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EDITORIAL 

This number, number 4, completes the first 
volume of the Journal of the Russell Society. 
Now must be a good time in which to look back 
at the progress the Society has made in this 
new venture. Would the late Sir Arthur 
Russell, to whose memory the journal was 
dedicated, approve of its format and content? 

For some years the Society had been 
publishing newsletters, but when articles of 
scientific merit began appearing in its pages, 
it was decided that such material warranted a 
place in a journal related largely to the needs 
of the amateur mineralogist and which was more 
readily available to scientists. The Society 
decided to take the literary plunge, and the 
first number was published in 1982. 

To enter the world of scientific literature 
is a dangerous exercise and there are many 
traps. There have been mistakes, some based on 
the na1ve assumption that printers can read an 
edi tor's mind. There has been adverse 
cri ticism, principally on format, and these 
valid and constructive criticisms have been 
met. There has been one adverse review, but 
this merely outlined the reviewer's ignorance 
of the subject and was, fortunately, not the 
consensus of opinion of the membership of the 
reviewing journal. 

In spite of the mistakes, however, the list 
of subscribers has slowly risen and the rise is 
gaining momentum. The journal is now in a 
position to advertise itself. No longer will 
it be totally reliant on the membership 
subscriptions and other fund raising 
activities. It has something valuable to 
offer. Already it has been given high praise 
for the role it is playing in topographical 
mineralogy. It is proving to be a vehicle by 
which, not only amateur mineralogists are 
setting down their findings, but professionals 
also. This data bank is already demonstrating 
its value. Authors are being approached by 
workers in systematic mineralogy for additional 
data on mineral associations. In addition, 
articles on mineral identification, 
conservation and curation are attracting, not 
only new subscribers, but also new members. 
Much of the inspiration to form branches of the 
Society has come from the creation of the 
Journal. 

Sadly, 
membership 
Journal. 

only 
has 

The 

31% of the total Society 
written anything for the 
clinical style of modern 

scientific composition may dismay the amateur. 
It is true that the entertaining and often 
pungent literature, which reached its climax in 
the 19th century, is frowned upon by editors 
today. Nevertheless the discoveries and 
compilation of data made by the amateur 
mineralogist are of enormous value to the 
science of mineralogy and there should be a 
place whereby he or she may set it down and be 
proud of it. The Journal of the Russell 
Society is the perfect medium where this may 
take place. Comment frequently made by the 
amateur when approached by a canvassing editor 
relates to the fact that there is a fear of 
ridicule when offering something which may not, 
in the eyes of the writer, conform to a 
standard. Such a person should realise that 
the editorial board, upon which six amateurs 
sit, is completely sympathetic to the problem. 
Indeed the editor himself has identical 
problems. 
take heart 

The intending writer should also 
from the fact that not all 

professional mineralogists 
composition in a readily 

can produce 
digestible or 

conformable form and their work frequently 
needs vigorous editing. 

The editorial board provides a service 
whereby a writer may submit copy in his own 
indi vidual style. Pending the merit of the 
data offered, the paper will be re-written in 
the journal's format and style and be sent back 
to the writer for comment. If the re-hash is 
acceptable, the article will subsequently 
appear in print under the writer's name. There 
can be no thought of ridicule and the matter is 
one of complete confidentiality. 

It is gratifying to note that this supposed 
barrier is now being undermined. There are two 
short but valuable papers now in hand which 
have been written by people completely new to 
scientific composition. 

A recent event of great significance is the 
recent offer of great goodwill shown to the 
Society in the form of a healthy sponsorship by 
the Bardon Hill Quarries Ltd. of Coalville in 
Leicestershire. The company has generously 
played host to the Society over many years and 
has now shown its approval of the Society's 
aims and ambitions by the promotion of the 
Journal. The Society's gratitude is unbounded. 

Commencing with volume 1, number 3, the 
Journal has adapted the new and accepted format 
of scientific journals and is keeping up to 
date wi th advanced printing technology in its 
production. In the latter aspect the Society 
acknowledges with gratitude the enormous help 
it has received from the Journal's new host, 
the Department of Geology in the National 
Museum of Wales, especially to its departmental 
secretary for her dedication to the hours of 
difficult typing. 





.. 

• 

.. 

JOHN P. FULLER 

It is with great sadness that we report the death of one of our most eminent members, 
John Fuller, following a sudden heart attack on the 11th October, 1986, aged 49 . 

John was best known to us as Collection Manager at the British Museum (Natural 
History), and was always a friendly contact man for dealers and collectors alike, 
whether visiting the Department or elsewhere. He was a familiar figure at the 
British Mineral and Gemshow, and over the last few years attended various European 
shows, and, of course, Tucson. 

Before joining the staff of the British Museum John had various occupations, 
including starting, but not completing, both Mathematics and Civil Engineering Degree 
courses at colleges of London University. He jOined the Department of Mineralogy in 
March 1960 as Assistant Curator, and underwent his training in mineralogy under Peter 
Embrey. During the following years he was involved in discussions on new exhibition 
policy, including the possibility of a British Minerals Gallery, and was co-author of 
the Manual of New Mineral Names, published in 1980. 

keen specimen mineralogist and had a good commercial awareness of 
'Mineral Market'. He spent several weeks during 1964 at 
horne of Sir Arthur Russell examining the collection and packing 
to the BM(NH). 

John was always a 
the international 
Swallowfield Hall, 
and transporting it 

Most recently John had been instrumental in the organisation of the Open Day in the 
Department of Mineralogy on Saturday 18th October. I last saw John on Thursday 25th 
September and we spent a while discussing the preparations for the event, and the 
future of the Museum. Uppermost in John's mind was the need to foster relations with 
the dedicated amateur mineralogist, for he recognised, and was always quick to point 
to the importance of amateur collections in specimen mineralogy. It is a fitting 
tribute indeed that the Open Day went ahead even without John, and that everyone 
involved, staff and visitors alike enjoyed an unqualified success. 

The need for people like John, able to bridge the gap, between professionals like 
himself and the amateur; between institution and the public, will be ever present, 
and it is our loss that John Fuller can no longer fulfill that role. 

Roy Starkey 



The mines and minerals of Newent, Gloucestershire 

D.E. BICK 

Bick, D.E. 1986. The mines and minerals of Newent, Gloucestershire. J. RusseLL Soc., 
1, 114-118. 

ABSTRACT. The history of base metal mining in rocks ranging in age from Silurian to 
Permo-Triassic in the Newent area of Gloucestershire is examined under the heading of 
iron, gold and silver. Much of the iron mineralization is attributed to the presence 
of highly ferruginous Permo-Triassic Red Beds with hematitization of the underlying 
beds. No gold or silver has been found during the present study but galena, blende, 
pyrite and probable chalcopyrite have been found in limestones of Wenlock age in the 
area in which gold mining is said to have been conducted. The occurrence of 
millerite present in the tests of Wenlock brachiopods is also reported. 

D.E. Bick, Pound House, Newent, GLoucestepshipe GL1B lPS, U.K. 

Introduction 

The iron ores of Newent were worked 
intermittently until the latter half of 
the 19th century but little physical 
evidence of this period of activity has 
survived. In the 17th century mining 
attempts to recover gold and silver 
were also made. The location of the 
latter probably coincides with an 
occurrence of base metal sulphides in 
Wenlock Limestone near Glasshouse 
(Fig. 1). In the same geological 
formation west of Newent millerite is 
reported, although no specimens are 
known to exist. Only two references 
have come to light in archives or 
published fllaterial on the minerals of 
the district, and very little on the 
mining. 

Geology 

The district straddles a major north
south fault between the Malvern Hills 
and May Hill. To the east strata of 
New Red Sandstone (Permo-Triassic) age 
crop out, and to the west are marls and 
sandstones of the Old Red Sandstone 
(Devonian). They are separated by a 
thin sequence of Coal Measures, 
described by Murchison (1839, p.153) 
and Phillips (1848, p.l04). Dinantian 
limestones are absent. 

In the south of the area Silurian 
rocks near 11ay Hill, mainly of Ludlow 
and Wenlock age, have been described by 
Lawson (1955). The British Geological 
Survey has recently re-surveyed the 
whole district, although the results 
are not yet published. 

Iron mining 

Extensive heaps of cinders from 
mediaeval and earlier bloomeries once 
characterized the district, and 
provided material for resmelting 
between 1643 and 1750 at the Newent 
Ironworks (Bick, 1982, p.18). The 
cinders used at this charcoal blast
furnace were augmented by ores derived 
locally and from the Forest of Dean. 
It was no doubt exhaustion of the 
cinders which brought the works to an 
end. 

For generations the Foley 
ironmasters operated the furnace and 
mines, but their extensive archives at 
Hereford Record Office have thus far 
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revealed not h ing concern i ng the exact 
sources of ore, beyond entries such as 
'carrying myne (ore) from Mr. Foley's 
land at Aston' and 'mine in stock at 
the Black House'. 

According to Johnson (1953) there 
are also references to ore from Newent 
Wood, which may equate with its north
western extremity near Clifford's Mesne 
(Fig. 1), called Mine Wood on the 1841 
Tythe map. The latter also names 
fields near the village (Nat. Grid. 
ref. SO 702 237) as Mine Wood and l~ine 

Ground. Arable land (SO 706 233), near 
Woodgate (Fig. 1), is at present known 
as Mine Field, it being said locally 
that iron-ore was quarried there. 
However, except for micaceous sandstone 
exposed near the south-west corner, the 
ground is heavy marl and seemingly very 
unpromising. 

The Black House source almost 
certainly refers to fields just north 
of the farmhouse which are marked as 
Ore Piece and are close on a Foley 
estate map of 1775, deposited in 
Gloucester Record Office. Quarries 
here (SO 716 227), apparently in 
Wenlock Limestone, were filled in about 
20 years ago. Hart (1944) suggests 
that the three old quarries marked on 
the 1:10 560 Ordnance Survey map (sheet 
24NW) near Black House were gold or 
silver workings, but, as is explained 
later, only the southernmost is likely 
to have had such associations. 

In respect of the Black House 
locations the diary (deposited in 
Hereford Record Office) of a civil 
eng ineer, Stephen Ballard, is of 
particular interest. It reads: "27 
Dec. 1834. Went with Mr. Ellis and Mr. 
Lewis to see the old Iron Stone mines 
at Black House and at the are piece 
about 2'2 or 3 miles from Newent, the 
one at the are piece belonging to Mr. 
Ellis. I should think it is very rich. 
The rock in which it is crops up near 
the surface and the are was obtained by 
open work, quarry fashion, here and at 
Black House. Also saw Crokes hole at 
Cugley, a subterraneous passage cut in 
the sand rock. It is not known when 
this passage was cut nor for what 
purpose. It extends under the earth a 
great way' I think it not 
improbable that this was an entrance to 
an Iron mine, the passage is in the 
direction of the Black House, where 
iron stone was procured for the Furnace 
at Newent ..... ". 

". 
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From Ballard's remarks it appears 
that Ore Piece which he visited was 
distinct from the field of that name on 
the 1775 map. The tunnel entrance at 
Cugley (SO 719 232) is now lost to 
view, but its position largely 
precludes any connection with the Black 
House workings. Rich goethite occurs 
in the ploughing at Birches, 600m to 
the south in Ludlow strata, and this 
may be Ballard's Ore Piece, although no 
evidence of mining remains (see Figure 
1). 

In a wood east of Aston Ingham (SO 
690 235) the Wenlock Limestone is 
deeply pitted with hollows and long 
parallel trench-like excavations, now 
largely overgrown and surrounded by 
venerable yews, like Roman iron-ore 
workings in the Forest of Dean. SOl!le 
of the limestone is much hematitized, 
and this site could be 'Mr. Foley's 
land at Aston'. At all events, no 
other clues have emerged. A further 
source was apparently at Gorsley (Fig. 
1) to the north-west, where a lease of 
the 1780s refers to rights to dig 
cinders, iron-ore and clay (Gloucester 
Records Office 04212/Tl). 

It is indeed re,lIarkable how the 
iron-ore workings of the district, 
which must have yielded many thousands 
of tons in their time, have vanished 
with hardly a trace of physica 1 
testimony or tradition remaining. 

Turning now to the New Red 
Sandstone (Permo-Triassic) rocks north 
of Newent, these are heavily charged 
with iron close to their contact with 
the Coal Measures over a length of two 
kilometres, and occasionally to the 
east of this boundary. East of Ledbury 
the presence of iron-staining was 
noticed by Symonds (1872, p.418). 
Specular hematite has been found 
between Newent Colliery and Oxenhall 
Court, though not in situ. 

Plan 

HILL END GREEN 

IRON MINE 

Surveyed 22 December 1950 

~\ ?'l n ~? 
~'--.L~~ .. 

I I I I I I I ' ? 

~ __________________ ~2~5 ____________________ ~ •. Om 

Fig. 2 

FIGURE 2. Elevation and plan sections 
of Hillend Green Iron Mine. 
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The hematitized sandstone just 
above the Coal Measures was, in places, 
rich enough to be mined, and Greg & 
Lettsom (1858, p. 257) describe the 
deposit as follows: "Hematitic 
conglomerates ... occur in regular beds 
of considerable extent at Neweant in 
Gloucestershire and usually at the 
base of the New Red". 

Road widening at Castle Tump (SO 711 
293) in 1977 revealed a trial level 
driven east into a mass of purple 
sandstone. The latter is still partly 
Visible, though the operations 
destroyed the workings. A valuable 
section at the roadside showed pale red 
earthy sandstone overlying 0.3111 of very 
irony sandstone resting upon 150rnrn of 
yellow clay. This passed down into 
blue-grey mottled clay with lumps of 
coal about 0.4m thick. It seems that 
these clay bands acted as a barrier to 
the iron-Dearing solutions. The 
exposure is now obscured by a high 
retaining wall. 

In the 19th century the main scene 
of iron i<lining in the l,ewent area was 
near Hillend Green (SO 706 285) (Figure 
2) south-'"est of Castle TUinp, ,,,here a 
drift put down before 1872 declined 
steeply foe 50m or more. According to 
the Annual HOllie Offlce rHneral 
Stat ist ics (1874-76) it was ,nanaged by 
J.B. Brown & Co. At l~ast some of the 
ore went bj canal to the Cwmbran Iron 
Co. (Noted: Colliery Guardian, 11 July 
1879, pa<je 53). The canal carried 
iron-ore froin the district in 1861, if 
not before (Sick, 1979a, p.39). 

The author surveyed tile above 
workings in 1951, prior to infilling, 
the plan now being held by Gloucester 
Record Office. All the strata were 
purple-red mineralized sandstones, and 
some kidney-ore was found underground. 
Silnilar sandstones, discovered by 
hand-boring, occur just oeneath the 
grass on a west-facing hill between 
Holders Farm and Oxenhall Court (at SO 
705 274), ana it has been reported 
a~ove the Coal ~easures north of Newent 
Colliery (Sick, 1979b, p.l). Strongly 
he,na tit i zed sands tone has a Iso been 
found aelow the wa~te-tips of the 
collierj itself. 

Quite prooably these sources 
supplied the Newent furnace; the high 
silica content no doubt proved a 
serious drawbaCk at all tili'''s, 

Gold and Silver Mining 

record of iron :lIining is 
tenuous, that of gold and silver is 
If the 

more so; nevertheless the evidence 
points to serious attempts at 
exploiting one, if not both, of these 
precious metals. 

A long-standing tradition that gold 
was worked in the parish of Taynton, 
south of Newent, is confirmed by 
Calvert (1853, p.99), who states: 
'About 1680 a gold mine was discovered 
at Little Taynton in Gloucestershire. 
The society of Mines Royal seized it 
and granted leases to refiners who 
extracted gold, but they did not go on, 
as the gold somet imes would not repay 
the charge of separation though often .. 



.. 

it did.' Somewhat less than a century 
later the historian Rudder (1779) made 
local enquiries but without result. 

Rocks Wood (see inset to Figure 1) 
is a likely location for these 
operations, which perhaps worked 
alluvial deposits. This wood occupies 
a narrow and deep valley worn down by 
the Glasshouse Brook which divides the 
parishes of Newent and Taynton. An 
ancient leat or watercourse contours 
the southern slopes and may have had 
associations with the operations. 
These stream gravels contain grains of 
magnetite, although no analyses have 
been made for gold, which certainly 
occurs in conglomerates a few miles to 
the south, in the Forest of Dean (Hart, 
1944, p.lO!). 

Just above Rocks Wood the 
Glasshouse Brook cuts through strata of 
wenlock age and is joined by another 
stream. The ground between the two is 
waste land, on the edge of Taynton 
Parish, and much overgrown, and by 
local repute was once the site of a 
lead mine. The excavations form a long 
hollow in limestone which crops out in 
the Glasshouse Brook, forming a 
waterfall. From here to the 
intersections of the streams, where 
there is evidence of a shaft, 
mudstones, knobbly limestones and 
clays, lying nearly horizontal, are 
exposed in the steep bank. There are 
similar outcrops just below the 
confluence, and on the side of a cart
track a few metres to the north. 

In these exposures galena and 
blende occur in small amounts. These 
minerals are also found in pebbles and 
flaggy stones in the stream beds, along 
with pyrite and also probably 
chalcopyrite. These two latter 
minerals have not been located 
in situ but they very probably inspired 
the exploration for gold. Furthermore, 
the galena probably gave rise to trials 
about the same period (described 
below). This was a time of high silver 
prices when galena, being generally 
argentiferous, was regarded more as an 
ore of silver than of lead. 

Rees (1968, p.470) stated that in 
1676 John Claypole sought lease to 
develop rich silver mines on two sites 
at Taynton Magna, discovered by Abraham 
Shipton in 1673 when seeking coal. 
(The distinction between Taynton, 
Taynton Magna and Little Taynton is not 
apparent) . Shipton appealed to the 
King but in 1677 all interests were 
assigned to Sir George Walker. Within 
two years he surrendered the lease, 
which passed to others. However, in 
1685 Shipton was still trying to 
acquire the site and there is little 
doubt that active work was done. It 
seems very plausible to suppose this 
abandoned spot, with its overgrown 
quarry and trial shaft, is a memorial 
to these endeavours. 

Mineralogy 

Mineralized ferruginous sandstone (New 
Red Sandstone) 

This purple sandstone is 
crushed and stains the hands 

readily 
a vivid 
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purple red. A large sample from near 
Oxenhall Court (SO 705 274) (see Figure 
1) has a specific gravity of 2.8. 
There is little dou~~ that where cracks 
and fissures occurred much richer 
mineralization resulted, the deposit 
taking the nature of a mineral lode, as 
for example at Walden Court (Fig. 1). 

Kidney Iron-ore (Hematite) 

Small amounts of this type of ore were 
observed by the author in situin the 
Hi11end Green level (SO 706 285) (Fig. 
2) in 1950. No specimens are now known 
to exist. 

Goethite 

Near Holders Farm (Fig. 1) and in 
Permo-Triassic beds, 500m east of the 
outcrop of the Coal Measures, fine 
specimens of coarsely banded and 
radiate yellow and brown goethite may 
be picked up in recently ploughed 
fields (SO 710 275). The old Hereford
Gloucester Canal passes through the 
area and iron-ore from the Hillend 
drift was probably loaded on its 
western bank. However, the mineral is 
quite unlike anything seen at that 
mine, and furthermore occurs also on 
the eastern side of the canal. 
Therefore an outcrop may be suspected. 

The New Red Sandstone extends for 
four kilometres eastwards and at Walden 
Court (Fig. 1), north of Newent (SO 730 
289) massive goethite is associated 
with blocks of roughly quarried 
sandstone used as capping to a garden 
wall. These specimens are quite 
different in texture from the specimens 
described above, being dark iron-grey 
with little or no crystal structure, 
and containing fine veinlets of 
calcite. The origin of this material 
must -be local since rough building 
stone was never carried far. 

The third location is at Birches 
(SO 717 219) 0.5km south of Blackhouse. 
In appearance it is similar to lialden 
Court material, iron-grey in colour but 
with more crystalline structure. It 
occurs in ploughed ground in blocks up 
to 2kg in weight. One of three large 
blocks recovered exhibits small 
attached masses of grey (?)Ludlow 
sandstone, as if the latter were 
forming the walls of a mineral lode. 
Identification by the British Museum 
(Nat. Hist.) records that the mineral 
is goethite/limonite with some 
hematite. The density is 3.8 and would 
be higher but for a number of small 
voids. Other pieces of sandstone found 
in the ploughing exhibit a thin crust 
of goethite/limonite. 

Galena, Blende, Pyrite and 
(?)Chalcopyrite 

The author discovered galena, blende, 
pyrite and probable chalcopyrite in 
1956 when searching for the supposed 
gold mine. Occurring sparsely and 
closely associated they may 
conveniently be described together. 
Galena is the most common, followed in 
order of abundance by blende and pyrite 
and the probable chalcopyrite . 



The minerals may in part be 
contemporary with the Wenlock strata 
but occur generally in thin cracks or 
fissures, apparently as a result of 
secondary mineral i za t ion. There is 
usually an accompaniment of rather 
coarse calcite crystals, which are 
white or pale brown in colour. Galena 
often appears in a rather crumbly 
matrix, and of an ochry colour and 
consistency, similar to gossan. 

The average size of the mineral 
grains hardly exceeds 1.5mm, blende 
being the largest, up to 3mm across. 

It appears that the Wenlock 
mudstones or shales, which are much 
calcified and in places highly 
fossiliferous, are the main host. It 
has not been established whether 
similar rocks in the 11ay Hill-Newent 
area are also mineralized; certainly 
no evidence has been found to date. 
Millerite is said to occur at Gorseley 
in Wenlock limestone. Symonds (1872, 
p.207) stated that: "A thin impure 
limestone, worked at Gorseley Common, 
north of l1ay Hill, is the 
representative of the Aymestry beds, 
and affords specimens of 
pentamepuB gaZeatuB The workmen call 
these fossils gold nuts, as in some 
instances this shell, when broken, 
contained in the septa the needle-like 
spiculae of sulphuret of nickel". 

Unfortunately no salllpies from this 
occurrence are known to exist. Lawson 
(1954) makes no mention of either 
PentamepUB or millerite in his 
description of the area. 

Two limestone quarries at Gorsley: 
Greens Quarry (SO 677259) and Linton 
Parish Quarry (SO 677255), are still 
accessible. The latter is scheduled by 
the NCC as an area of Special 
Scientific Interest, so the occurrence 
may be yet be confirmed. 

In conclusion, it is worth 
remarking that none of the ininerals 
described in this account are commonly 
associated with the rocks in which they 
are found. Metallic sulphides are, 
however, recorded by Murchison (1839) 
in wenlock Limestone. 
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cyanotrichite from Cornwall 

R.E. STARKEY 

starkey, R.E. 1986. Cyanotrichite from Cornwall. J. RusseLL Soa., 1, 119-120. 

ABSTRACT. A new occurrence of cyanotrichite from Cornwall is reported; it has been 
found in situ in a tin-rich stockwork in Lanivet, Cornwall, associated with 
brochantite, chalcophyllite and scorodite. Its identification has been confirmed by 
x-ray powder diffraction methods. 

R.E. Starkey, 29 Painswiak CLose, Redditch, Worcestershire B98 7XU, U.K. 

Introduction 

Cyanotrichite, cU4A12 (S04) (OH)12 . 2H2 0 , 
was first collected by the author in 
April, 1982 from the Mulberry Openwork, 
Lanivet, Cornwall (National Grid Ref. 
SX 019658). It occurs as bright blue 
acicular crystals associated with 
chalcophyllite in a small vein in the 
floor of the working, close to its 
northern end. samples of this material 
were submitted to the Department of 
Mineralogy, British Museum (Natural 
History) and subsequently confirmed to 
be cyanotrichite by x-ray powder 
diffraction. It is believed that this 
is only the second occurrence of the 
species in Cornwall, the other being at 
Wheal Gorland, st. Day (Kingsbury, 
1954). 

Geology 

Mulberry Openwork has been worked for 
tin ore intermittently from early times 
up to the beginning of the 20th Century 
(Dines, 1956). The ore occurs in a 
stockwork, wi th numerous quartz 
veinlets traversing the killas country 
rock in a general NNE-SSW direction. 
The deposit has been worked in a quarry 
270m long, 36 to 45m wide and up to 36m 
deep. The fissure veins carry coarsely 
crystallised cassiterite and 
occasionally traces of arsenopyrite, 
chalcopyrite and wolframite (Le Neve 
Foster, 1949). 

Mineralogy 

In the Mulberry Openwork cyanotrichite 
occurs as bright sky-blue radiating 
clusters of acicular crystals on 
iron-stained quartz, associated with 
brochantite and chalcophyllite. 
Individual crystal clusters attain a 
maximum diameter of 0.5mm. The 
crystals have developed within small 
cavities in the vein and not in cracks 
or micro-fissures in the vein quartz. 

Chalcophyllite has also developed 
in cavities in an altered 
stannite-chalcopyrite matrix as 
transparent green hexagonal crystals up 
to Imm across, infrequently associated 
with both cyanotrichite and 
chalcopyr ite. 

Pale green botryoidal crusts of 
highly lustrous scorodi te crystals, 
often associated with colourless 
acicular tourmaline crystals, are 
commonly present. In addition, coarse 
olive-green bipyramidal crystals of 
scorodite occur which may attain a 
width of 1.5mm and sometimes show 
partial replacement by covelline . 
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Primary minerals present include 
arsenopyrite as irridescent crystals 
(up to 5mm) in quartz and transparent 
bright straw-yellow to dark clove-brown 
cassiter ite crystals, typically l-2mm 
in length and rarely 5-6mm. stannite 
and chalcopyrite occur in intimate 
association, but have been extensively 
altered to sooty blue-black covelline. 

Paragenesis 

The primary ore minerals, cassiterite, 
chalcopyrite, wolframite and stannite, 
are considered to be of early, high 
temperature origin. Scorodite has 
formed as a result of alteration of 
primary arsenopyrite, early in the 
oxidation sequence and, apparently, 
near the water table at the base of the 
oxide zone at that time. Evidence for 
this fact is "that it is observed to be 
replaced in part by covelline; in this 
environment, CuS is indicative of 
secondary enrichment near the water 
table. Thus the latter chalcophyllite 
plus brochantite assemblage has been 
superimposed on the earlier mineral as 
a result of later, more oxidising 
conditions. Aluminium for the former 
species is no doubt derived from the 
wall rock. For given copper ion 
concentrations, the pH of the solutions 
which gave rise to the sulphates did 
not reach very low (acid) values; no 
antlerite or chalcanthite is present. 

Discussion 

Cyanotrichite has formed as a late 
stage supergene alteration product, 
resulting from oxidation of primary 
sulphides under conditions of moderate 
to low pH. Conditions for formation of 
cyanotrichite however were only 
achieved in local environments within 
the vein, and distribution of the 
species is very limited both in bulk 
and extent. Micro-crystallised crusts 
of cyanotrichite would be easily 
overlooked amongst secondary 
assemblages, and it is likely that 
diligent searching will turn up other 
localities with similar parageneses. 
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An occurrence of carbonate-cyanotrichite from Devon 

R.E. Starkey 

starkey, R.E. 1986. An occurrence of carbonate-cyanotrichite from Devon. J. RusseLL 
Soc., 1, 121-122. 

ABSTRACT. Carbonate-cyanotrichite has been identified by X-ray diffraction methods 
on material collected in situ in New East Wheal Russell, Tavistock, Devon. Its 
common associates are chalcoalumite and childrenite. 

R.E. Starkey, 29 Painswick Close, Redditch, Worcestershire E98 ?XU, U.K . 

Introduction 

Carbonate-cyanotrichite, CU4A12(C03' 
S04)(OH)12.2H20, has been found in situ 
underground from a small stope in New 
East Wheal Russell, Tavistock, Devon 
(Nat. Grid Ref. SX 465714). The 
mineral occurs as bright blue acicular 
crystals forming crusts with other 
supergene minerals, in a grey killas -
quartz matrix. carbonate-cyanotrichite 
was first described by Ankinovich et 
a l. (1963) from north-western Kara-Tau, 
Kazakhstan, U.S.S.R. This new 
occurrence is believed to represent the 
first recorded British occurrence. 

Geology 

The lode at New East Wheal Russell 
trends approximately east-west, dips 
steeply south and varies from 0.15 to 
0.6m in width. In places the hanging 
wall consists of gossanous cellular 
quartz; elsewhere it is an unaltered 
schistose rock typical of the killas. 
The lode traverses killas country rock 
with numerous elvan dykes. New East 
Wheal Russell was worked for copper and 
appears to have been closed before 1870 
(Dines, 1956). 

Mineralogy 

The primary chalcopyrite-pyrite 
mineralisation is associated with later 
chalcocite and shows alteration to an 
interesting suite of secondary copper 
minerals. These encrust earlier 
crystals of childrenite. 

The carbonate-cyanotrichite, CU4A12 
(C03,S04)(OH)12.2H20, occurs as 
discrete balls of matted acicular 
crystals growing directly on native 
copper and as coatings on cuprite and 
childrenite. In some cases there is a 
gradation from pale bluish-white 
chalcoalumite into bright blue 
carbonate-cyanotrichi te. Both of the 
latter species have been confirmed by 
X-ray powder diffraction at the 
Department of Mineralogy, British 
Museum (Natural History), but no 
attempt has been made to isolate or 
identify any mixtures or intermediate 
phases within the colour spectrum. 

Chalcopyrite is present in various 
stages of alteration, frequently 
completely replaced by sooty-grey 
metallic chalcocite, and often oxidised 
to native copper and cuprite. Well 
crystallised native copper shows hackly 
developments of crystals up to 
1.5-2.0mm across and these occasionally 
carry a delicate overgrowth of green 
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acicular malachite crystals. 
Associated with the native copper, 
bladed crystals of a translucent deep
blue colour have been noted which may 
be a langi te group mineral, but this 
species has not yet been positively 
identified. 

Chalcoal umi te (Larsen & Vassar, 
1925; Williams & Khin, 1971) has also 
formed as a pale blue-grey alteration 
on strands and crystals of native 
copper and on one specimen completely 
replaces native copper filaments over a 
length of 50mm. Under high 
magnification the chalcoalumite is seen 
to consist of radiating acicular 
crystals formed into botryoidal crusts 
and overgrowths. Chalcoal umi te also 
overgrows rock and matrix. Elongated 
prismatic bright green transparent 
crystals of brochantite occur scattered 
over the surface of the above mentioned 
species and this species apparently 
represents the final phase. Early 
childrenite crystals exhibit a variety 
of habits, but the most typical is an 
elongated prism, pale yellow to 
colourless, often growing perpendicular 
to the matrix. It is present both on 
the fracture surface of the wall rock 
and in cavities in the cellular quartz 
vein matter (Braithwaite & Cooper, 
1982) . 

paragenesis 

A clear paragenetic sequence can 
readily be established from examination 
of vein material in hand specimen. 
Original copper and iron sulphides, 
chalcopyrite and pyrite have undergone 
alteration to produce firstly 
chalcocite, and this has later altered 
to cuprite and native copper. 
Childrenite, which is intimately 
associated in the matrix, clearly 
predates the supergene copper 
assemblage. Cuprite and native copper 
have undergone subsequent oxidation and 
alteration to give, in one association 
malachite and possibly a langite group 
mineral, and in the more severe zones 
of alteration a complex sequence of 
secondary products. An unidentified 
powdery yellow material, possibly 
jarosite, is followed by pale blue-grey 
crystal crusts of chalcoalumite, which 
grade into bright blue aggregates of 
microcrystallised carbonate
cyanotrichite, and lastly bright green 
crystals of brochantite. 

The assemblage from New East Wheal 
Russell is dissimilar to that described 
by Ankinovich et aL (1963) from 
northwestern Kara-Tau in U.S.S.R. 
Here, carbonate-cyanotrichite is 



developed in the crust of weathering of 
Middle Cambrian shales on cleavage 
surfaces and in cavities, and is formed 
later than alunite, jarosite, 
brochantite and phosphates of iron and 
aluminium. Azurite, malachite and 
spangolite are observed as still later 
phases. At New East Wheal Russell the 
sequence appears to be somewhat 
different in that brochantite is the 
last formed s?ecies. This is no doubt 
due to different local conditions as 
alteration proceeded. 

Discussion 

The discovery of carbonate
cyanotrichite at New East Wheal Russell 
can be compared with the occurrence of 
cyanotrichite at t-lulberry Openwork, 
Lanivet, Cornwall (Starkey, this 
volume). 

At both localities the minerals 
have formed as late stage supergene 
alteration products, resulting froin 
oxidation of primary sulphides, 
probably under conditions of low to 
moderate pH. rhe minerals are 
essentially basic copper aluminium 
sulphates, and are accompanied by other 
sulphate minerals. The partial 
substitution of carbonate for sulphate 
at New East Wheal Russell cannot be 
easily explained, but the ussociation 
of maluchite with native copper 
suggests that ground water currying 
dissolved CO? may b2 the source of this 
ion. SuiEable conditions for the 
formation of carbonate-cyanotrichite 
within the vein have developed only in 
limited areas. 

Both cyanotrichite and the 
chalcoalumite / carbonate-cyanotrichite 
association could be easily overlooked 
amongst other secondary assemblages, 
and it is likely that their 
distribution is more widespread than 
currently reported. 
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Devilline and other minerals from Wheal Friendship, Mary Tavy, Devon, U.K. 

M.F. BROOKE 

Brooke, M.F. 1986. Devilline and other minerals from Wheal Friendship, Mary Tavy, 
Devon, U.K. J. Russert Soo., 1, 123-124 . 

ABSTRACT. The occurrence of devilline has been confirmed at Wheal Friendship, Mary 
Tavy, Devon, where well developed microcrystals have been found. In some specimens 
it occurs as pseudomorphs after calcite and is associated with several other sulphate 
minerals. The assemblage reflects a strongly oxidising environment probably as a 
result of dump alteration. 

M.F. Brooke, 138 Lower BLandford Road, Broadstone, Dorset EH18 8NZ, U.K. 

Introduction 

Wheal Friendship is situated within the 
village of Mary Tavy (SX 508794) on the 
western edge of Dartmoor. Although the 
mine was operating as early as 1714 
(Harris, 1968, p.58) its real 
importance followed developments in the 
early nineteenth century when copper 
production came to dominate. Between 
1800 and 1885 145,803 tons of copper 
ore was raised (Collins, 1912, p.485). 
In later years arsenic and tin became 
significant products as operations 
extended to greater depths. The dumps 
were reworked for tin, arsenic and 
tungsten prior to closure of the mine 
in 1925, but today they are overgrown. 
Material still present forms mounds of 
highly weathered calcareous shale and 
slate, along with lumps of dolerite and 
gangue minerals. 

Specimens collected from a number 
of locations within the area to the 
west of the road seem to represent a 
fairly comprehensive selection from the 
primary and secondary mineral suites 
associated with the main ores. Several 
specimens reveal good quality 
microcrystals of a wide range of 
sulphates. 

Mineral Descriptions 

1. primary Ore Minerals 

Primary ore minerals consist of pyrite, 
chalcopyri te, galena and arsenopyrite 
occurring in disseminated grains, 
massive veins and well formed but small 
crystal groups. There are no 
exceptional or unusual forms present 
and accordingly individual descriptions 
of these common minerals are not 
supplied here. 

2. Secondary Sulphate Minerals 

Devill~n7 cacu4(S04)2(OH)6.3H20 
MonocllnlC 

This rare secondary copper mineral 
occurs as a thin coating filling 
hairline cracks in quartz, as 
well-formed crystals in small vughs, 
and as replacements of calcite. 
Individual crystals are striated, 
lath-like and flattened on [001], with 
a pseudo-orthorhombic appearance, and 
may attain 2mm in length but are 
generally smaller. They are 
transparent, except where recent 
al tera t ion has produced an opaque 
coating. Small sprays of up to 60 
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individual crystals and 
interlocking platelets 
observed. 

crusts of 
have been 

In addition, devilline 
pseudo-morphous after calcite has 
developed from the extension of the 
crystalline crusts around flattened 
rhombohedra. These crusts are up to 4mm 
in size. Subsequent dissolution of the 
calcite has left hollow shells of 
devilline. 

Identification: X-ray diffraction 

This species occurs as thin blue-green 
crusts and as deep blue crystalline 
aggregates in Which cleavage surfaces 
are clearly visible. While the crusts 
are dull and opaque, the crystalline 
material has a pearly lustre and is 
translucent. 

Identification: X-ray diffraction 

Serpierite (Cu,zn,Ca)5(S04)2(OH)6.3H20 
Orthorhombic 

A single specimen shows small irreg~lar 
sprays of acicular crystals up to 2mm 
in length which are pale blue in colour 
and display a satin-like lustre. They 
are closely associated with devilline 
and are thought to be serpierite, 
although this visual identification has 
yet to be confirmed. 

Identification: visual 

Brochantite Monoclinic 

Brochantite has been found as vivid to 
dark green crystalline and botryoidal 
crusts in association with chalcopyrite 
and devilline. 

Identification: wet chemistry 

Monoclinic 

This mineral has been found as 
microscopic specks in granular quartz 
and in close proximity to small 
anhedral grains of galena. It also 
occurs as crystalline coatings of a 
royal blue colour on partially altered 
galena crystals. It has a vitreous 
lustre especially on visible crystal 
faces. 

Identification: wet chemistry 



Anglesite PbS0 4 Orthorhombic 

This sulphate occurs on numerous galena 
specimens as colourless crystalline 
coatings associated with cerussite. 
Crystals seldom exceed 2mm in length 
but they display a typical orthorhombic 
form. They fluoresce yellow under 
short wave ultraviolet light. 

Identification: wet chemistry 

Gypsum Monoclinic 

This mineral is found as colourless 
monoclinic crystals up to Smm on shale 
and quartz, where it is closely 
associated with devilline. Parallel 
twinning is fairly common. 

Identification: visual 

Jarosite Trigonal 

Pale yellow powdery coatings have been 
found on quartz. These are thought to 
be jarosite but this is not yet 
confirmed. 

Identification: visual 

3. Other Secondary Minerals 

Malachite CU 2C03 (OH)2 Monoclinic 

Malachite is fairly widespread although 
it is more common on calcite and 
calcium-enriched shale than on quartz. 
It is found as bright green spherules 
up to Imm diameter. 

Identification: wet chemistry 

Cerussite Orthorhombic 

This occurs in close association with 
galena and anglesite as colourless 
microcrystals and crusts. 

Identification: wet chemistry 

Unidentified Copper Mineral 

This occurs in close association with 
the other copper minerals described 
above, and ranges in colour from pale 
blue to almost colourless. It is found 
as thin crusts and small (0. Smm) 
equidimensional subhedral grains which 
are transluscent and very glassy in 
appearance. Fracture appears conchoidal 
and hardness is about 2.5 to 3. 

Formation of devilline 

It is most likely that this occurrence 
of devilline has resulted from the 
seepage of water through dump material, 
allowing a build up of high 
concentrations of dissolved ions. The 
calcium required for the formation of 
devilline is present in both calcite 
and the calcareous shales. Its 
reaction with sulphuric acid, released 
by the oxidation of pyrite, could 
easily have given rise to the gypsum 
which is closely associated with 
devilline and is necessary for the 
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formation of the latter material. The 
rhombohedral pseudomorphs of devilline 
after calcite are likely to owe their 
origin to the different solubilities of 
the two minerals at low pH. Devilline 
is less soluble in dilute sulphuric 
acid than calcite and so once a partial 
crust has formed around the calcite 
removal of the latter can continue 
resulting in the observed pseudomorphs. 
Specimens have been found which 
illustrate all phases of development of 
these pseudomorphs through to 
completely hollow shells of devilline 
enclosing former calcite crystals. 
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A new British locality for beudantite: Clevedon, Avon 

R.E. STARKEY 

Starkey, R.E. 1986. A new British locality for beudantite: Clevedon, Avon. 
J. Russell Soc., 1, 125-126 . 

ABSTRACT. A new British locality for beudantite (of Levy) (PbFe3(As04)(S04)(OH)6) is 
recorded. It occurs intimately associated with oxidized tennantite-tetrahedrite and 
galena at Clevedon, Avon. A possible paragenesis is presented, and comparison made 
with other known occurrences. 

R.E. StarKey, 29 Painswick CLose, Redditch, Worcestershire B98 ?XU, U.K. 

Introduction 

The first British occurrence of 
beudantite was recorded from penberthy 
Croft Mine, St. Hilary, Cornwall 
(Kingsbury, 1954), and was later 
reported from a number of localities in 
Cornwall and the Lake District 
(Kingsbury & Hartley, 1957, 1960). 
Subsequently Livingstone and Cogger 
(1966) described an occurrence at 
Sandford Hill, where beudantite occurs 
as powdery aggregates and very small 
crystals associated with limonite and 
other minerals. 

At C1evedon, a mineralised fault 
adjacent to the pier contains a baryte
sulphide assemblage which contains a 
wide variety of secondary minerals, 
including phosgenite (Starkey, 1984). 
Beudantite occurs within cavities in 
boulders derived from the vein and 
appears to have formed from primary 
tennantite-tetrahedrite group minerals. 

Geology 

The coast at Clevedon exposes a section 
through the Portishead Beds of Devonian 
age and the Carboniferous Lower 
Limestone Shale Group, overlain 
unconformably by Triassic Dolomitic 
Conglomerate. The Dolomitic 
Conglomerate is faulted to the west of 
the Pier Hotel, and the fault plane is 
marked by a prominent cliff feature. 
This face exhibits traces of baryte 
mineralization with minor amounts of 
galena and secondary copper and lead 
minerals. Similar material is exposed 
in the bank outside the public 
conveniences opposite the hotel. On 
the beach below the Pier Hotel, west of 
the Pier (ST 4015 7185) are many large 
boulders of prominently banded baryte 
and dolomitic conglomerate up to 1m 
across, derived from the mineralized 
fault. In the mud on the beach, and 
around the larger boulders, small 
pebbles of barytes up to 100mm across 
occur, and generally show a higher 
degree of secondary alteration than do 
the larger boulders. 

A preliminary account of the 
secondary mineral assemblage has been 
published elsewhere (Starkey, 1984). 

Mineralogy 

The vein 
pale cream 
pronounced 
textures. 

infilling is predominantly 
to pink baryte which shows 
banding and a variety of 
Cavities may contain many 
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small euhedra1 crystals of typical 
'cockscomb' habit. 

A distinct paragenetic sequence of 
ore minerals has been established by 
reflected light studies of polished 
sections of vein material. This shows 
bands of chalcopyrite grains intergrown 
with tennantite and sphalerite followed 
by younger galena, the most abundant 
sulphide and present as euhedral 
crystal sections and irregular masses 
up to 60mm across. The galena carries 
trace amounts of tetrahedrite as 
inclusions along its grain boundaries, 
and is surrounded sequentially by 
partial or complete rims of pyrite and 
marcasite, major amounts of 
chalcopyrite, tennantite, minor 
enargite and inclusion-free dark 
coloured b1ende (Ixer, 1985). This 
primary assemblage shows extensive 
al tera t ion, and amongst the secondary 
sulphides, idaite, blaubleibender 
covelline, covelline, botryoidal galena 
and brown colloform pyrite are commonly 
seen. Covelline and colloform pyrite 
are readily visible in hand specimen. 
Baryte is ubiquitous throughout. 

Cavities in the baryte commonly 
show earthy to powdery coatings, 
varying in colour from canary-yellow to 
dark golden brown. In some instanc;es 
this material is seen to be distinctly 
crystallized but crystal morphology 
cannot be resolved at x56 
magnification. 

Both the yellow coating and the 
brown crystals are intimately 
associated with heavily oxidized 
galena, and rare phosgenite. Sometimes 
the yellow material exhibits a cellular 
replacement of earlier galena, along 
cleavages and fractures. 

Both the powdery yellow material 
and discrete crystals of darker brown 
colouration have been shown by X-ray 
powder diffraction at the British 
Museum (Natural History) to be 
beudanti te (PbFe] (AS04) (S04) (OH)6 ) . 
Subsequently morphological studies 
using a Jeol Scanning Electron 
Microscope operating 10-15Kv have shown 
the crystallized crusts to exhibit 
typical beudantite crystal habit. The 
development of an acute rhombohedral 
habit, probably [4041,1 and '\ pseudo
cubic rhombohedral habit flOll} appear 
to be most common (Plate 1). 

Individual crystals, Which do not 
exceed 70 microns in length, sometimes 
show distinct stepped faces and several 
modifications of the basic forms have 
been noted . 



The bulk of beudantite deposition 
occurs in cavities (maximum diameter 
7mm) in the baryte gangue, but 
elsewhere in the vein matter it is 
sporadic. 

In addition to beudantite, 
anglesite and brochantite also occur 
amongst the secondary assemblage. 
Clearly conditions favoured the 
development of sulphate minerals as 
late-stage products in the vein 
material. 

paragenesis 

The presence of beudantite is most 
readily explained by the direct 
alteration of primary arsenic-bearing 
sulphides. Examination of polished 
sections and hand specimen material 
shows a clear relationship between 
surface alteration of the pyrite/ 
marcas i te-tennant i te rim present on 
galena grains, and the distribution of 
powdery-yellow beudantite. 

The more compact crystallized 
crusts and euhedral crystals deposited 
on baryte appear to represent a later 
stage development, perhaps related to 
the remobilization of early formed 
beudantite. It tends to be developed in 
cavities free of covelline and altered 
galena. 

Discussion 

Livingstone and Cogger (1966) proposed 
percolation of arsenic and the 
underlying limestones as a possible 
source of beudantite at Sandford Hill, 
Somerset. Kingsbury and Hartley (1960) 
reported beudantite in a variety of 
different paragenetic sequences 
including formation directly from 
galena. In many of the examples cited 
there is clear availability of arsenic 
from associated minerals. 

The discovery of primary arsenic as 
tennantite in and around galena and 
other sulphide phases at Clevedon may 
explain the apparently widespread 
occurrence of beudantite in small 
quantities in British lead veins where 
there is no immediately obvious source 
of arsenic. At Clevedon, beudantite is 
locally common and has developed as a 
result of reaction within the vein 
assemblage, where tennantite has 
undergone alteration in association 
with oxidizing pyrite/marcasite and 
galena. 

Whilst beudantite does occur with 
phosgeni te, it would appear that 
slightly different conditions of eH and 
pH apply for the development of the two 
minerals since beudantite is not seen 
to occur with covelline, the most 
characteristic associate of phosgenite 
at Clevedon. However, the two species 
seem to have formed co-genetically ~ith 
beudantite being overgrown by, and 
included in phosgenite on some 
spec imens, and beudant i te overgrowing 
phosgenite on others. 
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(a) Beudantite (2) on baryt e (3) 
wit h a ssociat e d phos geni t e (1) . 
x90. Pi e ld of view 1.00mm x 0 . 90mm. 

(c) Highly mod ifi ed interpenetran~ 

cry s t al s of be udantite on 
bary t e. x500. Pield of view 
O.lSmm x O.17 mm . 

Plate 1 

(b) Euhedral single and inter
penetrant twin crystals of 
btudantite on baryte. x500. 
Pield of view O. lS x O.17m~ . 

(d) Si mple rhombohedral cry s tals 
of beudantite on elongated 
1a ~hs of baryte. x1500. 
Piela of view 0.06mm xO.05mm. 



(al A singl e bipyra mida l cryst al of 
c yrilovite. par t ly enclosed by 
chalcosioeri t e . 

(c) Sheaf - like groups of c ~ alcosiderite 

crystals. 

Plate 1 

(b l Mul t ipl e bipyra midal c rys tal s of 
cyrilovi t e associat e d with s he af-like 
groups of prismatic cry s tal s of 
chalcosiderite . 

(d) Gro ups of cha lcosiderite crystals 
wiLh sca:tered crystals of cyrilovite . 
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The first British occurrence of cyrilovite and a second British locality for 
chalcosiderite 

F. INCE 

Ince, F. 1986. The first British occurrence of cyrilovite and a second British 
locality for chalcosiderite. J. RusseLL Soc., 1, 127-128. 

ABSTRACT. Cyrilovite has been found in the British Isles for the first time 
associated with chalcosiderite in an area of secondary copper mineralisation at 
Gunheath China Clay pit in the St. Austell granite area of Cornwall . 

F. Ince, 78 LeconfieLd Road, Loughborough, Leicestershire LEII 3SP, U.K. 

Introduction 

Cyrilovite, NaFe3(P04)2(OH)4.2H20, has 
been found in the "Turquoise Vein" area 
of Gunheath China Clay Pit, Carthew, 
St. Austell, Cornwall (National Grid 
Reference SX 003567). This 
occurrence is the first so far reported 
from the British Isles, although the 
mineral has been recorded from a number 
of localities worldwide. Cyrilovite 
was first reported from a pegmatite 
locality at Cyrilov, Velke Mezirici, 
West Moravia, Czechoslovakia (Novotny & 
Stanek, 1953) and independently from 
the Sapucaia pegmatite mine, Minas 
Gerais, Brazil (Lindberg & Pecora, 
1954). The Brazilian material was 
originally given the name avelinoite; 
however it was subsequently shown to be 
identical with cyrilovite (Strunz, 
1956; Lindberg, 1957), the latter name 
taking priority. Cyrilovite has also 
been recorded from Madagascar (Behier, 
1960), Russia (Kasymov, 1966), Portugal 
(Corria Neves, 1966; Bertelli et al. 
1982), Rwanda (Van wambeke, 1969), 
South West Africa (Keller, 1974), West 
Germany (Strunz et al., 1976), South 
Australia (Segnit & watts, 1981) and a 
further locality from Brazil 
(Cassedanne & Cassedanne, 1981). 

The occurrence of chalcosiderite, 
CuFe6(P04)4(OH)8.4H20, at Gunheath 
constitutes the second report of this 
mineral from the British Isles. 
Chalcosiderite is well known from West 
Wheal Phoenix, Linkinhorne, Cornwall 
(Maskelyne, 1875), as well as from the 
U.S.A. and two localities in East 
Germany (Palache et al. 1951,947) and 
Zambia (Vrana, 197~ 

Geology 

The St. Austell granite is one of a 
number of igneous outcrops that are 
parts of a batholith that underlies 
Devon and Cornwall (Edmonds ~. 
1975,43). Most of these granite 
outcrops have undergone hydrothermal 
alteration and mineralisation but in 
the case of the St. Austell granite 
there has been extensive kaolinisation 
of the granite that has led to the 
intensive extraction of the china clay 
for industrial purposes. At Gunheath, 
apart from the hydrothermal 
kaolinisation, some secondary copper 
mineralisation has taken place and this 
has given rise to a prominent turquoise 
vein in the upper levels of the eastern 
side of the pit. This area is 
associated with a variety of minerals 
such as turquoise, libethenite and 
torbernite as well as cassiterite, 
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wolframite and varlamoffite (Russell 
Society Newsletter, 1985). 

Specimen Acquisition 

The cyrilovite and chalcosiderite, 
together with the other minerals 
mentioned above, were collected in May 
1985 during a Russell Society field 
trip to Cornwall. The cyrilovite and 
chalcosiderite occurred both on the 
faces of small fractures in the altered 
granite and on a layer of milky quartz, 
associated with a small quartz-hematite 
vein 5-10 metres from the main 
turquoise vein, and also on loose 
fragments of altered granite in the 
turquoise vein area. This is a part of 
the pit currently being worked for 
china clay. The majority of the 
turquoise vein has now been removed and 
the workings have broken into the 
adjacent Hensbarrow Pit (N. Hubbard, 
personal communication, October 1985). 

Mineralogy 

Cyrilovite, NaFe3(P04)2(OH)4.2H20, 
obeys tetragonal symmetry (Novotny & 
Stanek, 1953; Lindberg & Pecora, 1954) 
and occurs at Gunheath as small 
(0.2-0.7mm) yellow euhedral bipyramidal 
crystals with a vitreous lustre (Plates 
l(a) and (b» on quartz or intergrown 
with chalcosiderite, on a groundmass of 
kaolinised sericitised granite (C.J. 
Stanley, personal communication). 

Chalcosiderite (CuFe6(P04)4(OH)8 
.4H20) obeys triclinic symmetry 
(Palache et al. 1951) and occurs at 
Gunheath as small (0.5-1.5mm) green 
globular aggregates of short prismatic 
crystals (Plate l(c) and (d». 

Discussion 

The cyrilovite crystals from Gunheath 
are well-formed bipyramidal crystals 
and its form is quite distinct both 
from that described for the 
Czechoslovakian and Brazilian material 
and from the specimens in the 
collection of the British Museum 
(Natural History): BM 1976,65 - from 
Western Australia; BM 1980,236; 
BM 1980,237 from South Australia. 
The Czechoslovakian and Brazilian 
cyrilovite occurs as yellow to brown 
tabular crystals exhibiting a marked 
development of basal pinacoids in 
addition to the crystal faces related 
to the tetragonal symmetry (Novotny & 
Stanek, 1953; Lindberg, 1957). The 
Australian material occurs as 



greenish-yellow to brownish-green 
crystalline crusts, but these do not 
display well-formed crystals (C.J. 
Stanley, personal communication). 
However in a brief description of the 
minerals from the Iron Monarch Quarry, 
Iron Knob, South Australia mention is 
made of "clear apatite crystals on and 
enclosing yellow cyrilovite crystals" 
by Henderson (1981, p.l05), but no 
detail of the crystal form is given. 

The chalcosiderite appears to be 
quite similar in form to that from West 
Wheal Phoenix (Braithwaite, 1981). 

Given that turquoise, chalco-
siderite and cyrilovite all occur in 
the same area of Gunheath China Clay 
Pit it would not be too surprising to 
expect to find wardite (NaA13(P04)2 
(OH)4.2H20), the aluminium isomorph of 
cyr i lovi te, and further searches may 
prove to be rewarding. In this respect 
it is interesting to note that an 
aluminium-rich variant of cyrilovite 
has been described (Fontain et al. 
1981), implying that there coula-be--a 
continuous series (Na(Fe,AI) (PO) 
(OH) .2H 0) with cyrilovite and wardite 
as the two end members. 

Specimen Material 

Specimens from the locality are 
available for inspection in the 
author's collection, the collections of 
Maurice Grigg, Neil Hubbard and Muriel 
Tissington and one specimen has been 
placed in the Mineral Collection, 
British Museum (Natural History), 
registered as BM 1985,179. 
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The care of minerals 

Section 3B: The curation of minerals 

R.J. KING 

King, R.J. The care of minerals. Section 3B: The curation of minerals. J. RusseLL 
Soc., 1, 129-151 . 

Abstract 

This paper is the second part of two on the curation of minerals. Part A (J. Russell 
Soc., 1, 94-113) left collected material in interim storage following the 
identification and stabilization in it of metastability and the cleaning, development 
and repair of the material where necessary. 

This part continues by examining the limitations of species identification, 
giving suggestions on how best to achieve a degree of certainty. Ethical 
considerations behind the erection and retention of types is examined, safe lodging 
and free scientific access being the ideal aim. 

The merits of the several accessioning techniques are discussed together with a 
description of the types of material available for the production of a variety of 
labels. Techniques for the subsequent identification of figured and/or cited 
specimens within a collection are described. The desirability or otherwise of faked 
material is also discussed. 

Mineralogical classifications are examined to enable the collector to select a 
logical system in which to house his main, reserve and research collections. 

The techniques of data accumulation and retrieval are examined, from simple card 
index systems to sophisticated computer applications. 

In Part A the metastability of minerals resulting from climatically unsuitable 
storage conditions was examined. In Part B the possible risks to which the collector 
himself is liable are examined. The toxic chemical and physical properties of SOIne 
species may not be too apparent and lists in three categories of specimens which 
could affect the handler are set out. 

Storage methods are described to hold the main collection and reserve or exchange 
collections. The ideal should be sets of dust-proof drawers. 

Finally the techniques for the handling of mineralogical material from normal 
handling to preparation for the public postal system are described. 

R.J. King, Department of GeoLogy, NationaL Museum of WaLes, Cardiff CFl 3NP, U.K. 
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c. The Identification of Minerals 

It is quite beyond the brief of this 
article to describe techniques of 
mineral identification. A sound 
knowledge of general science plus a 
specialist knowledge in mineralogy is 
vital to an understanding of what 
constitutes a mineral species. 
Increasingly, professional mineral-
ogists are themselves having to 
specialize in one narrow aspect of 
mineralogy. 

wi th experience, however, the 
amateur collector can, with the aid of 
a good text book, apply physical and 
chemical tests to a wide range of 
minerals, and may well satisfy himself 
that he has a particular species. As 
his experience develops, however, he 
may well look back with horror on many 
of his earlier identifications. 
Lacking sophisticated equipment, a 
chemistry laboratory or advanced 
knowledge, the collector can often only 
get an approximate identification. 
This is usually satisfactory, and is 
quite normal. providing he accompanies 
his findings with an accurate record of 
field data and what he has subsequently 
done to the specimen, he will have done 
a good job. He should be keen to show 
his material to an expert in the 
particular field he is exploring. 
Above all, avoid dogmatism. 

The procedure towards establishing 
a measure of identification may be 
listed as below: 

1. Read a recommended text book in 
mineralogy. 

2. Attend a course of lectures in 
mineralogy given by an experienced 
mineralogist. 

3. Learn to apply simple physical and 
chemical tests. 

4. Acquire, if possible, specialist 
skills and techniques. Become 
competent in such techniques as the 
determination of specific gravity 
(Shannon, 1985), application of 
chemical spot tests, or determin
ation of refractive indices. 

5. The national and many provincial 
museums offer an identification 
service and wi thin reason are 
usually willing to identify 
material for the collector. If the 
outcome is of interest to the 
museum it is common etiquette to 
lodge the specimen examined, or a 
representative specimen from the 
same occurrence, with that 
institution. In this case it is 
most important that the collector 
be able to quote a field number or 
accession number in order that that 
institution may be able to refer 
back to the collector in any 
arising publication. 

Cl Type Material 

The confirmed identification of a 
specimen by a research worker or 
institution may mean that it becomes a 
type specimen in one category or 
another. The collector will rece i ve 
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guidance from the worker or institution 
as to which kind of type has been 
erected. In no way should the 
collector attempt to do this himself. 
The article by Embrey and Hey (1970) on 
type specimen designation is strongly 
recommended. These authors named the 
following types: 

Holotype - A single specimen selected 
by the author of a species as its 
type, or the only specimen known at 
the time of description. 

Cotypes (more than one) 
other than the type used 
the original description. 
cotypes should be from 
locality. 

Specimens 
in making 

Ideally, 
the same 

Metatype(s) - Specimen(s) compared with 
type by the author, and determined 
as co-specific with it. 

Ideotypes - metatypes from a different 
locality. 

Plesiotype(s) - Specimen(s) upon which 
subsequent or additional descrip
tion is based. This may, in some 
instances, be a neotype. 

Neotype A plesiotype selected to 
represent the holotype when the 
holotype is lost or destroyed. 

Topotype - A specimen from the original 
local i ty and correspond ing to the 
original description. 

The collector must now come to 
grips with the ethical considerations 
involved. A type specimen is often 
retained by an individual or 
institution as a status symbol, and 
this is a perfectly natural reaction. 
The collector must not sink to that 
level of thinking, however, but 
carefully consider the future. Once a 
specimen has been designated a type, it 
assumes a particular importance to the 
science. The owner of a type therefore 
has a duty as a trustee to ensure the 
future well-being and availability of 
the specimens. This duty is usually 
best discharged by donating the 
specimen to an appropriate National 
Museum. 

D. Accessioning Techniques 

Why accession? A collection of 
minerals is valueless without 
accompanying data. By accessioning 
material in a systematic manner, that 
data will automatically accompany the 
collection. The most important data is 
that gleaned from the locality and 
recorded at the time in the field. 
This is more valuable than the material 
itself. 

Accessioning consists of recording 
data in a register and writing a precis 
of this data on a label to be glued 
onto the specimen. 

Only then will the collection have 
any value. The broad outline of 
locality data may be well remembered by 
the collector, but unless he takes 
steps to write it down it would have 
been better if he had not collected the 
material at all. 

• 
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Some localities may provide a 
supposedly unique mineralogical 
association. Without labels or 
accompanying data in a register to 
guide him, an experienced collector 
might hazard a guess as to the 
provenance of the locality. But it is 
only a valueless guess and the specimen 
can only end its days as teaching 
material in an academic institution. 

The following suggestions should 
help the collector formulate his own 
ideas about accessioning. There is no 
single method, but providing it is 
simple, logical, and adhered to, the 
system may be unique to the collector. 

Dl. The Register 

There are 
to the 
register. 
or record 

two basic options available 
collector in creating a 

He can use either a ledger 
cards. 

Every entry, be it in a ledger or 
on a card, should be made in permanent 
water-proof ink (i. e. carbon black). 
There are many brands available, the 
more modern being less likely to clog 
pens. The author has had excellent 
results from the black waterproof inks 
produced by Tombo Products. 

At the end of each year it is wise 
to photocopy each page or set of cards 
used in that year, and keep the 
duplicates in another building, or in a 
fire-proof safe if one is avaiable. 
Should the original ledgers or files be 
lost by fire, the data will not be 
irreplaceably lost. 

Dl(a). Ledger 

There is a large range of ledgers 
available. A leather-bound A4 size, 
plane-ruled ledger supplied for 
business houses is ideal. Depending on 
the amount of information recorded per 
specimen, one ledger should hold up to 
2,500 comprehensive entries. 

Each specimen and its corresponding 
ledger entry should be given a unique 
accession number. This may be a simple 
sequential number from series one to 
infinity. Alternatively, and perhaps 
more practically, the numbering system 
could be similar to that recommended 
for field reference numbers, i.e. two 
digits indicating the year, followed by 
a sequential number from one to 
infinity for each year, e.g. 86.123. 
Chronological order is thus established 
and serves as a useful reminder to the 
collector when he acquired a specimen. 
Whichever method is used it must be 
firmly impressed in the collector's 
mind that this unique number is the 
most important identifying and finding 
element of his label, a number which 
might be used subsequently by a 
research worker in any publication 
which may follow. Once a main 
collection accession number has been 
allocated, it should remain sacrosanct 
and never be cancelled. 

The bas ic rule is, one number to 
one specimen. When dealing with a 
number of small crystals collected from 
a single vugh, for example at Herkimer 
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in New York, when a vugh can yield up 
to 100 crystals, it is tempting to 
allocate one accession number to the 
whole collection of crystals. There is 
no distinction of mineralogical merit 
between a collection of single 
crystals, or a collection of crystal 
groups. Each crystal is unique and 
must have its own unique accession 
number. It is also bad practise to use 
suffix letters to an accession number 
e.g. 456, 456a, 456b ... in such cases. 
However, it is correct to use suffixes 
when assigning accession numbers to the 
unat tached parts of a whole, such as 
the parts of an opened geode when the 
parts may logically be given the 
prefixes (a) and (b). This method is 
used by palaeontologists when assigning 
numbers to the individual bones of a 
skeleton, or the valves of a bivalve. 
The ledger entry should record the date 
the specimen was collected, if this is 
known. Following the accession number 
should come the year of collection if 
known. This may be the product of that 
same year's collecting and appear in 
the register as that year. 
Alternatively the specimen may have 
been acquired from an old collection 
and have been collected sometime in the 
past. 

The name of the specimen and its 
associates, should be given: e.g. 
"Cassiterite, with quartz and topaz". 
It is also useful to add any brief 
relevant descriptive information at 
this stage, such as if the specimen 
shows a typical colour, whether 
nodular, or has a particular habit, 
etc. 

This should be followed by the 
locality data. This is frequently 
minimal in the case of material from 
old collections. In the days when 
material was abundant, the accumulation 
of locality data was often of little 
importance to the collector. LabelE; 
simply bearing "Cornwall" or 
"Australia" seemed adequate. with 
recently collected material, there is 
no excuse for this to be the case. The 
information gleaned from the locality 
should be transferred from the field 
note book into the register. The basic 
data should be entered first, followed 
by every scrap of information avaiable; 
geographical and topographical local
ization, including mine co-ordinates if 
available, national grid references, 
and geological localization data, if 
acquired. The field reference number 
should be recorded, in order to relate 
the specimen back to the field note 
book. The whole entry might now read, 
as follows: 

"70.465 1968 Galena nodule. 

Tickow Lane Mine 
(SK 46261865) 

Shepshed, Leicester. 

From the sst. dyke 
("fault") striking 54° 
across adit at 106m S. of 
portal, 460mm from floor 
of mine. K68-79". 



The specimen collected in 1968, 
after laboratory work, was accessioned 
into the collection in 1970 under No. 
465. 

If the collector did not collect 
the specimen himself, then details of 
its mode of acquisition should be 
given. This might include the name of 
the donor; if it was purchased (record 
the price paid); or was obtained by 
exchange, etc. An entry might read: 

"58.123 1895 Cassiterite, with quartz 
and topaz. 

st. Agnes, Cornwall. 

Gi ven by (donated) Sir 
Arthur Russell. 
15/11/1958" . 

The specimen collected anonymously 
in 1895 and acquired by the late Sir 
Arthur Russell (date unknown) was given 
to the collector in 1958 and 
accessioned that same year under No. 
123. 

It is also important to record 
dated details of any work done on the 
specimen, such as stabilization, and 
whether the specimen had been 
identified by any physical or chemical 
technique. Should the spec imen have 
been figured or cited, the name of the 
journal should be quoted in full, 
together with the year, volume number, 
pagination, figure, and plate numbers. 

Finally a finding number (see 
Section E3) should be placed in a 
separate column adjacent to the entry. 
It should be added in pencil as 
specimens are frequently moved about in 
a working collection. 

Ol(b). Record Cards 

Some people prefer to use cards rather 
than ledgers. The same information is 
written on the cards as in the ledgers 
and should obviously follow a similar 
format. With one card for each entry, 
the cards are stored in numerical 
order, and produce a system analogous 
to the ledger. 

An advantage of using cards is the 
ready addition of new data, especially 
of preparation data. If there is a 
large amount of data additional cards 
may be used providing they are stapled 
together. 

The main objection to the use of 
cards is the ever increasing weight of 
the file. The choice is one of 
personal preference. So long as the 
information is written down in a 
logical and set format, there can be no 
objection to either. 

02. Labels 

(a) Specimen Labels 

Every specimen in a mineral collection, 
should have a label attached to it. 

If the registration documentation 
is adequate and readily accessible, 
then an accession number attached to 
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the specimen is all that is required. 
Few professional institutions curating 
geological materials would embark on 
the time consuming exercise of writing 
detailed labels and gluing them onto 
the specimens. This is a practical 
approach where the collection is static 
and less likely to be moved about as in 
a domestic situation. In professional 
institutions there will always be a 
detailed label with the specimen, 
usually fitted into a card tray. It is 
usually not possible for a collector to 
emulate such a system for various 
practical or other reasons. 

It is therefore recommended that 
the collector should write information 
labels, giving the name, locality and 
the accession number of the specimen. 
When glued onto the specimen this 
information should be adequate for most 
purposes. This information is 
complemented by the more complete and 
detailed information in the register. 
Thus the value of each specimen is 
largely preserved should the registers 
be inadvertently destroyed or lost. 

For practical reasons it is often 
impossible to write completely inform
ative labels, the size of the specimen 
alone may rule this out, but the 
accession number should always have 
priority. As an example, the author 
refers the reader back to the two 
specimens mentioned in section 01. The 
specimen label on the cassiterite from 
St. Agnes would read: 

"Cassiterite 

with qz. and topaz. 

St. Agnes, Cornwall. 

58.123-1895". 

As the specimen of galena from the 
Tickow Lane Lead Mine is only Ilmm in 
length and 6mm in width, the label 
attached to it would read: 
"70.465. '68." A label bearing the 
following information accompanies but 
it is not attached to the specimen. 

"Galena. 

Sst. dyke. 

Tickow Lane Mine, 
Shepshed, Leics. 

70.465.1968". 

There is no need to describe the 
specimen on the label, the person 
examining the specimen can do that for 
himself. Should the unattached label 
be lost, the accession number on the 
specimen will direct the enquirer to 
the appropriate entry in the register. 

Specimen labels may be either hand 
written or typed, although the latter 
can only be used on large specimens. 
Legible hand written labels place a 
mark of personality onto the collection 
which is greatly in its favour. The 
author does not recommend the use of 
personalised labels, although they are 
said to add distinction to the 
collection. The cost of printing is 
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high and there is a limitation on sizes 
and types of paper. It is a matter of 
personal preference. 

A good quality bond paper should be 
used, preferably one of 100% rag stock 
if it is available. Good quality paper 
lasts longer. 

The ink should be waterproof and 
"permanent". The Tombo range of inks 
are again recommended, as are the pens 
produced by the same company. The 
author uses a size 0.25 Tombo pen for 
writing labels. 

If the collector is equipped for 
close-up photography, he may wish to 
consider a photographic reduction 
technique. By such a method much 
information may be typed and photo
graphically reduced in size suitable 
for affixing to a specimen. Using a 
high contrast negative, labels of any 
size may be produced by printing onto 
airmail grade paper. It is possible in 
this way to produce labels, or 
accession numbers, so small that they 
can be read only by us ing a hand lens 
or even a microscope (King, 1966). 

Whatever the method employed for 
making it, the label should be fixed 
onto the specimen by a waterproof glue, 
such as celluloid solution. The 
following recipe produces an excellent 
glue: Add celluloid chippings (nitro
cell ulose) to 2 vol umes of acetone, 1 
volume of amylacetate, and 2% per. Vol. 
triacetine, to make a solution with the 
viscosity of thin treacle. It is worth 
experimenting with balsa wood cement, 
or even clear nail varnish, though the 
latter is expensive. 

It is best to wait until a batch of 
labelling needs to be done. The 
procedure set out below works well, 
although the ambient climate influences 
the rate of evaporation of the 
solvents: 

1. Place the specimens to be labelled 
face down on a length of soft felt. 
Common sense will decide which 
specimen will stand this. Delicate 
specimens must be hand held and 
treated individually. 

2. Spread adhesive on a suitable place 
on the specimen slightly greater in 
area than the dimensions of the 
label. Continue until the first 
four specimens have been glued. 

3. Return to the first and press on 
the label. 

4. Spread adhesive on the fifth. 

5. Press on the label of the second 
specimen and continue the process. 

with average room temperature, the 
delay in affixing the labels allows 
the right amount of solvent to 
evaporate to effect a tighter 
adhesion. 

6. Leave the specimens for an hour, 
then return them to their normal 
positions, cover with a dust sheet 
and leave for twelve hours. 
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7. Spread adhesive onto the labels, 
slightly overlapping onto the 
specimen and allow to dry slowly. 
In this way the label is sealed 
from the atmosphere and becomes 
water proofed. 

Labels fixed in this way 30 years 
ago still appear to be perfectly 
secure. If the interval between stages 
6 and 7 is greatly reduced the 
underlying adhesive on the specimen may 
not be completely dry. With the 
application of the upper layer of 
adhesive the label will become 
transluscent and difficult to read. 

As an al terna t i ve, there are 
techniques available for writing 
accession numbers directly onto the 
specimens. The principal limitation is 
finding a plane surface upon which to 
write. Unlike archaeological or much 
palaeontological material, plane 
surfaces are less common on mineral 
specimens. The collector is frequently 
confronted by a spec imen wi th no f la t 
surfaces at all. While the upper 
surface is a mass of crystals, all 
bearing plane surfaces, the base may be 
porous or even friable. The temptation 
is to place the label on one of the 
crystals, or to make a plane surface on 
the base of the specimen. This may 
involve either cutting a surface, and 
impregnating the base with cellulose
based solution, or by fixing a small 
tablet of plaster or something equally 
offensive, upon which to write. These 
methods may work but they all look 
unpleasant and are not recommended. 

Nothing can be done to prevent the 
unwanted attentions of a thief, but 
paper labels, glued onto a specimen by 
cellulose adhesive do offer a modest 
amount of security. Solvents are 
needed to remove them and their 
physical removal leaves obvious traces 
of their former presence. 

Micromounts 

Macroscopic mineral specimens have 
become increasingly difficult to find, 
especially on old mine dumps. Mineral 
collectors are thus resorting to 
collecting mineral associations barely 
visible to the naked eye. With the aid 
of a relatively cheap binocular 
microscope a new world has been opened 
up to collectors. It also represents 
new challenges of identification where 
a good knowledge of crystallography, 
for example, is vital. 

Obviously the collector cannot 
label such material by the methods 
descr ibed above. Once freed of 
superfluous matrix, each specimen is 
mounted on a pedestal enclosed in a 
clear plastic box with a hinged lid. 
There are several sizes of box 
available. The most popular size is a 
33mm cube with a hinged lid of 17mm 
depth. Larger specimens enclosed are 
more correctly described as "thumb 
nail" size. There is much literature 
available on the techniques of handling 
"micromounts", and the methods of 
labelling them are as varied. Speckels 
(1965, p.70) described various methods 
known to him at that time and there 
seems little point in pursuing here the 
less basic techniques in more recent 



literature. Obviously the mounted 
specimen is frequently too small or too 
delicate to bear a label. Therefore a 
label must be fixed on to the plastic 
box itself. It matters little whether 
it is on the top, bottom, or sides, 
although most micromount collectors 
wish to view at least part of the 
specimen from above. Some collectors 
prefer to place the specimen's name and 
accession number on the lid and a 
comprehensive label on the base. 
Whichever method is used, so long as 
the essent ial deta i Is of the local i ty 
accompany the specimen, labelling 
methods may be a matter of personal 
preference. 

A collector may wish to enter 
a micromount specimen in a competition 
where a detailed label could be an 
embarassment. He may need to remove 
the label with the exception of the 
accession number. Details may 
therefore be written or typed onto 
self-adhesive labels of the kind which 
are eas i ly removed and replaced. It 
should be remembered that the adhesive 
properties of self-adhesive labels have 
a much shorter life than labels affixed 
with cellulose-based adhesive. 

D2(b). Card Tray Labels 

Card tray labels are an added bonus to 
a collection if the collector has the 
means of produci ng or acquir ing them. 
They are not absolutely necessary but 
do add an air of distinction to a 
collection. They are most valuable 
where card trays are used to 
accommodate single specimens (See 
Section G below). 

They should be made of white card 
(although different colours are 
sometimes used to indicate 
classification), and of a size to 
neatly fit into the card trays. Record 
cards cut to size are ideal. The 
amount of information on the label is 
again a matter of personal preference, 
although such basic information as 
mineral name, associated minerals, 
locality details and accession number 
should all be present. There is little 
value in adding descriptive data to the 
label. It should be obvious enough. 
However, it is of great value to 
record the finding number which should 
be placed in a prominent position on 
the card. Finding numbers enable the 
collector to return his material to its 
proper place in his collection. 

Although North (1957) wrote 
specifically for the museum curator and 
described the production of display 
labels, his ideas are worthy of 
examination in the present context. 
The description of fabrics used and the 
styles adopted are valuable and, though 
dated by modern materials, are still 
relevant. His work will be examined in 
a future paper on display techniques. 

Sanborn (1966, p.544) advocated the 
use of personalized tray labels. Again 
this is a matter of personal 
preference. 
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D3. Figured and/or cited specimens 

As is the case with type specimens, 
cited and figured specimens clearly 
enhance the scientific value of a 
collection, but they have a particular 
importance to the science as a whole. 
The collector thus has a duty to ensure 
that such specimens, and the data which 
accompanies them, are readily and 
easily available to the scientists. It 
is useful therefore to clearly mark 
such specimens in the collection. 
Coloured self-adhesive dots have been 
used with success by the author, though 
he has augmented the adhesive. There 
are no hard and fast rules and the 
colour code may be of the collector's 
choice, so long as he is consistent. 
Thus, for example, blue might indicate 
cited specimens and red figured 
specimens. The dots are inexpensive 
and read i ly obtainable at newsagents, 
and are unobtrusive on the specimens. 

D4. Faked specimens 

It is relevant here to consider whether 
faked mineralogical material should be 
kept in a collection. Ultimately this 
must be the collector's decision. Such 
material may have historical value, 
although, sadly, faking is still a 
practised art. The techniques of faking 
have kept pace with technological 
advancement, even laser beams have been 
employed to falsify material. 

A skilfully made fake may be 
difficult to spot, particularly if the 
faker possessed great mineralogical 
knowledge. The majority of fakes are 
obvious enough. Some subtle difference 
in the attitude of a crystal, the 
incorrect application of an associated 
mineral, etc. , may point to a fake. 
The range of possibilities for faking 
was made abundantly clear by Dunn, 
Bentley and Wilson (1981). Everyone 
concerned with mineralogy should read 
this valuable article. The authors set 
out the history of faking, the uses of 
fakes, and the types of fakes (they 
list 8). They give a list of examples, 
the techniques of faking and clues as 
to how they might be recognised. 

Many fakes, not so labelled, have 
changed hands at high prices. Should 
the collector have any doubt in his 
mind (and before he parts with his 
money) it is strongly recommended that 
he should get a second opinion about 
the specimen, or ask for an "on 
approval" deal, to give time to study 
the specimen more closely. 

The collector should read Dunn and 
Bentley (1981, p.194), who examine the 
ethics of faking and discuss what 
should be the attitude of both 
collector and dealer to the practise. 
They rightly advocate that both the 
specimens and their documentation 
should be clearly marked to indicate 
fakes, and stress the need to make the 
subtle distinction between "repair" and 
"fake". 
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D5. The Main Collection 

There are many types or classifications 
of collections, many of a highly 
specialized nature. Many collectors in 
their early stages of collecting do not 
specialize, but amass material of a 
general nature. Collections of this 
type are by far the most common. As 
his experience grows, however, a 
collector may, for many reasons, modify 
his collecting policy towards 
speciality. The reasons for this may 
imply the development of a specialized 
interest in a single species, or in 
material from a single locality. Other 
reasons may simply relate to the 
imposed limitation of accommodation 
(Sanborn, 1966, p.62). 

Whatever the reasons for 
specialization or generalization, much 
of the outside interest in a 
scientifically valuable collection will 
have been promoted by the manner in 
which it has been classified. 

The general collection is likely to 
consist of a wide variety of mineral 
species and there are a number of ways 
open to the collector by which he can 
sub-classify his material. These 
include chemical, locality, structural, 
etc. The most practical is the 
chemical classification developed by 
Hey (1962, 1963, 1974). This system is 
based on the commonly accepted 
subdivisions of anions as sulphides, 
oxides, silicates, etc., followed by a 
second stage sub-division by metals, 
and there is a comprehensive system of 
cross-referencing. 

D6. Reserve Collections 

Many collectors will have collected 
material in excess of what they need 
for their own collection, for exchange 
wi th other collectors. If the 
collect ing has been select i ve, there 
can be no objection to this. Other 
collectors geographically distant from 
the collecting site or collectors 
physically unable to visit the site 
themselves can benefit from such 
action. 

This exchange material must not be 
assimilated into the main collection. 
It must be kept completely separate 
from the main accessioning system. A 
separate system should be evolved, a 
flexible system that allows ready 
access to the specimens and yet allows 
material to be added or subtracted. 
Space may be a deciding factor in 
determining the system adopted. 

If the reserve collection was 
restricted entirely to self-collected 
material, the field reference numbers 
would suffice. With the addition of 
the inev i tably non-collected mater ial, 
a more generalized system to 
accommodate every eventuality is 
needed. Hey's Chemical Index is ideal. 
Using this, a flexible system can be 
made whereby one chemical group may 
include, for example, all the oxides, 
or, if sufficient material demands it, 
just one species, and may be expanded 
or contracted as material comes or 
goes. 

135 

Use either a set of drawers or a 
stack of trays or boxes, all suitably 
labelled. It is sensible to wrap the 
material in suitably labelled news
papers to ensure the material is stored 
as compactly as possible. Make certain 
that any metastable material has been 
stabilized before storage. 

D7. Research Collections 

If the colector amasses a quantity of 
self-collected material which he 
intends to work on in due course and 
which he does not wish to accession in 
the normal manner, it is sound practise 
to store it separately under the field 
reference number. If the material is 
stable specimens may be individually 
wrapped providing that each package 
bears the field reference number. 
There is no need to erect a separate 
numbering system. The collector should 
keep a clear record of where his 
material is if he has sent any away for 
specialist study by annotations in his 
field note book, and from suitable 
correspondence files. 

E. Data Retrieval 

The information most frequently 
required about a mineral collection is: 
what species are present; where are 
they from; and where are they kept. 

Even for large collections such 
information may readily be found using 
card indexes. The card index system 
described below has been used by the 
author for many years with great 
success. 

It is essential that such a system 
be introduced as early in the life of 
the collection as is possible. The 
task of writing a back-log of several 
thousands of cards is daunting indeed. 

El. The Species Index 

The species index simply consists of as 
many cards as there are species. Each 
card caries the name of a species, and 
below in numerical order are the 
accession numbers of each specimen of 
that species. With each accession 
number is a minimum of locality data to 
further characterise each specimen (see 
Figure 1). 
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Figure 1. An index card for the 
species Digenite . 



TO accommodate as many accession 
numbers as possible, record cards 152 x 
lOlmm (6 x 4 inches) have been used. 
The system becomes unwieldy should 
there be a great number of specimens of 
the same species, but this is its only 
limitation. 

It will be noted that, in figure 1, 
after specimen No. 3226 the name 
vandenbrandeite appears in brackets. 
This indicates that the specimen is 
principally of vandenbrandeite, but 
that it also shows good digenite. The 
species will also appear in the index 
as vandenbrandeite. 

An alternative system uses 
individual cards for each record within 
a species. These are stored in 
numerical order of accession number 
with a guide divider card bearing the 
name of the species. The great number 
of cards required makes this type of 
index cumbersome and costly. 

E2. The Locality Index 

Locality data is equally easy to index 
using record cards. In that most 
British collectors have a greater 
proportion of British material in their 
collections than non-British, it makes 
pract ical sense to index the two 
separately. Such a division permits 
greater flexibility and easier access 
to stored data by a non-British 
visitor. 

The British index is best sub
divided into the administrative areas 
designated by the Local Government Act 
of 1974. Material collected before 
1974 will be localized with respect to 
the old county boundaries. Al though 
the collector may have strong personal 
feelings on this issue, for the purpose 
of the index it is advisable to 
re-allocate the locality data according 
to the new county boundaries. As time 
passes new generations will come to 
accept the new designations and find 
the former county boundaries archaic. 

Each county should be given a 
labelled guide divider card, after 
which the localities in that area are 
arranged in alphabetical order. It is 
useful if mine localities are listed 
separately and placed, with a divider 
card marked "Mines", after the 
appropriate county set of locality 
cards. Each mine card should be cross
referenced to the card for the nearest 
town, village or parish (whichever is 
most relevant) in the appropriate 
county area. For example, the mine 
local i ty Wheal Coates comes under st. 
Agnes in Cornwall and the cross
reference appears on the St. Agnes 
cards as in Figure 2. Other mines in 
the St. Agnes area are also recorded. 
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Figure 2. A locality card for the town 
of St. Agnes. 

From Figure 2 it will be noted that 
specimens not localized to a specific 
mine such as No. 123, also appear on 
the town (etc.) cards and are 1 isted 
under the appropriate mineral species 
name. 

The number 1 in the top right-hand 
corner of the card indicates that there 
is more than one card for St. Agnes, 
and the P.T.O. at the bottom right-hand 
corner, that the data continues 
overleaf. 

For present purposes it is sensible 
to treat the words "quarry", 
"prospect", etc., as equivalent to 
"mine". 

By referring back to the Wheal 
Coates mine card details of what is 
present in the collection from that 
mine are given (see Figure 3). 
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Figure 3. A local ity card for Wheal 
Coates in St. Agnes parish. 
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The non-British index is arranged 
in a similar format. 

E3. Finding Number Systems 

The third requirement of data retrieval 
is the finding number system, or that 
which records where the material is 
stored. 

In most storage systems available 
to the non-professional, he is obliged 
to make use of any cabinet, set of 
drawers or boxes which he finds suits 
his purse, or the limitations of his 
space. Accordingly it may be so 
complicated that the collection is 
spread from the garage to the bedroom 
and sometimes even to the attic. such 
a dispersion of material does not lend 
itself too readi ly to groupings under 
Hey's Chemical Index (1962). In 
addition, large specimens, or even a 
specimen that is just that fraction too 
large for the drawer, can cause chaos 
in any rigid system. If these 
conditions exist, the easiest way out 
of the difficulties is to give each 
separate drawer, box or tray a discrete 
number. If there is a mixture of 
drawers and boxes it is helpful if the 
numbers have a prefix letter, such as 
B, for boxes etc. 

Should the collector be so 
fortunate as to possess a storage 
system built specifically to house a 
mineral collection, a drawer number 
system may still be applied, although 
the use of Hey's index numbers would be 
more practical. Hey (1962) made use of 
a Deweydecimal reference notation which 
provides a unique number for each 
species. Thus by simply providing the 
Hey number the finder may be directed 
to the drawer or box which holds that 
range of Hey numbers. 

In an entirely British collection, 
it is a simple matter to classify it 
geographically by using the initial 
letters of the 100,000 metre squares of 
the National Grid and then the initial 
numbers of first the eastings and then 
the northings of each square. The 
combination of letters and figures 
provides a simple alternative system. 

Whichever system is used, drawer 
numbers or Hey, a list should be kept 
in the front of the ledger indicating 
the range of drawer or Hey numbers in 
each cabinet. 

The actual finding information, 
drawer or box number, etc. should 
properly be with the specimen data and 
therefore appear in the ledger, and, 
ideally, on the species index cards 
also. 

The Computer Application 

Wi th the revolution in home computers 
and the comparatively low price of 
sophisticated equipment, computerized 
storage and retrieval of informatin is 
wi thin the grasp of many collectors. 
Chamberlain (1984), with the private 
mineral collector in mind, has 
carefully examined the potential role 
of the computer in the mineral world, 
its role in building catalogues and its 
limitations. This valuable paper 
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spells out the basic philosophy of the 
application of the computer in terms 
readily understood by the layman or 
non-computer specialist. 

Chamberlain maintained that the 
computer should not be thought of as 
the replacement for conventional card 
indexes, but provide an accurate and 
efficient way of maintaining them. His 
reasons for saying this were twofold: 
the storage media for digital computers 
is more fragile than paper and ink, and 
secondly, the evolution of computer 
hardware is very fast relative to the 
longlevity of a mineral collection. A 
computer becomes obsolete in a short 
time and, he forecast, in twenty years 
time tapes to suit a particular machine 
would be unobtainable. He pointed out 
that he was referring to home based 
computer facilities and not to those in 
institutions where staff was available 
to transfer data onto an updated 
system. 

He found the computer to be of 
great value in the production of lists, 
and in the simple but speedy production 
of accession numbers. 

Chamberlain (1984) also set out the 
procedure he adopted in the production 
of his catalogue as follows: 

1) 

2 ) 

3 ) 

4 ) 

5) 

6 ) 

7) 

Attach accession number to prepared 
specimen. 

Type or write all pertinent 
information onto an index card with 
accession number. 

Write accession number on reverse 
side of any previous labels. 

Place specimen 
storage cabinet 
storage location 
index card. 

in the proper 
and record the 

on the specimen's 

Type the 
into the 
terminal. 

index card information 
computer at a video 

Print listing of specimen records 
in order of accession numbers. 

Print labels, drawer lists, 
locality lists, and species lists. 

He advised the would-be computer 
operator to become familiar with the 
jargon used, in particular that in the 
Data Base Management system (DBMS), and 
advises consulting Kruglinski (1983), 
and for technical information on the 
theory of database systems, Date 
(1977). Equally valuable information 
may be obtained from Hami 1 ton et a L. 
(1985). --

F. The Collector at Risk 

So far this article has been concerned 
with the risks facing mineralogical 
material when it is taken from its 
natural environment and placed into an 
alien one. We must not forget, however, 
that the collector is himself at risk. 
It is not just in the field or when 
using cleaning or development chemicals 
(King, 1983), there are also dangers 
emanating from the minerals themselves. 
Such dangers are not widely 



appreciated. This does not imply that 
the collector becomes a toxiphobiac, 
but he should realise that some 
minerals are dangerous if not handled 
correctly, although with a minimal 
amount of care, they may be handled 
perfectly safely. 

Good curatorial practise is 
required as well as personal and 
environmental cleanliness. The 
collector needs to be aware of 
potential risks. Dangerous material 
should be handled as little as 
possible. Washable rubber gloves should 
be worn. The material, especially if 
it is friable, should be examined and 
worked on in a light-coloured plastic 
tray, from which dust and other small 
fragments may be retrieved and safely 
disposed of. Normally disposable dust 
masks need only be used when the 
collector is working on a large amount 
of material known to be dangerous. 

Personal cleanliness means wearing 
suitable clothing such as a pair of 
overalls or plastic apron, and avoiding 
hand-to-mouth activity, such as eating, 
or drinking from an open cup, in the 
place where preparation work is on 
hand. Smoking is particularly 
dangerous, especially where cigarettes 
are taken out of the mouth and placed 
on a contaminated surface on frequent 
occasions during the work. Always 
remember to remove protective clothing 
and wash hands before eating a meal. 

Environmental cleanliness means 
keeping the curatorial work area 
meticulously clean. Dust, especially 
toxic dust, should be removed not just 
moved. A vacuum cleaner wi th ----a-brush 
attachment is ideal. If minerals are 
stored in the working area, cleaning 
water should be used sparingly to 
prevent climatic disturbance. Work 
tops may be cleaned with a damp cloth. 
If the working area is domestic and 
therefore multi-purpose, thorough 
cleaning should follow any curatorial 
work done there. 

All minerals are chemical compounds 
but the implication of this is not 
always appreciated. Chemical compounds, 
either in the laboratory or the store, 
are handled with a wary appreciation of 
their potential danger to people. Such 
awareness is not always shown when 
dealing with natural chemical 
compounds, the minerals. The United 
States National Institution for 
Occupational Safety and Health has 
produced four papers (1974, 1975, 1976 
and 1977) recognising the dangers of 
occupational exposure to natural and 
manufactured chemical compounds. These 
reports have been reviewed and placed 
in perspective by Puffer (1980). There 
are at least 200 dangerous mineral 
species, which are listed below. Many 
on the list, when in the form of 
minerals specimens, obviously present 
little danger to the collector, but 
their dust or the liquors produced 
during development are often hazardous 
to handle. Others are obviously highly 
dangerous, such as compounds of 
arsenic, lead and mercury. The hazards 
themselves may be divided into the 
following categories: 
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1. Chemical toxicity 
2. Physical toxicity 
3. Radioactivity 

Fl. Chemical toxicity 

Whilst most mineral specimens if 
handled carefully present little or no 
danger to the collector, there are 
others which are highly toxic, such 
that ingesting even a fraction of a 
gram would be lethal, even to a person 
in good heal th. How ser ious are the 
effects may depend upon the physical 
condition and age of the collector; 
allergic reactions may playa part. 

The pr imary control is, however, 
the chemical composition. Many 
compounds of the heavy metals, such as 
arsenic, barium, mercury, thallium, 
etc., are known and listed poisons. 
Man-made chemical compounds of these 
elements are treated with the utmost 
respect. For example, in the case of 
arsenical compounds, the United Kingdom 
Health and Safety Commission, following 
the advice that they should be regarded 
as carcinogens, has recommended that 
t!:!3 present exposure 1 imi t of 0.2 Mg 
m be given the force of a control 
limit as from 1st January 1987. A 
further reduction in t~~ maximum 
exposure value to 0.05 Mg m is being 
investigated. In the mineralogical 
equivalents much depends upon the state 
of aggregation and solubility. Some 
minerals (e.g. mercury compounds) are 
volatile and present a hazard if 
handled in a poorly ventilated environ
ment. Toxic dusts and fine powders are 
easily inhaled or swallowed. Water 
soluble minerals present a severe 
hazard; such salts are readily absorbed 
by the skin and stomach lining. A 
collector should always be suspicious 
of a specimen which feels sticky. Not 
only does this suggest the onset of 
metastability, but also potential 
toxicity. Do not lick minerals. 
Although taste is a standard test for 
the identification of a few minerals in 
a list of relatively safe species, it 
is a dangerous practise and should not 
be done. 

people who have no knowledge of 
mineralogy frequently smell them. This 
too is a dangerous practise and those 
people should be warned against doing 
it. 

Never leave a 
where children or 
touch or lick them. 

dangerous mineral 
domestic pets may 

F2. Physical toxicity 

Perhaps the best known hazard in this 
category is that of the inhalation of 
fibrous mineralogical material such as 
the asbestiform minerals. The most 
dangerous of these is r iebeck i te (or 
blue asbestos), but Elmes (1980) 
maintained that all fibrous minerals 
should be considered potentially 
hazardous. These include: actinolite, 
amosite, anthophyllite, chrysotile, 
crocidolite, grunerite, palygorskite 
and tremolite. These are all recognised 
or suspected carcinogens and there are 
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no given safety levels. Other diseases 
such as asbestosis and mesothelioma can 
also result. 

In addition to asbestiform 
minerals, the inhalation of angular 
clastic dusts and clay minerals, 
because of their abrasive qualities, 
can cause serious harm to delicate 
internal membranes. This is said to be 
a long term effect, although there is a 
school of thought that suggests short 
term exposure to abrasive dusts can 
cause bronchial disorders. 

Natural or induced sharp edges may 
also be hazardous. Any collector who 
has had the good fortune to enter a 
large crystal-lined vugh will remember, 
not only the beauty and wonder of his 
surroundings, but also the physical 
anguish of his progress. Crystal 
boundaries are sharp and quite serious 
cuts can result from handling them. 
Broken edges can be equally dangerous, 
though the hardness of the mineral 
decides the severity of the cut. 
Quartz is an obvious example of a 
potentially dangerous mineral. 

Minerals obeying acicular habit are 
often highly dangerous to handle. 
Needles are liable to be blown or wiped 
into the eyes (which may then require 
medical attention). They can also 
penetrate the skin when carelessly 
handled. Zeolites are always dangerous 
minerals to collect and their needles 
cannot readily be extracted by physical 
or chemical means; septicaemia 
frequently follows. It is sensible to 
wear heavy-duty rubber or strong 
leather gloves when handling such 
material, especially in the field. 

Some minerals can cause skin 
disorders such as dermatitis to more 
sensitive skins. These include the 
volatile hydrocarbon compounds such as 
petroleum and some of the less 
competent asphalts. There is also the 
risk that carcinogenesis can result 
from prolonged physical contact with 
such substances. 

TABLE 1. MineraLs with toxic potentiaL 

The following abbreviations are used in 
Table 1: 

AT. Acutely toxic 
T. Toxic 

Mt. Mildly toxic 
C. Carcinogenic 

Amosite-(Fe 2 ,Mg,Al)7(Si,Al)S022(OH)2 

AT.C. Following inhalation. 

Anatase-Ti0 2 -

T. Inhalation of concentrated dust. 

Andalusite-A1 2SiO S -

T. Inhalation of concentrated dust. 

Anqlesite-PbS0 4 -

A.T. by absorption and ingestion. 

Antarcticite-CaC1 2 ·6H 20 -

T. deliquescent liquors . 
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Anthophyllite-(Mg,Fe)7SiS022 (OH)2 

AT.C. Following inhalation. 

Antimony, Native-Sb -

T. Dermal problems and 
conjunctivitis. 

Aragonite-CaC03 -

MT. Inhalation of concentrated dust. 

Arcanite-K2 so4 -

T. Ingest ion . 

Arsenic, Native-As -

AT. By ingestion and absorption. 

Arsenolite-As 203 -

AT. By ingestion and absorption. 
(Lethal 0.1-0.5 g/person). 

Avicennite-T1 20 3 -

AT. By ingestion. 

Azurite-Cu 3 (C0 3 )2(OH)2 -

T. By ingestion. 

Bararite-(NH 4 )2SiF 6 -

T. By ingestion. 

Baryte-BaS0 4 -

MT. By ingestion. 

Behoite-Beta-Be(OH)2 -

T. By inhalation. 

Beryl-Be3A12Si60l8 -
T. By ingestion and inhalation of 
dust. 

Bieberite-coS0 4 ·7H20 -

T. By ingestion and inhalation. 

Bischofite-MgC1 2 ·6H 20 -

T. When moistened, by ingestion and 
absorption. 

Bismoclite-BiOCl -

MT. By ingestion . 

BoraX-Na2 B4 07 ·10H2 0 -

T. By absorption. 

Bromellite-BeO -

T. By inhalation of dust. 

Brookite-Ti0 2 -

T. Inhalation of concentrated dust. 

Brucite-Mg(OH)2 -

Solution laxative. 

Bunsenite-NiO -

Dermal problems. 

Calcite - CaCo 3 -

MT. Inhalation of concentrated dust. 

Calomel-Hg 2C1 2 -

AT. By ingestion and inhalation. 

carlinite-T12 S -

AT. By ingestion (Lethal 0.6-0.8 
g/person). 

Carobbiite-KF -

Solutions cause severe irritation to 
eyes. 

Cattierite-CoS2 -

T. By ingestion. 

Cerussite-PbC03 -

T. By ingestion. 



Chalcanthite-CuS0 4 ·SH 20 -

AT. By ingestion and absorption. 

Chloraluminite-AlC13 ·6H20 -

Dermal problems if moistened. 

Chromite-FeCr
2

0
4 

-

T. Inhalation of dusts. 

Chrysotile-Mg 3Si 20 S (OH)4 -

AT.C. Following inhalation. 

Cinnabar-HgS-

By halation, ingestion and 
absorption. 

Claudetite-As 20
3 

-

AT. By absorption, and 
ingestion (0.1-0.5 g/person-lethal). 

coesite-si0 2 -

T. By inhalation. 

Colemanite-ca2B6011·SH20 -

T. By absorption. 

Copper, Native-Cu -

MT. By absorption. 

Corundum-A1
2

0
3 

-

T. By inhalation. 

Cotunnite-PbC1 2 -

AT. By ingestion and absorption. 

Cristobalite-siO z -
T. By inhalation. 

Crocidolite-Quartz pseudomorphous after 
riebeckite -

AT.C. In dust form. 

Crocoite-PbCr0 4 -

AT. By ingestion. 

cryolite-Na3AlF 6 -

AT. By ingestion (4g lethal). 

Cryptohalite-(NH 4 )2 SiF 6 -

AT. By ingestion. 

Cuprite-cu 20 -

T. By prolonged absorption. 

Dimorphite-As 4S3 -

AT. By ingestion and absorption. 

Duranusite-As 4S -

AT. By ingestion and absorption. 

Eriochalcite-CuC1 2 ·2H 20 -

T. By ingestion. 

Eskolaite-cr 20 3 -

Dermal problems by prolonged 
absorption. 

Ezcurrite-Na4BI0017·7H20 -

T. By absorption. 

Fiedlerite-Pb3C1 4 (OH)2 -

AT. By absorption, or ingestion. 

Finnemanite-Pb (AS03)3Cl -

AT. By absorption, or ingestion. 

Fluorite-CaF 2 -

T. By ingestion. 

Forsterite-Mg 2Si0 4 -

T. By inhalation. 

Frankdicksonite-BaF 2 -

T. By ingestion. 
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Galena-PbS -

T. By prolonged absorption or 
inhalation of fine-grained dust. 

Georgiadesite-Pb3 As04 C13 -

AT. By ingestion. 

Gerhardtite-Cu2 N03 (OH)3 -

T. By absorption. 

Gibbsite-Al(OH)3 -

T. By inhalation of 
concentrated dust. 

Godlevskite-Beta-Ni7 s 6 -

T. By absorption. 

Gold-Au -

Can cause allergic reactions. 

Goslarite-zns04 ·7H2 0 -

T. By absorption. 

Greenockite-CdS -

T. By inhalation. 

Gypsum-cas04 ·2H2 0 -

MT. By inhalation of 
concentrated dust. 

Hawleyite-CdS -

T. By inhalation. 

Heaz1ewoodite-Ni3 S2 -

T. By absorption. 

HeliOPhYllite-Pb3AS304_nC12n+1 -

AT. By ingestion and absorption. 

Hellyerite-NiC0 3 ·6H20 -

T. By absorption. 

Hematite-FeZ03 -

T. By inhalation of concentrated 
dust. 

Hoelite-C14 HS02 -

T. By absorption. 

Hongquiite-TiO -

T. By inhalation of dust. 

HOrnesite-M93(AS04)2·SH20 -

AT. By ingestion. 

Hydrocyanite-Cus04 -

T. By ingestion. 

Hydrophilite-CaC1 2 -

T. Solutions in water. 

Indium, Native-In -

T. By absorption. 

Iranite-PbCr04·H20 -

AT. By ingestion. 

Kare1ianite-v203 -

T. By inhalation. 

Kernite-Na2B407·4H20 -

T. By absorption. 

Kierserite-Mgs0 4 ·HZO -

MT. By ingestion. 

Kottigite-zn3(As04)2·SH20 -

AT. By ingestion. 

Kyanite-A1 2 SiO S -

T. By inhalation of 
concentrated dusts. 

• 
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Lead, Native-Pb -

AT. By absorption. 

Lime,-CaO -

MT. Strongly caustic if moistened. 

Limonite-Hydrated oxide of Fe 3 -

T. By inhalation. 

Linnaeite-C0 3S4 -

T. By ingestion. 

Litharge-PbO -

AT. By ingestion and absorption. 

Lopezite-K2Cr2 07 -

T. By ingestion. 

Lorandite-TlAsS2 -

AT. By ingestion. 

Macedonite-PbTi0 3 -

T. By ingestion. 

Mackinawite-Fes -

T. By inhalation of concentrated 
dust. 

Magnesite-Mgc03 -

T. By ingestion. 

Magnetite-Fe3 04 -

T. By inhalation of concentrated 
dust. 

Malachite-Cu2 C03 (OH)2 -

T. By ingestion. 

Marcasite-FeS2 -

T. By inhalation of dust. 

Massicot-PbO -

AT. By ingestion and absorption. 

Melaconite-CuO -

T. By absorption. 

Melanterite-FeS04 ·7H2 0 -

AT. By ingestion. 

Mercallite-KHS04 -

T. By ingestion. 

Mercury, Native-Hg -

AT. By ingestion, absorption and 
inhalation. 

Metastibnite-Sb2 S3 -

T. By absorption and inhalation. 

Mimetite-PbS(AS04)3Cl -

AT. By ingestion. 

Minium-Pb304 -

AT. By ingestion. 

Mirabilite-Na2so4·10H20 -

MT. By ingestion. 

Molybdenite-MoS2 -

MT. By ingestion. 

Molybdite-Mo03 -

MT. By ingestion. 

Molysite-FeC13 -

T. By ingestion. 

Monteponite-CdO -

AT. By inhalation and absorption. 

Montroydite-HgO -

AT. By ingestion, absorption and 
inhalation. 
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Nantokite-CuCl -

T. By ingestion. 

Natron-Na2C03 ·lOH2 0 -

T. Can cause severe eye disorders. 

Nickel, Native-Ni -

T. By absorption. 

Nitratine-NaN 03 -

MT. By ingestion. 

Nitre- KN 03 -

MT. By ingestion. 

Nitrobarite-Ba(N0 3 )2 -

T. By ingestion. 

Nitrocalcite-Ca(N0 3 )2· nH20 -

T. By ingestion. 

Nitromagnesite-Mg(N03 )2·6H2 0 -

T. By ingestion. 

Nordstrandite-Al(OH)3 -

MT. By ingestion. 

Nsutite-(Mn 4 ,Mn 2 )(O,OH 3 )2 -

T. By inhalation of 
concentrated dust. 

Olivenite-Cu2As0 4 0H -

AT. By ingestion. 

olivine-(Mg,Fe)2 Si 04 -

T. By inhalation of dust. 

Orpiment-As2 S3 -

AT. By ingestion and absorption. 

paratellurite-Te02 -

T. By ingestion. 

penfieldite-Pb2Cl3 0H -

AT. By ingestion. 

periclase-MgO -

MT. By inhalation of concentrated 
dust. 

Phenakite-Be2 Si04 -

AT. By ingestion. 

Phoenicochroite-Pb3 Cr2 09 -

AT. By ingestion. 

Phosgenite-Pb2 C03 Cl2 -

AT. By ingestion. 

Pierrotite-Tl2 (Sb,AS)lOS17 -

T. By inhalation of dust. 

Plattnerite-Pb02 -

AT. By ingestion. 

Portlandite-Ca(OH)2 -

MT. By ingestion. 

pyrite-FeS2 -

T. By inhalation of concentrated 
dust, and absorption. 

pyrolusite-Mn02 -

T. By inhalation of concentrated 
dust. 

pyromorphite-Pbs (P04 )3Cl -

AT. By ingestion. 

Quartz-Si02 -

T. By inhalation of 
concentrated dust. 



Ramsdellite-Mn02 -

T. By inhalation. 

Rauenthalite-Ca3 (AS04)2·10H20 -

T. By ingestion. 

Realgar-As
4

s
4 

-

AT. By ingestion and absorption. 

Reinerite-Zn3 (AS0
3

)2 -

AT. By ingestion. 

Ret gersite-NiS0
4

·6H
2

0 -

T. By absorption. 

Riebeckite-Na2Fe23Fe32Si8022(OH)2 -
AT.C. By inhalation. 

Routhierite-TlH9AsS
3 

-

AT. By ingestion and absorption. 

Rutile-Ti0
2 

-

T. By inhalation of concentrated 
dust. 

Sal-ammoniac - NH4Cl -

MT. By ingestion. 

Sassolite-B(OH)3 -

T. By ingestion. 

Scacchite (of Adam)-MnC1 2 -

T. By ingestion. 

schuetteite-Hg3 S04 02 -

AT. By ingestion and absorption. 

Schultenite-PbHAs04 -

AT. By ingestion and absorption. 

Scorodite-FeAs04 ·2H2 0 -

T. By ingestion. 

selenium, Native-Se -

T. By ingestion. 

selenolite-se02 -

T. By ingestion. 

Sellaite-MgF2 -

T. By ingestion. 

senarmontite-Sb2 03 -

T. By absorption. 

Shcherbinaite-V20S -

T. By inhalation of dust. 

Sillimanite-A12SiOS -

AT.?C. By inhalation. 

Silver, Native-Ag -

T. By absorption. 

Smythite-Fe3 S4 -

T. By inhalation of 
concentrated dust. 

Sphaerocobaltite-CoC03 -

T. By absorption. 

Spodume-LiAlSi2 06 -

T. By inhalation of dust. 

Stibiconite-sb3SbS
2 (O,OH,H2 0)7 -

T. By absorption. 

Stibnite-Sb2 S3 -

T. By absorption. 

Stishovite-si02 -

T. By inhalation of dust. 
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Sulphur, Native-S -

MT. By absorption. 

Sylvine-KCl -

T. By ingestion. 

symplesite-Fe3(Aso4)2·8H20 -

T. By ingestion. 

Szmikite-MnS0 4 ·H 20 -

T. By ingestion. 

Talc-M9 3Si 40 l0 (OH)2 -

T. By inhalation of concentrated 
dust. 

Tarapacaite-K 2Cr0 4 -

T. By ingestion. 

Tellurite-Te0 2 -

MT. By absorption. 

Tellurium, Native-Te -

MT. By absorption. 

Teschemacherite-(NH)4 HC03 -

MT. By ingestion. 

Thenardite-Na 2s o4 -

MT. By ingestion. 

Thermonatrite-Na2co3·H2o -

T. Can cause eye disorders. 

Thorianite-Th0 2 -

T. By ingestion. 

Topaz-A1 2Si0 4 (OH,F)2 -

T. By inhalation of dust. 

Tremolite-ca2Mgssi8022(OH)2 -

AT.C. By inhalation. 

Tridymite-Si0 2 -

T. By inhalation. 

Tungstite-H2 W0 4 -

MT. By inhalation of dust particles. 

uralborite-CaB2 04 ·2H2 0 -

T. By absorption. 

Valentinite-Sb2 03 -

T. By absorption. 

Vaterite-caC03 -

MT. By inhalation of dust. 

Villiaumite-NaF -

AT. By ingestion (4gjperson lethal) 

Violarite-FeNi2S4 -

T. By absorption. 

Witherite-BaC03 -

AT. By ingestion and absorption. 

Zincite-zrSi04 -

T. By ingestion. 

Zircosulphate-Zr(S04)2· 4H20 -

MT. By ingestion. 
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F3. Radioactivity 

There are many mineral species which 
contain the radioactive nuclides 
uranium - 238 and thorium - 232. These 
and their secondary breakdown products 
make an impressive list of mineral 
species. Many are rare, some carry only 
minor amounts of these nuclides, but 
some primary species carry very high 
proportions. 

In Britain it becomes increasingly 
difficult to collect specimens carrying 
high concentrations of radioactivity. 
If the collector only handles recently 
collected British material the problem 
is slight. On the other hand, specimens 
carrying high concentrations of 
activity are freely obtainable on the 
open market or by an exchange. These 
constitute a hazard to the collector, 
and he should then be aware of the 
risks involved, the limitations imposed 
on him by law and the steps he should 
take to minimise the risks. 

The radioactive elements in these 
minerals break down spontaneously to 
form series of metastable lighter or 
"daughter" products. These breakdown 
processes involve the emission of 
alpha, beta and gamma particles, the 
latter being the most penetrating and 
therefore the most dangerous. The 
upper limit of exposure to these 
emissions is currently held at 7.5 usv 
per hour (S.I. unit). Above that level 
special precautions are required to 
isolate highly radioactive minerals 
into a "radiation" area, and the 
curator of this area can be designated 
a radiation worker. These findings are 
those of the National Radiological 
Protection Board (NRPB) (Dixon, 1983). 

In addition to particle emission, 
all radioactive material exhales Radon 
(Rn222) and Xeron (Xl") gases, which 
themselves constitute a hazard, 
especially if the material is highly 
radioactive. If the collector possesses 
such material it is necessary to ensure 
adequate ventilation in the area where 
the material is stored. 

It is unlikely that the majority of 
collectors will possess material which 
approaches this upper limit of 
dangerous exposure to radioactive 
particles. From figures accummulated 
by talking to collectors, Dixon (1983) 
established that about 1% of specimens 
in an average collection were likely to 
contain significant amounts of radio
activity. That is, in a collection of 
500 specimens, no more than five were 
likely to pose any problem. These 
figures were based on both radiation 
dose rates and radon exhalation from 
the specimens examined. The problems 
are lessened by the low frequency of 
overall radiation in such a collection 
and the short duration of exposure to 
it. 

Should the collector have the 
slightest misgivings about the level of 
danger he has brought into his premises 
by acquiring radioactive material, he 
should not hesitate to contact the 
National Radiological Protection Board 
which will advise him. The science 
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departments of most 
institutions will have a 
officer prepared to help. 

academic 
radiation 

If the collector has either been 
given old strongly radioactive British 
material, or has purchased radioactive 
material from such places as the 
Katanga District of Congo, then there 
is a problem. The collector must make 
himself aware of the potential dangers. 
The material should be handled as 
lit t Ie as possible, preferably us ing 
rubber gloves. If the material is 
friable, or is associated with powdery 
oxidation products, he should always 
wear a face mask, since inhalation of 
radioactive particles is the most 
dangerous aspect of handling 
radioactive materials. Use a plastic 
tray when working on such material and 
see that it is thoroughly washed down 
after the work has been done. Make 
sure that all particles are collected 
and stored separately, and any dust 
present is dispersed in a copious flow 
of water. Never eat, or drink from an 
open vessel when handling radioactive 
material. Wear a plastic apron and 
make certain that it is thoroughly 
washed after use. 

Domestic 
radioactive 
automatically 
Never blow dust 
inhale deeply 
drawer. 

dust, deposited on 
material, itself 

becomes radioactive. 
from such specimens or 

over a freshly opened 

The maxim to observe is: handle 
radioactive minerals of all levels of 
radioactivity with great respect and as 
little as possible. 

For those of a nervous disposition 
there is only one answer - do not have 
radioactive minerals in your 
collections . 

Radioactive minerals present 
problems in storage systems (see 
Section G) and in displays. The latter 
will be examined in a later paper. 
Listed below are some species which are 
potentially hazardous radioactive 
minerals. 

TABLE 2. Some potentially dangerous 
radioactive minerals 

Agrinerite-2(H2 ,Ca,Sr)0.6U03 ·8H2 0 

Andersonite-Na2CaU02(co3)3·6H20 

Arsenuranylite-Ca(U02)4(AS04)2(OH)4·6H20 

Autunite-Ca(U02)2(P04)2·12H20 

Barium-phosphuranylite-
Ba(uo2)4(P04)2(OH)4·8H20 

Bassetite-Fe(U02)2(P04)2·8H20 

Bayleyite-M92uo2(C03)3·18H20 

Becqerelite-7uo3 ·11H2 0 



Betafite-Columbate of U, Ti and Ca 

Beta-uranophane-Ca(U02)2Si207·6H20 

Billietite-BaU6013·11H20 

Brannerite-(U,Yt,Ca,Fe,Th)3Ti s016 

BrOggerite-(U,Th)02 

Carnotite-K2(U02)2(V04)2·3H20 

Clarkeite-(Na,Ca)U 20 7 ·nH 20 

C1eveite-U0 2 

Coffinite-USi0 4 

Compreignacite-K2 0.6U03 ·11H20 

Cuprosklodowskite-Cu(uo2)2Si207·6-7H2o 

Curienite-Pb(U02)2(V04)2·SH20 

Curite-Pb2uS017·4H20 

Dewindtite-
Pb12(U02)24(P04)16(OH)24·40H20 

Dumontite-Pb2(U02)3(P04)2(OH)4·3H20 

Epiianthinite-U03 ·19H2 0 

Euxenite-
(Yt,Er,ce,La,U)(Cb,Ti,Ta)2(o,OH)6 

Fourmarierite-PbU 4013 ·SH20 

Francevi11ite-(Ba,Pb) (U02)2(V04)2.SHZO 

Gummite - Mixture of hydrated oxides of 
U, Pb, Th and Ca 

Haiweeite-CaUZSi6017·SHZO 

Heinrichite-Ba(UOZ)Z(AS04)2·10-12HZO 

Hje1mite - Tantalate and columbate of U 

Ianthinite-ca3(uo2)6U4(C03)2(OH)18·HzO 

Ishikawaite-(U,Fe,Yt,Ce)(Cb,Ta)04 

Johannite-Cu(uo2 )2(S04)2(OH)Z·6HZO 

Kah1erite-Fe(U02 )Z(AS04 )Z·12H2 0 

Kaso1ite-PbuoZSi04 ·H2 0 

Liebegite-CaZU(C03)4·10H20 

Metaheinrichite-Ba(Uo2)2(As04)2·8H20 

Metakah1erite-Fe(U02)Z(AS04)2·8H20 

Metakirchleimerite-Co(U02 )Z(As0 4 )Z·8HZO 

Meta-lodevite-Zn(UOZ )2(AS04 )Z·8-1ZHZO 

Metanovacekite-Mg(UOZ)z(AS04)2·8H2o 

Metasa1eeite-Mg(UoZ )2(P04 )z·8H2 0 

Metatorbernite-Cu(U02 )2(P04 )Z·8HZO 

Metatyuyamunite-Ca(U02 )2(V04 )Z·S-7H 2 0 

Metauranopilite-(uo2 )6 S04(OH)lO·SH2 0 

Meta-uranospinite-Ca(U02 )2(AS04 )Z·8H2 0 
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Metazellerite-caUO Z(C03 )2,3H 20 

Metazeunerite-Cu(uoZ)2(AS0
4

1
2

,8H
z

O 

Novacekite-Mg(UoZ )2(AS0 4 )z,12Hz O 

parsonite-Pbz Uo2 (P04 )2,ZH20 

Phosphurany1ite-
ca(U02 )4(P04 )2(OH)4,7H20 

Po1ycrase-
(Yt,Er,ce,La,U)(Ti,Cb,Ta)2(o,OH)6 

Rabbittite-Ca3Mg3(U02)2(C03)6(OH)4,18HZO 

Rame1auite-K20.CaO,6U0 3 ,9HZO 

Rauvite-Ca(Uo2 )2 V12033,20H2 0 

Renardite-Pb(U02 )4(P04 )Z(OH)4,7H20 

Roubaultite-Cu2 (U02 )3(OH)lO,SHZO 

Rutherfordine-u02co3 

Sabugalite-HA1(U02 )2(P04 )4,24H2 0 

saleeite-Mg(uo2)Z(P04)2·1ZHZO 

samarskite-(Yt,U,Fe,Th)(Cb,Ta)206 

Schoepite-U03 ,2H20 

sengierite-Cu(UOZ )Z(V04 )Z,8-10H20 

Sharpite-(U02 )6(C03 )S(OH)2,7H2 0 

Sklodowskite-Mg(U02 )ZSi 2 07 ,6H ZO 

soddyite-(UOZ )SSi Z0 9 ,6H ZO 

Swartzite-CaMgU02(C03)312HZO 

Thorogummite-(Th,U)[(Si0 4 ),(OH)4] 

Thucholite-Uraniferous hydrocarbon 

Torbernite-Cu(uo2 )Z(P04 )Z,lZH2 0 

Trogerite-Huoz AS0 4 ,4H 2 0 

Tyuyamunite-Ca(U02 )2(V04 )Z·lOH2 0 

uraninite(Pitchb1ende)-U0 2 

uranocircite-Ba(U02 )2(P04 )2,8H20 

uranophane-Ca(Uo2)2Si207,6HZO 

uranopi1ite-(uo2 )7 S04(OH)12,lSH2 0 

uranospaerite-(BiO)2UZ07,3H2 0 

uranospathite-Cu(uo2 )2[(AS,P)04]2,12HzO 

uranospinite-Ca(uoZ )2(AS0 4 )z,12H2 0 

Uranothorite-(ThU)Si0 4 

Ursi1ite-(Ca,Mg)2(U02)2SiS014·9H20 

Uvanite-(U02 )2 V6017,lSHZO 

vandenbrandite-CuU0 4 ,2H2 0 

vanuralite-A1(Uo2)2(V04)20H,llH20 

vanuranilite-H
3

ouoZV04 ,ZHz O 

vog1ite-CuCaZU(C03 )S,6Hz O 

• 

• 

• 
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Weeksite-K2(U02)2(Si20S)3·4H20 

Widenmannite-Carbonate of Pb and U 

wolsendorfite-(Pb,Ca)U 20 7 ·2H 20 

wyartite-ca3(U02)6U(C03)2(OH)lS·3-SH20 

zellerite-CaU02(C03)2·SH20 

zeunerite-Cu(U02)2(AS04)2·16H20 

Zippeite-(U02)2(S04)2(OH)2·SH20 

G. Accommodation 

1. The Main Collection 

The search for adequate accommodation 
for a collection is usually something 
of a nightmare. New specimen cabinets 
are extremely expensive. Often 
therefore, the collector is forced to 
visit auction sale rooms in the hope of 
finding something suitable. Avid 
collectors do not acquire their 
accommodation first, they acquire the 
specimens and then seek the 
accommodation. 

l(a). Drawer Cabinets 

To house the bulk of a collection and 
present it in any system of 
classification, drawer cabinets provide 
the ideal accommodation; drawers mean 
flexibility. To accommodate the large 
majority of specimens, the individual 
drawers should be about 70mm in depth 
and, to avoid undue weight and give 
ease of extraction, should not exceed 
about 450 x 400mm. A cabinet of 22 
drawers (11 side by side) makes a 
useful piece of furniture and could 
hold up to 500 average-sized specimens. 

If the collector is fortunate enough 
to acquire an old cabinet of this type, 
hopefully it will be fitted with 
locking bars and perhaps dust traps. 
At that age, emanations of organic 
vapours from any timber, including the 
worst offender, oak, will have ceased. 

Should the collector find a joiner 
willing to construct a cabinet to his 
specifications, problems might arise if 
unsuitable timber is used. Even with 
fully seasoned young oak, birch ply and 
Douglas Fir, serious metastability 
problems can be promoted in minerals by 
the slow emanation of acid vapours, 
especially acetic acid. The problems 
are intensified by high ambient 
temperatures and RH. The hydrolosis of 
hemicellulose in timber to acetic acid 
is greatly increased. The best timber 
to use is well-seasoned mahogany 
though, naturally-seasoned or old deal 
is a useful alternative. 

Some drawer units purchased 
second-hand have plastic-lined drawers. 
It is worthwhile trying to determine 
the type of plastic, for some give off 
acid and other vapours. The latter, 
whi Ie harmless themselves, do oxidi ze 
to form organic acids. Peroxide or 
hot-cured polyesters, polyvinyl acetate 
without additives and polyformaldehydes 
should all be suspect . 
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Beware of the use of ul tra-v iolet 
light in open drawers, as many paints 
and wood stains are decomposed by 
ultra-violet light and can produce 
organic and mineral acids. 

Although not designed for use by 
mineralogists, metal cabinets with 
suitably sized drawers, are available 
on the market. However they give poor 
thermal insulation, lack resistance to 
the build-up of static charges (thus 
the greater accumulation of dust), 
offer poor protection against fire, 
unless specifically made to resist it, 
and they are noisy. In their favour is 
their greater strength and the fact 
that they are relatively inert. 

With a large collection of 
micromounts, it is advisable to acquire 
separate cabinets and duplicate the 
a£rangement system. If there are only 
a few micromounts they may be 
assimilated easily into the main 
system. 

Although it is more logical to place 
small specimens, including those in 
glass tubes and small plastic boxes, 
into the main classification system, 
there is a distinct risk that they 
could be crushed by larger specimens. 
The author sees no objection to their 
storage together in shallow drawers in 
a cabinet. They should however be 
within the bounds of classification. 
For example, all the carbonates should 
be together. The problem may be forced 
upon the collector by such practical 
considerations as the large range in 
specimen size in one unit of the 
system, which would not be sensible to 
mix, or in a cabinet of mixed drawer 
sizes. 

As the main collection grows, there 
is a tendency to overload the drawers . 
Nothing looks worse than an overcrowded 
drawer. The indi viduali ty of a 
specimen is lost and the whole 
collection becomes down-graded. There 
is also the risk that two specimens in 
too close juxtaposition may promote 
metastability, adding yet another 
problem. 

It is better to extract the more 
robust specimens from the drawer and 
place them in alternative 
accommodation. This may consist simply 
of numbered boxes in which the 
specimens are placed wrapped in 
newspaper and marked with the accession 
numbers. Remember to alter the finding 
number in the register or cards. Should 
an add i t ional cabinet be found, the 
whole classification and finding 
systems may be expanded and the boxed 
material rejoin its fellows in the 
drawers. 

Remember that opened drawers are 
unstable, and should be supported by 
opening the immediately underlying 
drawer part way. 

l(b). Drawer Linings 

There are two schools of thought 
concerning the type of lining used in 
drawers: (i) plain paper lining; ( i i) 
card specimen trays. 



(i). paper Lining 

TO produce a pleas ing, reasonably 
well insulated non-slip lining to a 
drawer and to cover the bare timber or 
metal base, a good quality matt white 
acid free paper should be used 
(Sckikorr and Volz, 1960). Never cut 
the costs by uSlng the lining paper 
used by interior decorators. An added 
refinement is to put two or three 
thicknesses of cellulose wadding under 
the paper lining. Never use cotton 
wool as a lining material in drawers, 
unless a film of tissue paper is placed 
over it. It is almost imposs ible to 
subsequently remove the fibres from 
some mineralogical material. Specimens 
will then slightly embed themselves 
into the textured surface of the drawer 
base. Alternatively the specimens may 
be placed on some neutral-coloured 
fabric such as "granite cloth" or other 
man-made fibre fabric. 

This school of thought implies that 
drawers with specimens stored in this 
way should be opened with great care, 
preferably by the collect?r hi~self. 

Such risks are better avolded lf the 
second school of thought is employed. 

(ii). Specimen Trays 

Specimen trays offer more protection 
to the specimens in the drawer. They 
prevent sliding and rolling likely to 
take place in paper-lined drawers. 
Preferably of white acid-free glossy 
paper-lined cardboard, these trays are 
available through box makers or 
geological suppliers. They are pro~uced 
in a series of sizes, usually multlples 
of each other. It is advisable to 
re-inforce the larger trays by the 
insertion of an additional layer of 
card in the bottom of the trays, 
although the presence of card tray 
labels will assist rigidity. plastlc 
trays may be more practical than the 
larger card trays, though they are not 
so aesthetically pleasing. 

Always try to fill a drawer with 
trays to prevent undue sliding. Empty 
trays may be used as stop gaps. 

Trays should be of an average depth 
of 25mm, though deeper ones are 
occasionally of use to support 
specimens which do not "sit too well". 

The only objection to the use of 
card trays is the ir relat i ve expense. 
Rather than employ second-hand trays, 
or trays pressed into service as 
specimen trays which were designed for 
other purposes, the author would rather 
do without them. 

l(c). Large Specimens 

Large specimens, perhaps bet ter 
described as "museum specimens", to use 
the old nomenclature (Sanborn, 1966, 
p. 61) may be a source of worry to a 
colle~tor. They are di ff icul t to 
handle to house and to display. In 
additi~n they may have special 
metastabili ty problems. Unless he has 
the resources to cope wi th these 
problems, the collector is well advised 
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to give such specimens to an 
institution that can use them and has 
the facilities to look after them. 

ltd). Open Shelving 

Specimens should never be kept on open 
shelving. The worst enemy to a 
collection is dust. After a life of 
six months on open shelving in a 
domestic situation, the material so 
housed has lost much of its value. 
Dust can destroy lustre. 

l(e). Glass Cases 

Glass cases are commonly used by 
collectors and are often aesthetically 
pleasing. They vary from fitted wall 
units to free standing cases, to flat 
tops fixed to drawer cabinet units. 
Most collectors use them to exhibit 
their more exotic material and they can 
provide a pleasing centre piece in an 
otherwise dull set of furniture. 

They should not hold many specimens 
and so there is therefore little danger 
of undermining any system of 
classification. The cases should be as 
airtight as possible and dust traps 
should be fitted along the edges of the 
openings. 

l(f). Radioactive materials 

The principal hazard from storing 
radioactive minerals is from the 
emanation of penetrating gamma 
part icles. Alpha and beta part icles 
are quickly absorbed by the immediate 
surroundings and constitute little 
hazard. It is a matter of common sense 
to isolate highly radioactive minerals 
from a living area. Ideally, such 
specimens should be completely divorced 
from the classified collection and be 
stored separately in a 
little-frequented place, such as a 
cellar, providing the climate is 
suitable. They should not be kept in a 
living area. If they are in a cabinet, 
they should be kept at the back of the 
drawers and the cabinet itself should 
back onto an outside wall. Shielding 
is hardly necessary under these 
circumstances, but six thicknesses of 
roofing lead screwed inside the front 
of the drawers should ease the 
collector's mind (Hicks, 1983). 

2. Reserve or Exchange Collections 

To be able to store reserve material in 
drawer units is to most collectors a 
luxurious state, although it is very 
nice to have the reserve material 
readily available for inspection by a 
vis i t ing collector who might wish to 
make an exchange. 

If drawers cannot be obtained or 
there is no room for such units, then a 
reasonable substitute may be self
stacking boxes, of either wood or 
plastic. 

Serious lack of space may force the 
collector to resort to using boxes or 
crates stored in a garage or shed and 
his specimens will have to be wrapped. 

• 

• 
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He will then have to be careful about 
specimens of doubtful stability. He 
will need to assess the climate of the 
store, and if it is unsuitable, ensure 
that metastable material is stored in 
its own microclimate within the system. 

To find the material so stored, a 
straight numbering system is perfectly 
adequate. This will provide a list of 
specimens and, to find a part icular 
species, a card index of species in 
alphabetical order should be employed. 
Providing the specimens are duly 
labelled on the outer wrappings and the 
boxes clearly labelled with the run of 
specimens each contains, finding is a 
simple matter. 

I. Transportation of Minerals 

After all the hard work and dedication 
of the collector to his collection, it 
is sometimes sad to see the apparent 
lack of care when it comes to 
transporting his material. 

The key to the safe packing of 
specimens is to ensure that they are 
firmly packed to the limits of their 
fragility. Massive or crystalline 
material may be packed safely in 
several layers of newspaper, but 
crystallized specimens should be 
treated like delicate pottery. 

If material is to be transported by 
car, there are several methods of 
packing which should ensure its safe 
arrival. One is to use a flat box, say 
about 400 x 360mm by 75mm deep with a 
70mm loose-fitting lid. Larger boxes 
introduce weight and manoeuvrability 
problems. In the base of the box are 
placed as many card trays as will 
conveniently fill it including those in 
which the specimens are kept. A layer 
of 5-ply cellulose wadding is placed 
over the trays sufficiently wide and 
long to overlap up the sides of the 
box. The wadding is pressed down into 
the card trays and the specimens 
returned to their original trays in the 
box. If the trays were of the correct 
size to hold the specimens there should 
be adequate support for them. Finally 
a 10-ply layer of cellulose wadding is 
draped over the specimens and the lid 
replaced. The weight of the wadding 
will cause it to embed itself between 
the specimens. Large specimens should 
be placed in "nests" of wadding in 
robust crates or boxes, preferably with 
carrying handles. 

An alternative method is to use an 
open tray of sufficient depth, but not 
so wide that its handling makes 
carrying difficult through doorways. A 
layer of wadding is placed over the 
bottom of the tray and the specimens 
placed on it. Each specimen is then 
enveloped in either 5-ply cellulose 
wadding or tissue paper, so that the 
upper delicate or crystallised portion 
of the specimen remains untouched, each 
specimen being supported in its own 
individual "nest". The only drawback 
to this method is that stacked trays 
are unstable. Even if the depth of the 
tray allows stacking, unless a rigid 
frame is provided to prevent movement 
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of the trays, complete disaster can 
result if one of the trays slips into 
an underlying one. 

Transportation by hand is a 
relatively straight forward matter. 
Weight determines how much can be 
carried. A correctly loaded pack (see 
Section A3), will ensure the safe 
arrival of any specimen, but highly 
delicate material is better transported 
in hand-held containers. Such material 
should be packed in open-topped nests 
of wadding or tissue. Never use cotton 
wool! 

The collector should ensure that his 
material, in whichever way it has been 
packed or carried, should be adequately 
insulated from rapid changes of 
temperature. 

The only way to meet the apparent 
challenge of the postal system is to 
assume that the parcel will be sorted 
through a threshing machine, and take 
the necessary steps to ensure its safe 
arrival at the straw end. 

It is wise to pack a parcel within a 
parcel. The specimen with its 
accompanying labels should be wrapped 
in tissue paper and placed on a layer 
of expanded polystyrene chips half 
filling a small box about 2~ times the 
cubic measurement of the specimen. 
Additional chips are then added until 
the box is completely filled. It is 
then sealed with adhesive tape and 
placed in a larger box sufficiently 
large to contain it and sufficient 
packing material so that it "floats" in 
the centre of the outer box. 
Screwed-up newspaper is ideal pack ing 
material for this outer layer, but 
expanded polystyrene chips, or 
bubble-lined wrapping is equally good. 
The latter, though expensive, is 
particularly good for wrapping heavy 
material, as it ensures maximum impact 
protection and has the added bonus of 
being moisture resistant. 

It is virtually impossible to 
guarantee the safe transportation by 
public services of such minerals as 
zeolites, wulfenite and 'jack-straw' 
cerussite. It is better to carry them 
by hand if possible. Where that is 
impossible there is a technique which 
allows the transportation of delicate 
material over great distances. It 
involves the use of paraffin wax and a 
stout lidded can. Low melting point 
paraffin wax (48°C) is melted and 
poured into the suitably sized can to a 
depth of about 30mm. When set the 
specimen is gently lowered into the can 
and allowed to rest on the layer of 
wax. Molten paraffin wax is the very 
carefully poured into the can until the 
specimen is completely incapsulated and 
the can completely filled. It is 
better to pour the molten wax into one 
corner of the can and not directly onto 
the specimen. The can is then lidded, 
sealed and packed as a normal parcel. 
upon the consignment's arr ivaI at its 
destination, the can is opened with a 
pair of shears and the block of wax 
containing the specimen exposed. The 
block is then placed in a container of 
suitable depth (a baking tin is ideal) 
and the whole placed in a low 
temperature oven. It is wise to choose 



too low a temperature than one too high 
and raise it until the wax has melted 
away off the specimen. When cool the 
specimen is carefully washed under 
laboratory conditions with a suitable 
sol vent, such as benzene (see King, 
1983, p.75). 

The author would not risk the 
transportation of type material by 
public services, but would prefer to 
carry it by hand. No amount of 
compensatory payment from insurance can 
replace an irreplaceable specimen. 

Further sections in the Care of 
Minerals will include: 

l. 
2. 
3. 

The Care of Meteorites 
The Display of Minerals 
The Fate of Mineral Collections. 
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ALPHABETICAL INDEX 

Bold type face indicates descriptive matter. Pagination followed by (1) indicates 
that it is restricted to volume 1, part 1. 

Aalenian, 9-18(1) Amber, 106 

Abbey Wood, 22 

Aberdare, 83 

Absorbent & porous minerals, 
cleaning of, 51-52(1) 

Acanthite, 108 

Accommodation, 145 

Acetic acid, 145 

Acetic acid method, 63 

Acicular habits, 44-46(1) 

Actinolite, 138 

Adhesives, 133 

Adularia, 67 

Agabeg, R., obituary of, 4 

Aglionby Beck, 81 

Agrinerite, 143 

Aguilarite, 108 

Airpen, 61, 77 

Alabandite, 103, 108 

Alabaster, 65 

Alaskaite, 108 

Albert Village, 39 

Albertite, 106 

Albion Pit, 39 

Albitization, 78 

Albrittonite, 101 

Alcohol, 102 

Allendale, 81 

Allophane, 9(1) 

Almston (Stockholm), 11 

Alpha particles, 143, 146 

Alum, 47(1) 

Aluminite, 51(1) 

Alunite, 106, 122 

Alunogen, 45(1), 47(1) 

Amarantite, 47(1) 
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Amey Roadstone Corporation, 25 

Ammonium hydroxide test, 88 

Ammonium molybdate, 88 

Ammonium oxalate test, 88 

Ammonium phosphate, 88 

Amosite, 138, 139 

Amphibole Group, 23, 61 

Analcime, 78 

Anapaite, 108 

Anatase, 139 

Andalusite, 61, 139 

Andersonite, 143 

Andorite, 108 

Ang lesey, 78 

Anglesite, 31(1), 37(1), 38(1), 41(1), 9, 
10, 12, 24, 48-51, 106, 124, 126, 139 

Anhydrite, 92, 102, 106 

Ankerite, 19(1), 29, 82 

Annabergite, 33-39(1), 18, 64 

Anna Maria, Wheal, 40(1) 

Antarcticite, 99, 101, 139 

Anthophyllite, 138, 139 

Antimony, Native, 139 

Apatite, 61, 106, 128 

Ape's Tor, 17 

Applesoft Basic, 86-91 

Apthiatalite, 47(1) 

Apjohnite (Glocker), 47(1) 

Aragonite, 20(1), 31(1), 37(1), 38(1), 
45(1),66,139 

Aramayoite, 108 

Arcanite, 139 

Argentite, 108 

Argyrodite, 108 

Arkwright Mine, 8, 11 

Arkwright, Richard, 8 



Arsenic, Native, 103, 109, 139 

Arsenical ores, 123 

Arsenolite, 47(1), 139 

Arsenopyrite, 61, 82, 103, 119, 123 

Arsenuranylite, 143 

Asbestiform minerals, 138-142 

Asbestos, Blue, 138 

Asbestosis, 139 

Ashby de la Zouch, 28, 29, 37, 39 

Ashby Wolds, 28 

Ashover, 26-32(1), 18 

Ashover Anticline, 26(1) 

Ashover Old Vein, 26(1) 

Asphaltum, 37, 139 

Aston Ingham, 116 

Atacamite, 41(1), 62 

Aurichalcite, 8(1), 45(1), 23-24, 81 

Autunite, 47(1), lOS, 106, 143 

Avelinoite, 127 

Avicennite, 139 

Avon, 125-126 

Aymestry Beds (Ludlovian), 118 

Azurite (Beudant), 47(1), 49, 106, 
122, 139 

Bage Mine (Bag, Baige, Boge), 
7-1S, 19 

Bagshot Beds, 5-7(1) 

Baja California, 40(1) 

Ballard, S., 114, 116 

Ball Eye Mine, 48 

Ball Eye Quarry, 48-S1 

Bararite, 139 

Barium chloride test, 88 

Barium-phosphuranylite, 143 

Barmasters, 8 

Barstow, R.W., see Lloyd, D., 23 

Barstow, R.W., Obituary of, 4 
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80, 81, 83, 121, 122, 124, 141 
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Masson Hill, 48 

Masson Opencast, 48 

Matildite, 108 

Matlock, 11, 48 

Matlock Bath, 7 

Matlock Upper Lava, 49 

Matlockite, 7-15 

Matteuccite, 99 

Maucherite, 104 

May Hill, 114, 118 

Measham, 27-28, 30, 40 

Meerbrook Sough, 7-15 

Melaconite, 62, 141 
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Northern Type Diorite, 32, 41 

North Mainland, 92 
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Nottingham, 37 
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Oil, 31(1) 
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Olivine, 28(1), 105, 141 

Opacity, 88 

Opal, 51(1), 52(1), 105, 106 

Ordovician, 78 

Ore Piece (Newent), 116 

Orpiment, 49(1), 141 

Orthoclase, 67 

Overseal, 40 

Overseal Marine Band, 39, 40 

Oxammite,49(1) 

Oxalic Acid Method, 57-58 

Oxenhall Court (Newent), 116, 117 

Packing (of parcels), 147-148 

paddy End Mine, 80 

Palaeozoic, Lower, 78 

Palygorskite, 52(1), 138 

pararamellsbergite, 110 

Paratellurite, 141 

Parc Colliery, 83 

Parc Mine, 19-21(1) 

Parish Quarry (Gorsley), 118 

Parsonite, 144 

pascoite, 50 (1) 

Pateley Bridge, 23(1) 

Peak District, 7, 18, 48 

Pearceite, 108 

Pegram, E., see Howie, R.A., 22(1) 

penberthy Croft Mine, 125 

Penfieldite, 141 

Pennance, Wheal, 40(1) 

pennines, 33(1), 81-82 
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Penrose, Wheal, 40(1) 

Penroseite, 108 

Pentahydrite, 101, 102 

Pentamerus galeatus, 118 

Periclase, 141 

permian, 40, 92 

Permo-Triassic, 114, 116, 117 

Petherwin Nappe, 23 

Petroleum, 139 

Phenakite, 107, 141 

Phillipite, 50(1) 

Phoenicochroite, 108, 141 

Phoenix, West Wheal, 127, 128 

Phosgenite, 7-15, 19-20, 40, 125, 
126, 141 

Phosphor-rosslerite, 101 

Phosphuranylite, 144 

Phyllites, 40(1), 19 

pickeringite, 50(1) 

Picromerite, 50(1), 101 

pierrotite, 141 

Pintadoite, 50(1), 101 

Pirssonite, 101 

pisanite, 46(1), 50(1), 101 

P1as Newydd Dyke, 78 

Platinum, Native, 67 

P1attnerite, 141 

Pleistocene, 9-18(1), 40(1), 21 

Pliocene, 21 

Plumbonioliite, 102 

Plumbum carbono-muriatum, 12 

poitevinite, 102 

po1ybasite, 108 

Po1ycrase, 102, 144 

Po1ydymite, 108 

po1yha1ite, 50(1) 

po1ythene Bags, 43(1) 

Portishead Beds, 125 

Port1andite, 141 

Portugal, 127 
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Posnjakite, 80 

Pot A Mudstones, 39 

Potassium cyanide method, 71 

Pottery Clays Series, 27, 39 

powys, 78 

Precambrian, 27, 32 

Prehnite, 78 

Prehnite-Pumpellyite Facies, 78-79 

Priddy, 25 

Probertite, 101 

Proustite, 68, 108 

Pseudomorphism, 81 

Psilomelane, 60 

Pumpellyite, 78 

Purbeck Beds, 92 

pwllheli, 78 

Pyrargyrite, 68, 108 

Pyrite, 6(1), 8(1), 27(1), 28(1), 
31(1), 33-39(1), 41(1), 17, 23, 
24, 32, 34, 39, 49, 50, 68, 83, 
103, 117, 121, 123, 124, 125, 
126, 141 

Pyrite Rot (Disease), 103-104 

Pyrite, Nickelferous, 17 

Pyrochlore (of Wohler), 102 

Pyrolusite, 46(1), 52(1), 23, 60, 
69, 141 

Pyromorphite, 8(l}, 27(1), 31(1), 
24, 69, 81-82, 141 

Pyrostilpnite, 108 

pyroxenes, 69 

Pyrrhotine, 8(1), 20(l}, 28(1}, 
31(1), 41(1), 83, 103 

Quartz, 19(1), 28(1), 31(1), 
36-7(1), 40(1), 42(1), 19, 
21-22, 23-24, 60, 69, 81, 82, 
83, 92, 105, 121, 123, 127, 
139, 141 

Quartz, var. Chrysoprase, 107 

Quartz, Amethystine, 69, 107 

Quartz, pseudomorphous after 
riebeckite, 140 

Quartz, var. Rose, 107 

Quartz, var. Smokey, 107 

Quenstedtite, 101 
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Rabbittite, 144 

"Radiation" area, 143 

Radioactive minerals, handling of, 
52-53 

Radioactive minerals, storage of 
52-53, 146 

Radioactivity, 143-145 

Radon, 52, 143 

Raine, A.T., see Young, B.R., 92 

Rain's Vein, 82 

Raised beaches, 40(1) 

Ramdohrite, 109 

Ramelauite, 144 

Rammelsberg, 12 

Ramsdellite, 142 

Rare earths elements, 22-25(1) 

Rashleigh Collection, 33 

Rashleigh, Philip, 33 

Rathite, 109 

Rauenthalite, 142 

Rauvite, 144 

Ravenscar Group, 12(l} 

Ravenstone, 39 

Raven Tor Mine (Ranter, Rentor, 
Rantar), 8, 9 

Realgar, 69, 109, 142 

Redburn Mine, 18 

Refractive Index, 87 

Refrigeration, 100, 102 

Registration, 131-134 

Reinerite, 142 

Renardite, 144 

Rent Tor, 48 

Repair of minerals, 110-111, 134 

Retgersite, 142 

Rhodochrosite, 25, 69 

Rhomboclase, 101 

"Rhonda Valley" (Rhondda), 83, 84 

Riebeckite, 46(1), 138, 142 

Rinne1te, 50(1), 99 

Risori te, 102 



Robinson & Peghorn Limestone, 82 

Rocks Wood (Newent), 117 

Romerite, 50 (l) 

Romeite, Titantian, 110 

Rosasite, 46(1) 

Rossite, 50(1), 101 

Rosslerite, 101 

Roubaultite, 144 

Routhierite, 142 

Russell, New East Wheal, 121-122 

Russell, Sir Arthur, 10, 33, 34, 
37, 132 

Russia, 127 

Rutherfordine, 144 

Rutile, 46(1), 69, 107, 142 

Rutland Mine, 8 

Rwanda, 127 

Saale Glaciation, 17(1) 

Sabugalite, 144 

Safflorite, 103 

St. Agnes, 136 

St. Austell, 127 

St. Austell Granite, 127 

St. Columb Minor, 19 

St. Day, 119 

st. Hilary, 125 

St. Lawrence Valley, 55 

St. Margaret's Bay, 21 

Sal-ammoniac, 50(1), 52(1), 105, 142 

I 
Sa1eeite, 144 

Salisbury Plain, 21 

Salt Pseudomorphs, 41 

samarskite, 102, 144 

Samsonite, 109 

Sanderite, 101, 103 

Sandford Hill, 125, 126 

Sandstones, 40(1) 

Sanguinite, 109 

Santa Rosalia, 40(1) 
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Saponite (of Svanberg), 52(1) 

Sapucaia Mine, 127 

Sartorite, 109 

Sassolite, 50(1), 52(1), 142 

Scacchite (of Adam), 99, 142 

Scalby Formation, 11(1) 

Scapolite, 69-70 

Scarborough, 9-18(1) 

Scarborough Formation, 11(1) 

Scarbroite, 9-18(1), 52(1) 

Scar Limestone, 81 

Schairerite, 50(1) 

Schoepite, 144 

Schrockingerite, 50(1) 

Schuetteite, 142 

Schultenite, 142 

Scoleci te, 46 (l ) 

Scordale, 33-39(1) 

Scordale Mines, 33-39(1) 

Scorodite, 119, 142 

Searlesite, 52(1) 

selenium, Native, 142 

Selenolite, 142 

Se11aite, 142 

Senarmontite, 142 

Sengierite, 144 

sepiolite, 52(1) 

Septarian Nodules, 11(1), 27, 
30, 39 

Sericitisation, 127 

Serpierite, 8(1), 123 

Settlingstones Mine, 33(1) 

Shales, 40(1), 122, 124 

Sharpite, 144 

Shcherbinaite, 142 

Sheet hedges Wood Quarry, 32 

Sheffield City Museum, 37 

Shelving, Open, 146 

Sheppey, Isle of, 5-7(1) 

Shepshed, 3D, 32, 40, 41, 42 
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Sherwood Forest Group, 27 

Sherwood Sandstone Group, 28, 40 

Shetland, 92 

Shipton, A., 117 

Shrinkage (Metastablility), 105 

Siderite, 39, 82, 83, 84 

Siderite Mudstones, 39 

Sideronatrite, 50(1), 52(1) 

Siderotil, 50(1) 

Siegenite, 83-85 

Silesian, 39 

Silica, Removal of, 55, 60 

Silica, Secondary, 21-22 

Silicone Fluid, 51(1) 

Sillimanite, 10, 142 

Siltstones, 40(1) 

Silurian, 8(1), 78, 114 

Silver, Native, 10-11, 104, 142 

Silver Ores, 114, 116, 117 

Silverband Vein, 82 

Single Post Limestone, 81 

Skerry Bands, 41 

Sklodowskite, 144 

Slag, 40(1) 

Smallcleugh Mine, 18 

Smaltite, 104, 110 

Smithite, 109 

Smith, M.E., The mineralogy of 
Fall Hill Quarry, Ashover, 
Derbyshire, 26(1) 

see Bridges, T.F., 7 

Smith, R.A., 11, 12 

Smithsonite, 21(1), 28(1), 
3l( 1), 49 

Smittergill Head Mine, 81 

Smythite, 142 

Snowdonia, 78 

Sodalite, 101 

Soddyite, 144 

Sodium bicarbonate method, 10-11 

Sodium citrate method, 57 
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Sodium hydroxide method, 63 

Solubility, 88 

Somerset, 78, 125, 126 

Soup Kitchen Coal, 39 

South Australia, 127, 128 

South Wales Coalfield, 18, 83, 84 

South West Africa, 127 

Spangoli te, 122 

Specific gravity, 81, 130 

Specimens, Large, 146 

Speed, P., 48 

Sphaerocobaltite, 142 

Sphaerosiderite, 39 

Sphalerite - see Blende 

Spilite, Lower, 78 

Spinel, 11 

Spink, K., 39 

Spodumene, 71, 142 

Sponges, Fossil, 21 

Spothow Gill, 80 

Spring Wood, 39 

Staffordshire, 16-18 

Stalagmite, 38 

Stannite, 104, 119 

Starkeyite, 101, 103 

Starkey, R.E., on the occurrence 
of millerite at Ecton Hill, 
Staffordshire, 17 

Cyanotrichite from 
Cornwall, 119 

An occurrence of carbonate
cyanotrichite from Devon, 121 

A new British locality for 
beudantite: Clevedon, Avon, 125 

Staunton Harold, 27, 28, 29, 30, 
32-38, 40, 42 

Stephanite, 109 

Stibiconite, 142 

Stibnite, 31(1), 46(1), 11, 104, 
109, 142 

Stishovi te, 142 

Storage, Interim, III 

Streak, 81 



Stromeyerite, 109 

Strunzite, 46(1) 

Struvite, 101 

Sulfoborite, 50(1) 

Sulphohalite, 46(1), 50(1) 

Sulphur, Native, 30, 48-51, 
71-72, 142 

Supergene, 70, 122 

sussex, 92 

Swadlincote, 40 

Swallow Holes, 38 

Swanpool Beach, 19 

swanpool Mine, 40(1) 

Swartzite, 144 

Sylvanite (of Necker), 109 

Sylvine, 50(1), 99, 142 

Symonds, W.S., 116 

Symplesite, 109, 142 

Syngeni te, 50 (1) 

Synot, Sir Walter, 33 

Szmikite, 101, 142 

Szomolnokite, 50(1), 101 

Tachhydrite, 50(1), 99 

Takitumu, 78 

Talc, 142 

Tamar, North Mine, 23 

Tansley Borehole, 28(1), 31(1) 

Tanteuxenite, 103 

Tarapacaite, 142 

Tarnish, 103-104 

Tarnish (control of), 104 

Tartaric Acid Method, 58 

Tavistock, 23, 121 

Taylorite (of Dana), 50(1) 

Taynton (Newent), 116, 117 

Taynton Magna, 117 

Techniques, Accessioning, 130-135 

Teesda1e, 81 

Tel1urite, 142 
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Tellurium, Native, 142 

Temiskamite, 104 

Temperature Changes 
(metastability), 105 

Tennantite, 80, 126 

Tennantite-Tetrahedrite Group, 125 

Terlinguaite, 109 

Tertiary Lavas, 78 

Teschemacherite, 50(1), 105, 142 

Tetragonal Symmetry, 19 

Tetrahedrite, 41(1), 19 

Thanet Sands, 22 

Thaumasite, 92 

Thenardite, 46(1), 50(1), 92-93, 
142 

Thermonatrite, 50(1), 99, 101, 142 

Thompsonite, 78 

Thorianite, 142 

Thorogummite, 144 

Thringstone Fault, 39 

Thucholite, 144 

Ticknal1, 37 

Tickow Lane Lead Mine, 
28, 29, 30, 40-41, 42, 96 

Timbers, Selection of, 145 

Tincalconite, 50(1) 

Tin Ore, 123 

Tissington, M., 128 

Toadstone, 26-27(1), 9, 18 

Toarc ian, 9 ( 1) 

"Tombo· Products, 131, 133 

Topaz, 72, 105, 107, 142 

Torbernite, 127, 144 

Tourmaline, 72, 119 

Toxicity, 138-145 

Transportation (of minerals), 
147-148 

Trays, Specimen, 146 

Treak Cliff, 23(1) 

Trechmannite (of Solly), 109 

Trehane, Wheal, 23(1) 

Tremolite, 72, 138, 142 



.. 

II 

• 

Trenchmann Collection (Castle 
Eden, Durham), 10 

Treve1eyan, G.M., Collection, 37 

Trias, 27, 28, 32, 38, 40-41, 125 

Tridymite, 142 

Trip1ite, 103 

Trogerite, 144 

Trona, 46(1), 50(1), 101 

Tschermigite, 50(1), 101 

Tungsten Ore, 123 

Tungstite, 142 

Turgoose, S., see Bevins, R.E., 
19(1) 

Turquoise, 52(1), 106, 107, 110, 
127 

"Turquoise Vein", 127 

Tuscany, 28 

Ty1orstown, 83 

Tynehead, 81 

Type Material, 130 

Tyuyamunite, 101, 107, 144 

U1exite, 46(1), 51(1) 

Ullmannite, 33(1) 

Ultrasonic Cleaners, 44(1) 

ultraviolet Light, 145 

United Kingdom Health & Safety 
commission, 139 

United States National Institution 
for Occupational Safety and 
Health, 138 

University of Cambridge, 37 

Upper Fe11top Limestone, 82 

Upper Lias, 9-18(1) 

Upperton, 31(1) 

Ura1borite, 142 

Uraninite (Pitchblende), 52, 144 

Uranocircite, 144 

Uranophane, 46(1), 144 

Uranopilite, 144 

Uranospaerite, 144 

Uranospathite, 144 

Uranospinite, 144 
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Uranothorite, 144 

Ursilite, 144 

Uvanite, 144 

Valentinite, 52(1), 142 

Vanadinite, 107 

Vandenbrandite, 136, 144 

Vanthoffite, 51(1) 

Var1amoffite, 127 

Vanuralite, 144 

Vanuranilite, 144 

Vaterite, 142 

Velke Mezirici, 127 

Via Gellia, 48 

Vibro-Tool, 61, 77 

Vil1iaumite, 51(1), 142 

Violarite, 142 

Visean, 23 

Vivianite, 72, 109, 110 

Voglite, 144 

Voltaite, 51(1), 101, 103 

Vrbaite, 109 

Wad, 40(1), 25, 49 

Wadding, Cellulose, 146, 147 

Walden Court, 117 

Wales, 78 

Walker, Sir J., 117 

Wallclose North End, 12 

Wal1c1ose Vein, 7-15 

Waller method, 56-57, 61, 64, 67 

Walsh, J.N., see Howie, R.A., 
22(1) 

Wardite, 128 

Waterbank Mine, 17 

Water Soluble Minerals, Cleaning of 
46-51(1) 

Wax, paraffin, 147-148 

Weardale, 23 (1) 

Weeksite, 145 

Well Cleaved Minerals, Cleaning of 
52(1) 



Wenlockian, 114, 116, 117, 118 

West Blackcraig Mine, 80 

Western Australia, 127 

Westphalia, 84 

Weston Favell, 9-18(1) 

wetton, 17 

Wheel Flats, 18 

Whin Sill, 33(1), 35(1), 38(1), 
81, 82 

White Horse Wood, 29 

Whitfield Brow Mines, 82 

Widenmannite, 145 

Wiikite, 103 

Williams Collection (Gwennap, 
Cornwall), 10 

Williams, P.A., see Bevins, R.E., 
19(1) 

Wiltshire, 21 

Windy Brow Vein, 81 

Wirksworth, 7, 11, 48 

witherite, 33(1), 142 

Wolframite, 119, 127 

Wollaton Park Museum, 37 

Wolsendorfite, 145 

woodgate (Newent), 114 

Woolwich Beds, 22 

Wright, Brice (M), 8, 9, 11 

Wright, Bryce M., 8, 9, 11 

Wulfenite, 8(1), 42(1), 25-26, 
40, 48-51, 72, 147 

Wurtzite, 31(1), 72 

Wyartite, 145 

Wyndham Colliery, 83, 84 

Xanthoconite, 109 

Xeron, 143 

Yate, 18 

Yorkshire, 9-18(1), 23(1) 

Yorkshire Silverband Mine, 82 

young, B., Pyromorphite. in the 
Northern Pennines, 81 
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see young, B.R., 92 

and Johnson, E.W., 
Langite and posnjakite from the 
Lake District, 80 

Young, B.R., young, B. and 
Raine, A.T., Thenardite (Na 2S0 4 ), 
a mineral new to Britain, from 
Sussex and Cumbria, 92 

Zambia, 127 

Zaratite, 17 

Zeolite Facies, 78-79 

Zeolites, 139, 147 

Zellerite, 145 

Zeunerite, 145 

Zinc-copper-melanterite, 51(1) 

Zincite, 142 

zinckenite, 46(1) 

zippe"ite, 145 

Zircon, 72, 107 

Zircosulphate, 142 
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