectors these days, and this year’s Tucson Show was a great one
for the bibliophile. An amazing number of truly rare titles was
available as well as hundreds of less rare but no less interesting
books and journals.
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Figure 15. Group display of rare books and a
crystal model set presented by members of the
(eo-Literary Society.

Figure I16. Recently mined tourmaline crystals,
most of them pink, from the Himalaya mine,
Pala, California. Pala International specimens.

Figure 17. Large cinnabar crystals on matrix in
the case of the National Geological Museum,
China.
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Figure 18. Hu Chengzhi, National Geological
Museum, People’s Republic of China, setting
up their showcase.

Russell and Alexandra Filer (Geoscience Books and Prints, 13057
California Street, Yucaipa, CA 92399) issued a catalog just in time
for the show. In addition to a book and print list it contains 41
pages devoted to reproductions of illustrations and title pages and a
nicely written “Historical overview to mineralogy.”

Among the very rare items offered by the Filers were the follow-
ing:

The Lapidary of Alfonso X (Lapidario del Rey de Alfonso X), an
1881 color facsimile reprint of a unique illuminated manuscript
prepared for King Alfonso of Spain in the year 1278. (3$350.)

BIRINGUCCIO, V. (1678) Pirotechnia. Considered to be the first
printed work to cover the whole field of metallurgy. In Italian
($995), but a 1959 English translation was also available ($60).

GREW, N. (1681) Museum Regalis Societatis, in which the author
discusses the various specimens in the first scientific museum in
England, including 22 engraved plates, three of which show min-
erals and crystals. ($575.)

HENCKEL, J.-F. [1725] (1760) Pyritologie. This is a French trans-
lation of an early German work on pyrite and marcasite, “infor-
mation concerning the form, localities, sources and origin, in-
cluding iron, copper, sulphur, arsenic, silver, gold and metallic
earths, as learned from specimens in many collections [and from]
descents into mines . . . ." ($595.)

HILL, J. (1748) A History of Fossils. In those days a “fossil” was
“anything dug up,” and so the term covered minerals as well; 12
engraved plates. ($605.)
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Figure 19. Future mineral dealer takes a hot dog
break.

KIRWAN, R. (1794, 1796) Elements of Mineralogy. Two volumes,
published in London; this second edition is an enlargement of his
first edition, which was the first systematic mineralogy published
in English. ($595.)

Also available were a couple of recent repnints | had been
unaware of: the first edition of William Phillips’ (1816) Outline of
Mineralogy and Geology (325), and the first edition of Parker
Cleaveland’s (1816) Elementary Treatise on Mineralogy and
Geology (360), both issued in 1978 by Arno Press, New York, as
part of their History of Geology collection.

Filer's can be found each year during Show Week at the
Travelodge.

Mary Murphy (who wishes that her address be given only as
“New York™ . . . very exclusive) had a relatively small but very
high-powered selection available in the Desert Inn. Highlights in-
clude:

LEONARDUS, C. (1750) The Mirror of Stones, the first and only
English edition of the influential 1502 original (Speculum
Lapidum). ($775.)

BOYLE, R. (1672) An Essay about the Origine and Virtues of
Gems, by the man famous for “Boyle’s law” in physics. ($875.)

HILL, J. (1774) Theophrastus’ History of Stones, in original Greek
with running translation and commentary in English. ($675.)

SIMONIN, L. (1869) Underground Life or Mines and Miners,
the much sought-after English edition, with many fascinating
engravings of mining scenes worldwide. ($295.)

von POTT, H. A. G. (1842) Schriften der in St. Petersburg
Gestifteten Russisch-Kaiserlichen Gesellschaft fiir die Gesammite
Mineralogie, two volumes, the history and discoveries in Russian

mineralogy from 1817 to 1842, with hand-colored illustrations of
emeralds and chrysoberyls. ($625.)

The Mineralogical Record, volume 16, July-August, 1985




Don Olson (P.O. Box 766, Cedarburg, W1 53012) had for sale a
collection of books in his room at the Desert Inn. Rare items were
many, but the following is a sample:

DANA, J. D. (1844) A System of Mineralogy, the rare second
edition which is the most difficult of all the Danas to obtain.

($250.)

PHILLIPS, W. (1844) An Elementary Treatise on Mineralogy,
fifth edition, prepared by Francis Alger (and hence known as
“Alger’s Phillips’s Mineralogy”). This copy is inscribed by Alger
to Benjamen Silliman, and was bequeathed by Silliman to James
D. Dana, who also signed it. ($200.)

HAMLIN, A. C. (1873) The Tourmaline, classic work with color
illustrations of crystals and special reference to Maine tour-
malines. ($125.)

COLLINS, J. H. (1871) Mineralogy of Cornwall and Devon,
leather-bound, a thorough treatment of all the minerals and
localities. ($300.)

CRONSTEDT, A. F. (1787-1788) System of Mineralogy, English
translation in two volumes of the classic work in Swedish by the
father of blowpipe analysis. ($300.)

GRATACAP, L. P. (1912) A Popular Guide to Minerals, a hard-
to-find volume profusely illustrated with specimens from the
Bement Collection acquired by the American Museum of
Natural History. ($100.)

Jack Garvin (321 N. Golden Mall, Burbank, CA 91502; formerly
Hollywood Book Shop) was set up as usual in the Sheraton, and his
stock included:

de BOODT, A. B. (1636) Gemnmarum et Lapidum Historia, second
edition, an early classic, in contemporary vellum binding. ($400.)
This is remarkable because Don Olson in the Desert Inn had the
same title, but the rhird edition (1647), bound together with
Johannes de Laet’s 1647 commentary on Theophrastus.

PARACELSUS (1650) A New Light on Alchymie, with an added
treatise on sulfur by Micheel Santivogius, plus a “Chymicall Dic-
tionary explaining hard places and words met withall in the
writings of Paracelsus and other obscure authors,” in English.
($1250.)

WOLTERSDORFF, J. L. (1755) Systema Minerale in quo Regni
Mineralis Producta Omnia Systematice . . ., in German, original
binding. ($125.)

While in Jack’s room | saw a copy of a new book which every
book collector will have to obtain as a reference: Geology Emerging
(1984) by D. C. Ward and A. V. Corozzi; $45, 565 pages, from the
Publications Office, University of Illinois. Bibliophiles might also
enjoy another recent publication: Wealth Inexhaustible, a History
of America’s Mineral Industries to 1850(1985) by M. H. Hazen and
R. M. Hazen, authors of the compendious and indispensible
American Geological Literature, 1669 to 1850 (see the review in vol.
15, no. 1, p. 47). The new book is available for $42 from Van
Nostrand Reinhold, 135 West 50th Street, New York, NY 10020.

More rare books turned up at the main show. Wayne and Dona
Leicht were offering a four-volume set of Sowerby’s British
Mineralogy (1804-1811) containing hundreds of hand-colored cop-
per plate engravings. In contemporary binding, the four volumes
were priced at $2500, and would have commanded much more if
the large fifth volume of 1817 had been included.

Herb Obodda brought a few interesting items as well, including a
first edition (1837) of Dana’s System of Mineralogy, among other
rarities.

Up in the wholesale section, Si and Ann Frazier had a large selec-
tion of old and new books; down on the main floor Mark and
Jeanette Rogers had more (mostly new); and quite a few other
dealers at the main show and in the motels had books. Some even
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had complete sets and individual back issues of the Mineralogical
Record"

Before leaving books it should be mentioned that the prices
quoted here are asking prices; whether those prices are firm or
negotiable, whether the books actually sold at those prices or not,
and whether those prices are above or below currently accepted
market value, | can't say.

Displays

Dioptase was the featured mineral this year, and fine specimens
could be seen in many cases. Ken and Betty Roberts’ “Distinguished
Gathering” case centered on rhodochrosite from the Hallapon
mine, Pasto Bueno, Peru. They also filled a showcase with rare,
fancy and mechanical miners’ candlesticks. John Barlow’s superb
case contained several excellent creedite specimens, among other
things. The newly founded Houston Museum of Natural Science
(formed recently by the acquisition of the unparalleled Perkins
Sams collection) provided a case of cabinet specimens. Hu
Chengzhi from the National Geological Museum, Beijing (Peking),
China, returned again this year with a case of cinnabars, realgars,
azurites, zircons, etc. . . . all recently mined in China. (Following
the show, most of the displayed items from China were acquired by
Gene Schlepp, Wesiern Minerals.) Pierre Baniand, curator at the
Sorbonne in Paris, brought an exquisite case of dioptase from
various localities. And Herb Obodda mounted an interesting dis-
play of minerals, mostly calcites, from the classic German locality
of St. Andreasberg.

This short listing covers only a sampling of the many superb
cases 10 be seen at this year’s Tucson Show. There is no other show,
anywhere in the world, which can match Tucson when it comes to
displays. Many exhibits do not lend themselves to easy description,
and the competition cases are so numerous and so fine that |
wouldn’t know where to start.

Consider that it requires nearly two weeks of concentrated, active
study to see and appreciate everything . . . then imagine how little
of all that can be included on these pages. The entire Tucson Show
phenomenon really must be experienced personally, and | can only
urge readers to come and see for themselves next year. Currently in
preparation is an article on the Tucson Show designed as an over-
view and guide for the first-time visitor, parallel in concept to the
recent article on the Munich Show (vol. 15, no. 3, p. 131). We hope
it will help our more reluctant readers overcome any lingering
resistance to making that first of many tnps.

Saturday Night

For many people the Saturday night program makes a fitting and
entertaining climax to show week. This year the show committee
experimented a bit by having the show close at 7 p.m., and the
Saturday night program begin at 8 p.m. The idea was to allow the
show dealers an hour to get dinner and still have time to return for
the program. | had some momentary visions of everyone getting in-
volved in a third round of margueritas and forgetting to come back.
But we ended up with a packed house of mellow (as opposed 10
starving) people, so the experiment was a success.

Starting things off was Bill Panczner’s polished and professional
presentation, complete with music, on three of Mexico's famous
localities. Much of the information was drawn from Bill's forth-
coming book on the Minerals of Mexico, which promises to be a
blockbuster. The Mineralogical Record Book Department will be
carrying it (so watch the ads), as well as a special leather-bound edi-
tion for people who like to pamper themselves.

Following the lecture was a short intermission, followed by the
TGMS awards ceremony. Winners this year of the most prestigious
prizes were:

McDole trophy (*best rocks in the show™):

James and Dawn Minette




Figure 20. Bill Panczner, dressed in a native
Tarahumara Indian outfit in preparation for his

Saturday night lecture and slide program on
famous localities in Mexico.

Figure 21. Walt Risch holds auction item where

everyone can see i, at the Mineralogical
Record’s Saturday night fund-raiser.

Ve g S,

Figure 22. John Patrick (left) presents the

coveted McDole award to James and Dawn
Minette.
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Lidstrom trophy (*best single specimen”):
Richard Tripp (for an English barite)

The Friends of Mineralogy also presented their award for the
best article to appear in the Mineralogical Record in 1984. The win-
ners were George Robinson and Steven Chamberlain for their arti-
cle on the Sterling mine.

Of course minerals are one thing, but the Mineralogical Record
Tennis Tournament is entirely another thing! Here would be an ap-
propriate place to mention the sweating, puffing, panting winners:

Men’s singles: Ulrich Dernbach

Men'’s doubles: Ulrich Dernbach & Helmut Briickner

Women's singles: Gale Thomssen (!)

Mixed doubles: Barbara Shelton & Wayne Leicht

The auction then got underway with Gary Hansen as auctioneer,
and, in addition to being a great deal of fun for everyone, it raised a
significant sum for the Mineralogical Record. Our silent auction,
now in its third year, ran throughout the show and was very suc-
cessful as well. Considering some of the special issues we have in
preparation (I won’t spoil the suspense by revealing what they are),
the extra funds will come in very handy indeed.

This year our staff of volunteers numbered over 40 people, and
together, under Auction Manager Don Olson, they did a magnifi-
cent job. Approximately 10% of the Mineralogical Record’s entire
annual income is generated during the four days of the Tucson
Show — through the auctions and through our subscription and
bookselling table. So the work of these people, as well as the gener-
osity of our auction donors and buyers, is a critical factor in the
continuing prosperity of the Mineralogical Record. Below are listed
the people who helped at this year's show, and those who have sat
in for us at show tables throughout the previous year. (Auction
donors and other donors are listed following this column.)

TUCSON SHOW VOLUNTEERS 1985

Bill Basbagill
Ron Bentley
Julian Blakely
Ruth Blakely
Jim Bleess
Paul Desautels
Kent England
Dan Erling
Carol Erling
Russell Feather
Robert Fuller
Dea Gabel

Ken Gochenour
Dane Gressman
Tom Gressman
Gary Hansen
Marie Huizing
Terry Huizing
Ed Huskinson
Bob Jones
Tony Kampf
Joe Kielbaso

Paul Kuennemeier
Gloria Ludlum
Sandy Ludium
Peter Megaw
Adnana Pagano
Paul Pohwat
Neil Prenn

Walt Risch
Russell Robards
George Robinson
Susan Robinson
Henry Schmidt
Jim Walker
Mary Fong/Walker
Bruce Wetteroth
Leslie White
Wendy White
Carolyn Wilson
Ken Winter
Doris Wright
Gene Wright
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VOLUNTEERS AT OTHER SHOWS 1984

Bryon Brookmyer Reni Kwak

Pat Carlon W. J. R. Kwak
Bill Christianson Betty Lee

Ann Frazier J. Lemanski

Si Frazier Jean McKenna
Mike Gray Steven Misiur
Pat Gray Adriana Pagano
Simon Harrison Renato Pagano
Marie Huizing Cynthia Peat
Terry Huizing Cami Prenn

Neil Prenn

Ed Raines
Walt Risch

Art Smith
Robert Smith
Dorothy Stripp
Paul Van Hee
Chnistian Weise
Horst Windisch

Without the kind assistance and cooperation of the Tucson Gem
and Mineral Society, as well as the other organizations which pro-
vide us with space at their shows, none of this could have taken
place. It has been a pleasure to work with these people, and we are
very grateful.

Finally, I'd like to thank Steven Morehead, who has put in many
hours proofreading galleys for us.

Thas year, on the Tuesday preceding the show, the second annual
Mineralogical Record Special Friends Party was held at the
Sheraton, where everyone munched on munchies, sipped drinks,
and generally had a nice time. This coming year (at the 1986 Tucson
Show) we have decided to forego the sending of invitations and
open the party to anyone who considers himself a “special friend”
of the Mineralogical Record. Almost anything will qualify you.
Advertisers, authors, donors, volunteers, photographers, directors,
associate editors, owners of complete sets, recent subscribers who
wish they had complete sets, all are welcome. We'll publish a for-
mal invitation in the November-December issue. If nothing else will
tempt you, isn’t thar a good reason to visit the Tucson Show next
year’ *

W.EW.

Figure 23. Okay, so you lost the bid . . . you
don’t have to get ugly about it! (Jaye Smith —
the Rocksmiths —and recently acquisitioned
husband, Bill Lawrence, at the Mineralogical
Record auction.)

*Dates for the 1986 Tucson Show are February 13-16. The
featured mineral will be rhodochrosite.
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Sponsored by the 2V lineralogical Society of Southern California

The Mineral Collector's Mineral Show ® November 16-17, 1985
Pasadena Center, 300 E. Green Street, Pasadena, Calif. ® Corresp: P.O. Box 811, Arcadia, CA 91006

Fine Minerals Penodic lists

I
£ LANSDOWN CRESCENT, CHELTENHAM, GLOUCESTERSHIRE, GLS02LF. |
Tel: 0242-570398 ENGLAND. |
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RARE Species—New discoveries and type locality specimens
from worldwide sources, micromounts to cabinet sizes.

ATTRACTIVE specimens—one-of-akind —4 =
classics to recent discoveries, in all sizes. ' @Xtﬂllbm'
Also bulk materials for institutions and dealers. '
Specialty: Franklin and Sterling Hill specimens mlmrﬂ[ @0;

ONE dollar brings you our periodic lists for at least a year. 7 Grover Road
Dover, N.J. 07801

Please state your interests. Dealer inquiries invited. Satisfaction guaranleed.'l

The Mineralogical Record, volume 16, July-August, 1985




A st of doors 6 Hhe

MINERALOGICAL RECORD

"

Prﬁmted here is a listing of everyone, according to our records, who donated to the
auction this year, made a cash donation, or donated library materials during the
previous 12 months or so (except for a few people who wished to remain anonymous).
If you made a donation and are nor listed here, or if you need a letter itemizing your
donation(s) for tax purposes, please write to the editor.

I know all the readers of the Mineralogical Record will join me in saying thanks to
these generous people who help to keep our magazine going year after year. W.E.W.

M. P. Abel Minerals, Aurora, CO

American Gem Trade Association

A. Angel, Anaset, Miami, FL

Howard C. Bachmann, Mile Hi
Mineralart, Lakewood, CO

Ali Baigzad, Freedom Valley Gems,
Santa Clara, CA

George T. Balfe, Saginaw Hill
Micromineral Company, Tucson, AZ

Baltimore Mineralogical Society

Peter Bancroft, Fallbrook, CA

Edward & Joen Barbera, Barbera
Company, Alameda, CA

Carlos P. Barbosa, Minas Gerais, BRAZIL

Pierre & Nelly Bariand, Paris, FRANCE

F. John Barlow, Earth Resources,
Appleton, W1

Barlow’s, Phoenix, AZ

Robert C. Barnett, Simpsonville, SC

Robert G. Belcher, Aesthetics
Underground, Banff, Alberta,
CANADA

D. A. Belsher, Boulder, CO

Dennis Belsher, Worldwide Resources,
Golden, CO

John Biczok, Yukon Gems & Minerals,
Whitehorse, Yukon, CANADA

Black Hills Institute of Geological
Research, Hill City, SD

Dudley Blauwet, Mountain Minerals
International, Louisville, CO

Ted Bobrink, Redlands, CA

Bernard & Joslyne Borduas, Canadian
Minerals, Val D'Or, P.Q., CANADA

Japheth Boyce, R.J.B. Rock Shop,
Rapid City, SD

Richard Boyer, Granville, OH

Alan Brown, Tucson, AZ

Paul & Steve Brown, Carolina Gems &
Minerals, Greenville, SC

Helmut Briickner, Pleckhausen,
WEST GERMANY

Don Burrow, Crystal City, Inc.,
Mount Ida, AR
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Jay & Chris Buscio, Dry Creek Minerals,
Ranch Cordova, CA

Bill Butkowski, The Mineral Cabiner,
New Providence, NJ

Bart Cannon, Seattle, WA

Alain Carion, Paris, FRANCE

Veryle Carnahan, Whattier, CA

Sharon Carter, Alaska Gold Party Sales,
Fairbanks, AK

Don Chambers, Chambers Minerals,
Henderson, NV

J. Chaver, Madnd, SPAIN

Sharon Cisneros, Mineralogical Research
Co., San Jose, CA

Loy & Althea Crabo, The Bug House,
Delta, UT

Coelodus, Triesite, ITALY

Ron Coleman, Coleman Rock Shop,
Jessieville, AR

Lawrence H. Conklin, New Canaan, CT

Douglas L. Core, Granville, OH

Julian A. Cranfill, Hooks, TX




David M. Crawford, Rockford, IL

Joe De Cristotoro, Amazon Imports,
Williston Park, NY

Crystal Prospector, Ashland, OR

Cubit & Sullivan, Socorro, NM

Cureton Mineral Company, Tucson, AZ

Rock Currier, Jewel Tunnel Imports,
Arcadia, CA

Gene Curtiss Minerals, Benton, KY

Claude Ben David, Marocks, Montreal,
Quebec, CANADA

Ramon S. De Mark, Zuni Mining &
Minerals, Albuquerque, NM

Bob G. Depue, Diamond Pacific Tool
Corp., Barstow, CA

Joe Diamond, Universal Gems & Minerals,
El Paso, TX

DJ Mineral Company, Butte, MT

Jim Dodson, Distinctive Minerals, CS,
Socorro, NM

Sandy & Dave Douglas, Prehistoric Life
Museum, Yachats, OR

Robert Dryer, Scottsdale, AZ

John Dunn, High Country Minerals,
Denver, CO

Bud & Linda Ehrle, Miles City, MT

Wendy & Don Ellhiott, California Gemstone
Setting Co., Oceanside, CA

Kent England, Merced, CA

Michael Evick, Glenbow Museum,
Calgary, Alberta, CANADA

Caroline Ewing & Jane Girard, River Hill
Minerals, Louisville, KY

Maurice Eyraud, Eyraud-Minéraux,
Lorette, FRANCE

Peter M. & Ralph Faust, Jr., Fausr &
Faust, Ontano, CA

Benny & Elva Fenn, Chihuahua, MEXICO

Ralph Ferguson, Ferguson's Marine
Specialties, Wilmington, CA

Alfredo Ferri, 20144 Milano, ITALY

Russell & Alexandra Filer, Geoscience
Books & Prints, Yucaipa, CA

Jim Flohr, Burnett Petrified Wood,
Lebanon, OR

Ford’s Rocks & Novelties, Susanville, CA

Will & Jean Frech, Fresno, CA

Charles & Joy Freed, Spectra,
La Canada, CA

Friends of Mineralogy

Janet M. Fryer, Geological Institute of
America, Santa Monica, CA

Richard V. Gaines, Pottstown, PA

Chris A. Galas, Galas Minerals,
Oakdale, CA

George & Creble Gali, Gali’s Import &
Export, Lebanon, OR

Anna Galizia, ltalian Touch, Portland, OR

David Garske, Bisbee, AZ

John Garsow & Betsy Cline, Gem
Obsessions, Temecula, CA

Jack Garvin, Garvin’s Book & Rock Shop,
Burbank, CA

Gilbert Gauthier, Maisons-Laffitte, FRANCE

Geological Museum of Portugal, Lisbon,
PORTUGAL
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Geology Museum, Rapid City, SD

Patricia Gillespie, Superior Turquoise
Shop, Apache Junction, AZ

Ken & Dana Gochenour, Tustin, CA

Charlie Gold, Gem Tec, Irvine, CA

Saddig Gonzalez & Thaddeus Bukowski,
Santa Fe, NM

Beth & Weldon Gordon, Beth Gordon
Minerals, Saugus, CA

Harvey Gordon, Sierra Nevada Minerals,
Reno, NV

Cal & Kerith Graeber, Fallbrook, CA

Arthur T. Grant, Hannibal, NY

Lawrence E. Gray, One Track Mines,
Boise, 1D

Michael & Patricia Gray, Graystone
Enterprises, Midpines, CA

Steve Green & Chris Boyd, New Deal
Minerals, Denver, CO

R. E. Green, R. E. Gems, East Jordan, Ml

Jack Greenspan, Crystalite Corporation,
Marina del Rey, CA

Diane Gressman, Oconomowoc, WI

Don M. Guthrie, Lortone, Inc.,
Seattle, WA

Robert Haag, Meteorites, Tucson, AZ

Jean H. Hamel, Hamel Mining &
Minerals, Los Angeles, CA

Lee Hammons, Black Bear Corporation,
Phoenix, AZ

Lance T. Hampel, Precious Earth
Company, Germantown, W1

W. William Hanneman, Hanneman
Lapidary Specialties, Castro Valley, CA

Gene & Sandra Hardgrove, Rock Art,
Yermo, CA

Simon Harrison, Cheltenham,
Gloucestershire, ENGLAND

Mark O. Haves, HDS Gem & Mineral
Imports, Olympia, WA

Patrick E. Haynes, Virgin Mining
Company, Albuquerque, NM

Richard Heino & John Arnold, Gem Ciry,
Laramie, WY

Lloyd Herman, Minerals of Excellence,
New York, NY

C. Leonard Himes, Minerals America,
Orlando, FL

Merrill & Janis Hinshaw, Hinshaw Rock 'n
Gems, French Lick, IN

Fred N. Hogan, Gemstone Creations,
Belleville, M1

Fred N. Holabird, Reno, NV

Roy Hollowell, Hollowell Minerals,
Fresno, CA

Howard Minerals, Brooklyn, NY

Robert M. Howell, Geoscience Enterprises,
Roachdale, IN

Richard H. Hronik, Falls Church, VA

R. Theodore Hurr, Resource Enterprises,
Wheat Ridge, CO

Larry Introna, Gem & Mineral Mining
Lid., Cape Town, SOUTH AFRICA

Bob Jackson Minerals, Renton, WA

Norman & Betty Jarvi, Facetron,
Anaheim, CA

Bob & Julie Jenkins, The Adit, Sevilla,
SPAIN

Burton M. Jirgl, Treasures of Sierra
Madre, Sierra Madre, CA

Dag B. Johnson, Opex Opal Inc.,
Santa Barbara, CA

Anthony Jones, California Rock & Mineral
Supply, Brea, CA

Hilary Jones-Wujcik

Dave & Sharon Joyce, Northern Crystals,
Richard, B.C., CANADA

Justina of Antwerp, Justina’s Gems,
Fallbrook, CA

John & Dolores Kassionas, Alviso, CA

Jim Kaufman, Jim’s Gems, Wayne, NJ

Johannes Keilmann, Mineralientage
Miinchen, Oberhaching,
WEST GERMANY

Henry Kennedy, Tamil Natural Gemstones,
Freehold, NJ

Hugh & Joy Kennedy, Thomasville, GA

Iimars Kersels, Classic Industries Inc.,
Culver City, CA

Joe Kielbaso, Mid-American Minerals,
Tipp City, OH

Dennis Kingery, Den’s Petrified Critters,
Rock Springs, WY

Don Knowles, Golden Minerals,
Golden, CO

Peter Knudsen, Butte, MT

Rustam Z. Kothavala, Crystals of India,
Oakland, CA

Marshall Koval & Chuck Turley, Silver
Scepter Minerals, Spokane, WA

Aras & Roxanne Kremer, Collectors,
Rosemead, CA

Benjy Kuehling, Columbine Rock Shop,
Ouray, CO

Robert D. Lamoreaux, Carth International,
Payson, UT

David Larek, Jeffrey Mining Company,
Memphis, TN

William Larson, Pala International,
Fallbrook, CA

Raymond Lasmanis, Olympia, WA

Joe Lavook, Camarnillo, CA

Gene Law, The Rock Farm,
San Marcos, CA

Larry E. Lehto, Uranerz U.S.A. Inc.,
Denver, CO

Luis Leite, Almada, PORTUGAL

Gordon Leroux Minerals, Everett, WA

Lesnicks, Tucson, AZ

Bob Lewis, Creative Gems,
Mountain View, CA

David J. Lewis, Diversified Minerals,
Salt Lake City, UT

James & Rita Lewis, Nature’s Treasure
Chest, Salt Lake City, UT

Betty Llewellyn, Dallas, TX

Jack Lowell, Colorado Gem & Mineral
Co., Tempe, AZ

Nathanial & Gloria Ludlum, Whar on
Earth, Columbus, OH

Dave & Marilyn Malmquist, D & M
Rock & Gem, Vista, CA
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Andrew Martin, Tucson, AZ
Janet Maxim & Doug Sievers, Potomac
Museum Group, College Park, MD
Jeanne & Federico McAninch,
La Milagrosa, Tucson, AZ
William McCarty, El Toro, CA
Jim and Patti McGlasson, The Collector’s
Stope, Littleton, CO
Mac McGregor, McGregor & Watkins,
Hot Springs, AR
Lee A. McKinney, L & T Creations,
Littleton, CO
Jimmy & Hisami McNeil, McNeil’s Arts &
Minerals, Memphis, TN
John Medici, Dublin, OH
Peter Megaw, Midnight Minerals,
Tucson, AZ
Frank & Wendy Melanson, Hawrhorneden,
Eldorado, Ontario, CANADA
Luiz Alberto Menezes, Sao Paulo,
BRAZIL
Mary & Gardner Miller, Missoula, MT
Walt Miller, Sourhwest Products,
Yuma, AZ
D. G. Minatidis, Piracus, GREECE
Don Morey, Crystal Rainbow,
Nevada City, CA
Leonard Morgan, Haddonfield, NJ
Geary & Shirley Murdock, Murdock Fine
Gems & Minerals, 1daho Falls, 1D
Jack & Noreen Murdock, The Rock Hut,
Winnemucca, NV
Joe & Rose Murphy, Murphy’s Gems &
Minerals, Helotes, TX
Mary M. Murphy, Christie’s,
New York, NY
T. G. Nagin, South American Minerals,
Royal, AR
National Geological Museum of the
People’s Republic of China,
Beijing, CHINA
Moc Negri, North Palm Beach, FL
Anthony Nikischer, Excalibur Mineral Co.,
Dover, NJ
Herbert Obodda, Short Hills, NJ
C. E. Odinot, La Mina de Rocas,
Dallas, TX
Lulu Olivera, Crista Galli,
Salt Lake City, UT
Donald K. Olson, Cedarburg, WI
Opex Minerals, Santa Barbara, CA
Enrique Aliste Osorio, Gemcraft, Santiago,
CHILE
Paula Ott & Bill Hawes, Phoenix, AZ
Paul E. Otto, Crystal Showcase,
Thousand Oaks, CA
Tom Palmer, Crystal Cavern Minerals,
El Paso, TX
Pamour Porcupine Mines Lid., Diane
McKinnon, Timmins, Ontario, CANADA
William Panczner, Panczner Associales,
Tucson, AZ
Ted Parkevich, Ted’s Minerals,
Whitehall, OH
Pathfinder Minerals, Fremont, CA
Don Pearce, Calumet, Ml
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Ronald J. Pellar, Manhattan Beach, CA

Roslyn & Norman Pellman, Demarest, NJ

Willard J. Perkin, Perky Minerals,
Burbank, CA

Delma Perry, Artrox, El Paso, TX

Phelps Dodge Corporation, Bisbee, AZ

R. J. Phillips, N-Graver Company,
Oakdale, CT

Reo N. Pickens, Pickens Minerals,
Waukegan, IL

Plumbago Mining Corporation,
Rumfiord, ME

Fredrick H. Pough, Reno, NV

Dalton & Consie Prince, Collector’s
Choice, Houston, TX

Les & Paula Presmyk, De Natura,
Mesa, AZ

Steven Pullman, Whole Earth Minerals,
Reno, NV

Raju R. E. Rasiah, Gemstone
International, Salt Lake City, UT

Christiane & Pierre Rayssiguier, St-Nom la
Breteche, FRANCE

Fred Rentzel, Columbus, OH

Michael Ridding, Silverhorn,
Santa Barbara, CA

Dan & Hope Rigel, Cavernan Lapidary,
Grants Pass, OR

Walt Risch, Lakewood, CO

Ken & Betty Roberts, Roberts Minerals,
Twaine Harte, CA

Graham & Margaret Robertson, South
Australia, AUSTRALIA

Kay Robertson, Los Angeles, CA

The Rocksmiths, Tombstone, AZ

Mark & Jeanette Rogers, Yucaipa, CA

Uschi Rohrl, La Jolla Gems & Minerals,
La Jolla, CA

Miguel Romero, Tehuacan, Mexico

Randolph S. Rothschild, Baltimore, MD

Bruce & Jo Runner, Delhi, CA

Rick & Deanna Russell, Cincinnati, OH

Ryan’s Artistry in Gems, Yorba Linda, CA

Desmond Sacco, Hyde Park,
SOUTH AFRICA

Chatta Sami, Lubumbashi, ZAIRE

Howard l. Schlansker, Norwell, MA

Gene and Jackie Schlepp, Western
Minerals, Tucson, AZ

Emie Schlichter, The Show Case,
Sudbury, MA

Henry J. Schmidt, Mineral Miner,
Chicago, IL

Schneider’s Rocks & Minerals, Poway, CA

Curtis P. Schuh, Tucson, AZ

Dietmar Sech, Galerie Fossil, Tuttlingen,
WEST GERMANY

John Seibel, Seibel Minerals,
Tehachapi, CA

Lee & Benji Shale, Shale’s,
Los Angeles, CA

David Shannon Minerals, Mesa, AZ

John Shannon, Geology Museum,
Golden, CO

W. R. C. Shedenhelm, Rock & Gem
Magazine, Encino, CA

George Shokal

Siber & Siber, Aathal, SWITZERLAND

Michael Siegel, Aurora Minerals,
Freeport, NY

Paul Simon, The Crystal Deva,
Santa Fe, NM

John Sinkankas, Peri Lithon Books,
San Diego, CA

Milton & Hilde Sklar, Oceanside Gem
Imports, Oceanside, NY

Don Smarjesse, Earth Enterprises,
Dearborn, Ml

Jerry & Mary Smith, Begay’s, Tucson, AZ

Smiths Oregon Plume, Salem, OR

H. W. & M. E. Smitmans, The Silver
Flower, Huachuca City, AZ

Mike, Sandra & Tom Sprunger,
Leamington, UT

Ron Stebler, Phoenix Fossils,
Scottsdale, AZ

J. E. Stevens, Washington, UT

Cheryl Stewart, Olympia, WA

Jack Streeter, San Diego, CA

Robert J. Sullivan, Geological Specimens
International, Tucson, AZ

Ruth & Marshall Sussman, Crysral Cellar,
Evanston, IL

Edward R. Swoboda, Los Angeles, CA

Tepe Gemstone Supply Inc., Marsing, 1D

Jim & Tomi Terrell, Terrell Imports,
Oklahoma City, OK

Nicholas J. Theis, Carrollton, TX

Wayne A. Thompson, American
Archeological Associates, Phoenix, AZ

Richard & Gale Thomssen,
Carson City, NV

Tideline, Inglewood, CA

Stan & Lucile Tims, S & L Tims Lapidary,
Tucson, AZ

Bill Todzia & Mickey Granillo, Rincon
Mineral Company, Tucson, AZ

The Treasure Tunnel, Sun City, AZ

Richard Tripp, Golden, CO

Tucson Gem & Mineral Society, George
Balfe, President, Tucson, AZ

Rod Tyson, Edmonton, Alberta, CANADA

Richard Uhlenbrock, Cincinnati, OH

Steve Ulatowski, New Era Gems,
Grass Valley, CA

Ed & Dan Ulmer, Black Hawk Fossils,
Lid., Black Hawk, SD

Carl J. Ulrich, Ulrich’s Fossil Fish Gallery,
Kemmerer, WY

Jim & Joyce Vacek, 49er Minerals,
Scottsdale, AZ

Josef Vajdak, Pequa Minerals Lid.,
New York, NY

Harold & Erica Van Pelt, Los Angeles, CA

Brad Van Scriver, Van Scriver Minerals,
Garden Grove, AZ

Larry Venezia, The Museum Piece,
East Boston, MA

Scott Vergiels, Benthos Projects,
Temperance, Ml

James Walker & Mary Fong, Tkon Mining
& Exploration, Long Beach, CA
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Thomas S. Warren, UVP Inc.,
San Gabnel, CA

W. Warree, Malgos Jewelry Imports,
Arlington, TX

W. J. Warren, Pensacola, FL

Mr. and Mrs. C. H. Weber, Guilford, CT

Ed & Naomi Weber, Weber’s Minerals,
Encinitas, CA

Helmut Weidner, Casilla 3576, Santiago de
CHILE

Scott & Kelly Wendegatz and
Jim Zumwalt, Wendegaiz & Company,
Mesa, AZ

Bruch Wetteroth, Gneiss Industries,
Berkeley Heights, NJ

Richard Whiteman, Red Metal Minerals,
Hancock, MI

John Whitmire, Yuma, AZ

Frank E. Wilbur, St. Johns Rock Shop,
St. Johns, AZ

Elizabeth S. Williams, The St. James
Collections, Littleton, CO

Keith & Brenda Williams, Williams
Minerals, Idaho Springs, CO

Wendell Wilson, Tucson, AZ

Tom Wolfe Minerals, Fountain Valley, CA

Chris Wright, Wright’s Rock Shop,
Hot Springs, AR

Gary & Priscilla Young, Sourhwestern
Minerals, Albuguerque, NM

Jack Young, Lyko Mineral & Gem,
El Paso, TX

Victor Yount, Warrenton, VA

Martin Zinn [I1, Evergreen, CO

Don Zowader, Mountain Gems &
Minerals, Portland, OR

Miriam & Julius Zweibel, Mineral
Kingdom, Houston, TX

Richard W. Barstow
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High quality British and foreign mineral specimens for novice & advanced collectors.

Monthly hist sent free on application. Callers welcome. Private museum displaying

the finest in Cornish and Devon minerals from the collection of the late Richard W.
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Phones Answered Davs and
Most Evenings and Weekends
Your MasterCard or VISA
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WHY ACKNOWLEDGMENTS?

You will find enclosed $43-U.S. for two
years’ subscription to your generally ex-
cellent magazine. At $57-Canadian, | am
becoming no little concerned about my abili-
ty to continue. However, here we are for
another two years. Go ahead, take my
money, I'll starve.

I do feel, though, that | am entitled to one
mild complaint. In volume 15, numbers 1-6,
I count a total of approximately seven (7)
full pages of acknowledgments. What pur-
pose do these serve? Do the people being
acknowledged take note of such things? Do
your subscribers read them?

S. Sheridan
Oshawa, Ontario
First of all, I sympathize with all of our
many non-U.S. subscribers regarding the ex-
change rate these days. If it makes things any
easier touccept, let me point out that, unlike
most! magazines, we do not charge a higher
rate for non-U.S. subscriptions even though
they cost us over 3 more to mail. Everybody
pays the same; this amounts to a discount or
subsidy for our foreign subscribers . . . we
want and need to keep you signed up, and
we hope you'll bear with us.

And we also try to keep an international
balance in publication. During 1982-84, the
amount of page space we devoted to locality-
oriented articles was 51% U.S. and 49%
non-U._S.

As to acknowledgments, by my own
count, I get 39 column-inches or about 2
pages total of acknowledgments in articles,
plus 2.75 pages devoted to thanking all of the
Mineralogical Record’s 1984 donors. But
let’s not quibble . . . | understand your
question.

In the U.S. (although not in some other
countries) it is customary (o thank people
who provided help which proved valuable. |
think this is good because people deserve
thanks when they give help. Some people are
mentioned often in acknowledgments,
though they may rarely, if ever, appear as
authors; their cumulative contribution is
great, though rather spread out, and their
name should be made known. (And, believe
me, they do take note of the recognition.)
Funding institutions and people who finan-
cially support research also deserve rhanks
and recognition, for without them much
research would be impossible.

From the reader’s standpoint, the
acknowledgments are also valuable, just as it
is valuable to have literature references in the
text to show which data have come from
other sources. Astute readers take nothing
Jor granted . . . they want to know where
the information comes from so the source
can be considered and the data double-
checked if necessary. If an unusual mineral is
reported from a locality, the skeptical reader
may want to know where, how, and by
whom was it identified. Just as people may
wish to communicate with an author about
some particular point, they may also wish to
contact a contributor mentioned in the
acknowledgments. So, in addition to an ex-
pression of sincere gratitude, the
acknowledgments serve as wuseful data
related 1o the article, and as a stimulus to
communication between researchers.

Regarding the Mineralogical Record’s own
annual acknowledgment list of donors, | per-
sonally think all readers owe them thanks
and should know who they are.

Ed.

MICROMOUNTING MUSEUMS

I read with great interest your comments
regarding public exhibits of micromounts
and the utilization of micromount collec-
tions in museums. Perhaps the following in-
formation regarding the collection here at
the Arizona-Sonora Desert Museum will be
of interest to your readers.

Our micromount exhibit opened to the
public in November, 1981, and since that
time has been seen by well over one million
visitors! Public response to the exhibit has
been phenomenal and it is certainly one of
the most popular components of our mineral
gallery. It is a pleasure to stand nearby and
watch (and listen!) as visitors, especially
children, discover for themselves the beauty
of the mineral kingdom as soon through the
microscope. While there are difficulties en-
countered in designing a truly effective
display for such small and fragile objects,
our experience has shown that wisitor
response clearly justifies the effort and ex-
pense involved. Micromounts can and
should be displayed. We wurge other
museums to give it a try and will gladly assist
any other institution contemplating such an
exhibit.

The Desert Museum’s micromount collec-
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tion, one of the largest in existence, contains
over 9,000 specimens from worldwide loca-
tions. Within a few months, computerization
of the collection catalog will be complete,
resulting in the production of comprehensive
species and locality lists to accompany the
specimens. The collection is securely housed
in the Earth Science Center vault along with
the other mineralogical collections and is
available for study. Such a large and fine col-
lection exists solely because of the generosity
of numerous donors who have contributed
their own personal collections. We hope the
collection will continue to grow and we invite
addimional donations. We expect 1o increas-
ingly promote utilization of the collection for
scientific and educational purposes so that it
can become a significant resource for the
mineralogical community, both professional
and amateur.
Robert G. Middieton
Conservator, Earth Sciences
Arizona-Sonora Desert Museum, Tucson

MAJUBA HILL ACKNOWLEDGMENT

An unintentional omission occurred in the
acknowledgments section of our recent arti-
cle on Majuba Hill in the Nevada Issue. Our
sincerest thanks and apologies to D. Hart-
shorn, the Guif Chemical Company geolo-
gist currently supervising the property. On a
number of occasions his hospitality and
generosity allowed us the opportunity to ex-
amine and collect in the various mine work-
Ings.

M. Jensen
Crystal Bay, Nevada

THAT'S A LOT OF BEGGS!

In the article on the Miguel Romero
Mineralogical Museum in the March-April
issue, the text onginally stated that the
Romero family chickens produced 100 mil-
lion eggs daily. This seemed like a lot, and
just before that issue went 10 press we
checked with Miguel, who told us the correct
number should be 4 million. This correction
was marked on the final printer’s proof, but
apparently not clearly enough, because what
ended up being printed was a figure of 400
milion! We would have shelled out a lot to
prevent such an error, and we hope that Dr.
Romero is not feeling fried about our
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scrambled figures. Eggs aside, his collection
deserves a standing ovation.
Ed.

FRENCH MICROMINERALOGISTS

We have the pleasure to announce the
creation of a French national association of
micromount collectors: Association
Francaise de Micromineralogie (A.F.M.).

Our purpose is to promote contact among all

micromount collectors, in France and

throughout the world. For information,

write to Bertrand Duriez, 56 rue de la Tombe
Issoire, 75014 Paris, France.

Pierre Gatel

President, A.F.M.

GREGORY, BOITLEY & LLOYD

MINERALOGISTS & GEOLOGISTS - ESTABLISHED 1850

8-12 RICKETT STREET, LONDON SWé6 1RU
TELEPHONE 01-381 5522: TELEGRAMS METEORITES LONDON SW6

Brian Lloyd looks forward to seeing you when you are next in
London. We are open weekdays 9:30 to 5 pm — evenings and

weekends by appointment.

CRYSTAL CAVERN MINERALS

Tom Palmer

1800 Arnold Palmer Dr.
El Paso, Texas 79935
915-593-1800
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Skulls
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FINE MINERALS

Decorative Fossils
Worldwide Locations
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HOLLAND

WILLIS' EARTH TREASURES
Fine Mineral Specimens
Wholesale & Retail
Rock Trimmers & Hardwood
Thumbnail Cabinets
Send want list or by appointment
Prospect St., Box 393, Stewartsville, N.J.
201-859-0643

A. L. McGuinness

WHOLESALE MINERAL SPECIMENS
DEALER INQUIRIES INVITED
By Appointment Only — Lists $1.00

4305 Camden Ave., San Mateo, CA 94403
Tel: (415) 345-2068
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A RARE OPPORTUNITY!

CUBANITE crystals
See Mineralogical Record, vol. 13, no. 2, p. 109
Bright, rare, twinned crystal groups from
the famous Sudbury Nickel Basin, Ontano
} 10 5 mm, only $13 US. airmail postpaid
FREE BOMNUS: Two other rare Sudbury minerals
in T/N size: Rare, euhedral, octahedral
penclase, and bnlhant, massive tabular
millarite. All specimens collected in 1972
Diagnostic reports included

MAIL ORDER ONLY
30-DAY RETURN PRIVILEGE

* THE RARE EARTH *

c/o Wayne DeBrusk, 83 Lower Canada Cres-
cent, Kitchener, Ontano, Canada N2P 1E9
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FINE MINERALS
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WHOLESALE IN TUCSON ONLY
BOX 3107, TUCSON, AZ 55751
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MICHIGAN COPPER

COUNTRY MINERALS!
Specializing in Copper,
Silver and associated minerals.
NO LISTS
Send your phone number
and we’ll contact you
with information.

DON PEARCE
178 Calumet Ave.
Calumet, Michigan 49913
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TOPAZ-MINERAL EXPLORATION
DEPT. M
1605 HILLCREST
GRAND HAVEN. MI_4%9417

WORLD-WIDE MINERALS
PSEUDOMORPHS
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'GIRDAUSKA ALTHOR
MINERALS | lliesiiar
FREE CATALOG

La o featu res over 100 s_izes in

¢ Unusual Specimens and Localities ;RICI'OE;HOF:FIL SDBC'”“_-:;""L

® Locality Species (Franklin, Tsumeb. umbnail and magnifier
Laurium, Bisbee,. Langban, Foote, boxes. QUANTITY, CLUB
Mapimi, etc.) & DEALER discounts.

® Micros to Cabinet CALL NOW (203)762-0796

® Books and Magazine Back Issues L —

SEND US YOUR WANT LISTS! Boxes .4
Small micromount | TSl

WRITE FOR LISTING! plastic boxes \§ - "
11}(‘"!1 1}411'!1 1;‘n ' "’,r"
2 CLEVELAND DRIVE, POUGHKEEPSIE, N.Y. 12601, USA. Other PERKY sizes available.

FREE

Finest
— Craftsmanship

f WULFENITE IS LOVE AR EE
for samples or orders.

Red Cloud Mine Xis Up to 15mm On Off Matrix
Also have wulfenites from 20 other localities

Over 500 Mineral Specimens in Stock Dept. MR ® 496 Danbury Road
&9 send three stamps for complete listing oo Wilton, CT 06897 e (203) 7620796

DAVID SHANNON MINERALS
1727M W. Drake Circle, Mesa, AZ 85202 (602) 9626485 BEAUTIFUL FLUORITE IS OUR SPECIALTY

-e : “ " We offer to you the finest specimens from
Come See Our Display Room & Talk “Rocks e . S e Sabhames

localities. We also carry a wide selection of

Mexican specimens at very reasonable prices
FREE LIST — Dealer inquiries welcome

STOMECRAFT
6990 Red Day Road = Martinsville, IN 46151
a1 a-Tma

"MINERILHSEFSH‘L:IECEOOLLPECTDR' Mary & Gardner Miller - NEW! SEVENTH EDITION g

Send stamp for current list. Missoula, Montana
Satisfaction guaranteed.

PETE B MANCY OLSON PO BDOX 2170 ; =
(Z17) TAT-E148 SPRINGFIELD. L 82705 M,"Pruf {..0”9{10?5

We've moved east!

Donald A. Zowader mf mln{RH-S
Specializing in the finest

GEMS AND MINERALS thumbnails, miniatures and H"D

cabinet specimens for
competition and display GH"SIU[]ES

Write or phone for : ‘
current list. Direct from Brazil

Individual requests
w2 | || OAISOECENPORS

Georgetown, Colo

MOUNTAIN GEMS P.O. Box 222

Belen, New Mexico 87002 AND MINERALS Oceanside, N.Y. 11572

505-864-2145 97 Lamington Rd. Phone (516) 678-3473
+ SEND SASE FOR LIST & Somerville, New Jersey 08876 Hours by Appointment
201-526-1183
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BISBEE

o e nf 1/

Gem & Crystal
Treasures
Hu;wﬁ: and lascinating treatment
of 100 famous gem and mineral
locahtws worldwude: 720 goreeous
color photos, nearly 1000 photos
in all' Sooner or later, sveryone will
OWn a copy Why wan?

$64 postpaid (and under-
priced at that)

(foreign orders add $1)

Limited Leather Edition:

$230 postpaid

(forewgn orders add $35)

Bisbee: Queen of the
Copper Camps

The complete story of Bisbee's
rambunctious mining history. A
must for collectors of books on
famous muneral locahties and
mining history. 159 pages, 175

historical photos, maps and

dhagrams

$22 postpaid
(foreign orders add $1)

Brazil, Paradise of
Gemstones
Superb color photography of

many hne Brazihan crvstal
\'FH‘{ HITWETES A% “'!‘" AS 'P"""IIN
Author Jules Sauer s a well
known Brazmhan maneral collec-
Crood

tor and mine owner

browsing matenal
$24.50 postpaid
(foreign orders add 50¢)

L ITRAAT
BINERALS 1983

Catalogue of South

Australian Minerals
The best relerence on South
Austrahan munerals, contaimning
descnptions of over 4 species
with 169 color photos and eght
color maps. Particularly useful 1o
MiCromounters

$20.50 postpaid
(foreign orders add $1)

Glossary of Mineral
Species 1983

Our best-seller by far. A com-
prehensive catalog of all 2919
known muneral speaes. Includes
formulas, crystal svstem, rela
nonships, references, synonyms,
group hstings. Considered in
dispensable by mineral collectors
and mineralogists ahke
$9 postpaid
(foreign orders add 50¢)

Prepasd orders only
excep by PrevIDUs
arrangemenl

Allow 46 weeks
for delivery

Miners

.,me'li St H.

l

A Collector’s Guide
to Antique
Miners’ Candlesticks
The definitive work on “the
single most important  and

evocative artifact of early mining
in the

ft‘.l[il”ﬂ and a 'Iillll.lHl!" relerence

Amervcan West." Good
for histortans and colleciors ol
mining memorabilia. Nearlv 450
illustrations including old
underground scenes

$24 postpaid

(foreign orders add 50¢)

THELE
LAST

L

RUSH

The Last Gold Rush

A pictonal history of the Cripple
Creek and Victor s mining
district, Colorad yal for
anvone inles A . hi'll""

rical bac! fAmous min-

(hmited quantity!)
(foreign orders add 50¢)

MINING IN SOUTH AUSTRALIA

Mining in South Australia,
A Pictorial History
Nice complement 10 Calalogur of
South Australian Mmerals (above);
W3 pages of old photos, many in
duotone, covering all the famous
mines Illl ‘L{“hi l“‘ll‘}"'l . \II'\I"I_
lead, zinc, wron, manganese, ura-
nium and other ores. Numerous
I'!'I.ii:l" .lllli |||||I|f||.l| lllll li'l'f;‘llj!'t!

lexl

$22 I:H)'llpﬂid {forewgn add 5¢)
Also available: Opal,

South Australhia’s Gemstone

I}t'th”l‘n.l YW !I! .i“ IIN .I.IITII'“\
Many maps and color photos

$9.25 pﬂ!tpﬂld ( orewen add Sle)

Mineralogical

TEL.: 702-883-2588
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Early Scientific
Instruments

Here 15 a beautiful “coflee table”
book comtaming a f[ascinating
collecoon  of imformanon  and
full-color full-page photos. Pic-
tured and discussed are mansy
instruments  1n-

mine

rare, antique
cluding microsc opes,

lamps surveving devices,

balance scales, a brass-bound
lodestone, and non-geological

wems datng from 1541 o 1891
$20 postpaid (Hardcover)
(foreign orders add 50¢)

NORLE METALS

NG l UW\

Noble Metals
Books'

lustrated review of gold,

Time-Life beautifully il-
silver
and the platinum group metals
Contains  interesting history,
geology, hne
and a look at

['ll‘ esent 'TLH.

geography
men photography

\‘H‘i 1

mining in SO

localitwes

$14.95 and we pay postage!
(Hardcover)

Gemstones
Time- Life Books' well done trean
ment of the major gem minerals
superbly dlustrated with photos
of exceptional crystal specimens of
dhiamond

tourmaline, 1opaz,

fanzanile rnin

sapphire

emerald, chrvsobervl,

.l.l'lll.-l
manne, amecthvst, etc. Includes
much history and interesting

locality photos

$14.95 and we pay postage!
(Hardcover)

Mining Town
Coeur d Alene

i.illl|1 in 'I'll HHIL! h,u I!-TIIIIH r|1'

the nchest silver

over a bllon ounces of slver

Iil"ll' I

imnlormative text on the

a patonal hstory with
hu-lll'n
davs of thas historu maning o n

and muneral localins

$27 postpaid (Hardcover)

(forewgn orders add $1)

14-Year Index to
The Mineralogical Record
“"HI
Hf{ﬂfl‘f
to find
what vou're interested in' Covers
1970-1983 (vol 1-14): 246

pages. over 20.(K) emnes

Imhx;n-nx.:hlr for anvone

reads the Mmeralogical

Tells vou exactly where

F'wo
vears in the making by staff of 15
muneraloests

$20 postpaid (softcover)
(foreign orders add 50¢)

Miners' Candlestick Patents

Back m prnimt due 10 popular de
mand'
drawings for all 87

A -:um|,:||dhul'1 of patemt
MINer s
candlestick patents (37 of whach
found as real ex

have been

amples — the rest sull awaiing
discovery!). A complement 1o the

Collector's Gude (see lacing page)
$15 postpaid (softcover)
(foreign orders add 50¢)

|

Minerals of
Western Australia
Ihe classic work (1948-1951) bn
Edward S Mmpson, in

I'Ll‘l'l!ll oner A lrill!‘TH'\

three
Consydered
by some 1o be “Australia’s finest

mineralogwcal work.” but  long
out of primt and expensive on the
rare book market, these volumes
are now available again as a L

simile reprint while supplies last

$106 postpaid per 3-vol.
Hardcover set

(foreign orders add $3)

Opal, South Australia’s
Gemstone

The defininive review of all South
Austrahan opal localies
Cluding Coober Pedy and Anda
mooka. Much history, detadled
maps color photography
geodoey . el
$9.25 postpaid (softcover)
(forewgn orders add 50¢)

Prepand orders only
except by previous
arrangement

Allow 4-6 weeks
for delivery

Mnem]zgm]
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California M

Frazier's Minerals

and Lapidary

St and Ann Frazier

2000 Centre Street, Suite 1177
Berkeley, California 94704
Tel: (415) 848-954]

Galas Minerals

Chris and Agatha Galas
1419 N. Commons Road
Turlock, California 95380
Tel: (209) 632-6222

Kassionas

John and Dolores Kassionas
P.O. Box 578

Alviso, Califorma 95002
Tel: (408) 263-7784

The Lidstrom Collection
Margaret Lidstrom

P.O. Box 5548

Carmel, Califormia 93921

Tel: (408) 624-1472

Northern

A. L. McGuinness

Al McGuinness

4305 Camden Avenue

San Mateo, California 94403
Tel: (415) 345-2068

Oxcart Minerals

Hollis & Priscilla Oxley
989 Leo Drive

San Jose, California 95129
Tel: (408) 255-1495

Pathfinder Minerals
Mary Jean & Larry Cull
41942 Via San Gabriel
Fremont, California 94538
Tel: (415) 657-5174

Roberts Minerals

Ken and Betty Roberts

P.O. Box 1267

Twain Harte, California 95383
Tel: (209) 586-2110

Runners

Bruce and Jo Runner
13526 South Avenue
Delhi, California 95315
Tel: (209) 634-6470
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neral Dealers

| Southern

Bourget Bros.

1636 11th Street

Santa Monica, California 90404
Tel: (213) 450-6556

California Rock and
Mineral Co.

P.O. Box 86

Brea, California 92622
Tel: (714) 990-5073

(eoscience Books, Prints
& Minerals
Russ and Alix Filer

13057-MC California St.
Yucaipa, California 92399
Write for free list of Old Books

Cal Graeber

P.O. Box 47

Fallbrook, California 92028
Tel: (619) 723-9292

Hamel Minerals

6451 West 84th Place

Los Angeles, California 90045
Tel: (213) 645-1175

Jewel Tunnel Imports
Rock H. Currier

1212 S. Mayflower Avenue
Arcadia, California 91006
Tel: (818) 357-6338

Kristalle

332 Forest Avenue, #8

Laguna Beach, California 92651
Tel: (714) 494-7695

James Minette
25918 Cherryhill

Boron, California 93516
Tel: (619) 762-5308

= P
'I’ :‘-“-' -
- 'T“L'1 4
p = nh ; 2 -

Pala International &
The Collector

912 So. Live Oak Park Road
Fallbrook, California 92028
Tel: (619) 728-9121

US Wats 1-(800)-854-1598

Mark and Jeanetie Rogers
P.O. Box 1093

Yucaipa, California 92399

Tel: (714) 797-8034

Schneider’s

13021 Poway Road
Poway, California 92064
Tel: (619) 748-3719

Seibel Minerals

20308 Sears Drnive

P.O. Box 95

Tehachapi, California 93561
Tel: (B0S) 822-5437

Silverhorn

Mike Ridding

1155 Coast Village Road
Montecito, Califorma 93108
Tel: (B0S) 969-0442
Weber's Minerals

605 San Dieguito Drive
Encinitas, California 92024
Tel: (619) 436-4350
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Searching the World

to bring you the finest in

Mineral Specimens

at competitive prices

For your selection: Thumbnail, miniature & cabinet specimens

1. FIRST QUALITY MINERAL SPECIMENS for collection & display
2. RARE SPECIES for systematic collection, reference, research

Send for our bimonthly lists of thumbnail, miniature, and cabinet specimens. First quality mineral specimens for

collection and display, plus rare species for systematic collection, reference, and research. Send large SASE
for lists. Non-USA, send two International Reply Coupons.

A separaie listing is available detailing prices and sizes of micromount, Perky Boxes, plastic magnifier boxes,
white cotton-lined specimen boxes, display stands, etc. Send large SASE for lists. Non-USA, send two Infernc-
tional Reply Coupons.

Send for our separate price list with information covering stereo microscopes and accessories for gem and
mineral use. Send large SASE for lists. Non-USA, send two International Reply Coupons.

LOOK FOR OUR BOOTH AT MAJOR WESTERN U.S.A. SHOWS
—

MINERALOGICAL RESEARCH CO. | Mincraiogical Recora

A DIVISION OF THE NAZCA CORPORATION | » Send us your want list

+ Let us know if you have copies to sell
m mnv. SAN JOSE, CALIFORNIA 95127 USA.| | .. i listing of copies in stock

| Wanted to Buy or Exchange WALSTROM
INEXPENSIVE, EXCELLENTLY MOUNTED METEORITES MINERAL ENTERPRISES

free list available. Rare and fine mineral specimens

. . Correspondence Invited Wom woricwide locations. Specializing
M. Hettinga, Lootstraat 20™ |

in rare barium minerals.

im DuPont
1053 NX Amsterdam - Holland . Suren LIST AVAILABLE

39N Valley Rd , Watchung, N) 07060 P.O. Box 583, Carson City, NV 89702

Advenlure Center

2 IMD Detroit Show

Althor Products K 7.4 Jurupa Mountains Cultural Center
Arizona Dealers 301 Kristalle

Pasadena Show

3

ADVERTISERS INDEX

(™ ]
-
=

Pearce, Don

Peri Lithon Books
Precious Earth

Proctor, Keith

Rare Earth

Rich,C.C

Roberts Minerals
Rocksmiths

Salt Minerals
Schnieder's Rocks & Minerals
Shannon, David

Sierra Nevada Minerals
Silverhorn

Silver Scepter Minerals
Simkev Minerals
Stonecraft
Topaz-Mineral Exploration
UVPIinc

Virgin Mining Company
Walstrom Enterprises
Weller, Sam

Weslern Minerals
Whole Earth Minerals
Willis Earth Treasures
Wright's Rock Shop
Yount, Victor

28

Australian Opal Mines
Bancroft Show

Barstow, Richard

Behnke, Russell

Briuckner, Helmul
Calitornia Dealers
Cannon, Bart

Carousel Gems & Minerals
Colorado Gem and Mineral Co
Crystal Cavern Minerals
Cureton Mineral Company
De Natura

Denver Dealers

De Wit Ben

Dupont, Jim

Excalibur Mineral Company
Girdauskas Minerals
Graeber, Cal

Grayson Lapedary
Gregory, Bottiey and Lioyd
Harrison, Simon
Hawthorneden

Hetlinga, M

Howard h'll_Pu-ra!s
images of Time

IMD Denver Show

Lapis Magazine
Lesnicks
Lucio, Alvaro

L
e
e o]

Magqua., Norbert

McGuinness, A L

Miller, M_and G

Mineral Kingdom

Mineralogical Recora
Advertising Information
Book Department

Mineraiogical Research Co

Mineralogical Studies

Minerals Unlimited

Monteregian Minerais

Mountain Gems and Minerals

Mountain Minerals International

Munich Show

Murdock, Geary

MNature's Treasures

New Deal Minerals

MNorthern Crystals

Obodda, Herbert

Oceanside Gem Imports

Olson, Donald

Quitcrop

Pala International

K3 BREEREECS

8
8

8808 2RERORERRERER 2R
g

BEERRERERRREERRRERZ0REE

QUBRRENERRRLRE

SRENE
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Ken & Betty Roberts
P.O. Box 1267 -
Twain Harte, California 95383

(209) 586-2110 Cal & Kenth Graeber
% See us at shows | P.O. Box 47

- .
De Natwa . =27
% See us at Shows »

Les & Paula Presmyk
P.O. Box 2512
Mesa, Arizona 85204
(602) 830-1406
« Whnite for List »




e
(
Ge old, the new, the classic ... always a fine selection

Photo by
Harold and Erica
/an Pelt, Los Angeles

1985 ' g 8 5
b PR 0 i
Importers-Exporters of colored gemstones and fine minerals, member AGTA

912 So. Live Oak Park Road e Fallbrook. California 92028 « (619) 7289121 « US. WATS 1(800)-854-1598
CABLE: Palagems » TLLX-695491 Pala Falb/Bank of America PO Box 367 ¢ Fallbrook, California 92028
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