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1 Australian Opals in Colour

VISITING ANDAMOOKA

OFAL AT ANDAMOOKA was not discovered until
19300 The fields lie on a comparatively flat table-
land, west of Lake Torrens, aboyt ninety-cight
miles by road north-cast of Pimba railway
station on the Transcontinental railway, A
graded road Jeads from Port Augusta to the
Woomera/Arcoona Station turp-off, but from
Arcoona Station to the opal fields the road is
classed as a “pastoral track”

In normal weather the track affords reasonably
comfortable uccess, but in dry weather it can be
very sandy and dusty. In all weathers it is very
stony

At Andamooka a number of dugouts are
available to_visitors, who may hire them from
about $12.00 per week, These are similar to those
dugouts used by the opal miners. Many visitors
camp out. As on other opal fields, there appear
to be thousands of holes, on several different
fields, and several miles apart

The opal diggings and *“township™ ure scattered,
and cover a large area. There is a post office,
provision store, general store, chemist, service
station, Red Cross centre, police station, drive-in
theatre, cool drink factory, and a butcher. About
two hundred people live permanently on the
field

There is 2 school. Dances are held occasionally,
also film shows. Some very fine homes have been
built at Andamooka, some with air conditioning,
electric light—and private acroplane parked out-
side.

In addition 1o the S-seater aircraft which
serves Coober Pedy and calls at Andamooka, a
S-passenger Cessna 206 operates a twice weekly
round trip service between Adelaide und Anda-
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mooka. Fare; at_the time of writing: Single
$28.00; Return $56.00. Weekend opal tours are
conducted by the South Ausitalian  Tourist
Bureau. Fare, at the time of writing: $50,00 for
an adult. On some public holidays, week-end
camping tours 1o Andamooki are organised by
the Bureau

Andamooka has a good supply of River Murray
water, which is obtained from Woomera by the
Andamooka Progress  Association. A small
charge is made for its supply

T'he intense heat of the inlund has forced most
people on the South Australian opal fields 1o
make their homes underground, Low hills have
been tunnelled and excavated to provide cool
shelter from temperatures of up to 140 degrees
These dugouts have rooms like those of any
conventional house. Some ure excavated with
only a roof constructed above ground

Kitchen, diningroom, lounge and bedrooms
are dug out; bathrooms are usually missing, for
what use is a bathroom when there is so very
little water? The motels have good bathrooms,
but the taps dribble only a few drops of water to
remind the guest to be prudent in its use

Medical doctors have tried opal mining, and
have also practised on the opal fields, but medical
attention is usually provided by the Flying Doctor
service. The doctor visits the four-bed Coober
Pedy hospital once a month. The people in the
inland fear appendicitis above most other ill-
NEsSses.

Aboriginals “noodie™ for opal on the heaps,
and often make good finds, They may sell their
opal for cash, or exchange it for booze. When they
receive cash every lust member of the tribe hears
about it, and descends to share in the bananza.
It is not unusual for large sums of money to be
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Has been found crystallized, massive, and investing other
minerals at some of the Cornish mines and at a few other
localitics, but it is a rare British mineral. It occurred
crystallized in small cubes, and in cubic dodecahedrons, in
brown gossan at Wheal Duchy in Phillack, and associated with
native silver nt Wheal St. Vincent, both near Calstock ; also at
Huel Mexico in Perranzabuloe, crystallized and massive. At
Silver Valley and Wheal Brothers.

At the Sark silver-mine it formerly occurred massive, and
disseminated in gossan in considerable quantities.

In Ireland it is reported as nccompanying native silver, at

Ballycorus, Co. Dublin.

Order ITI. PLATINUM.

121. PLATINUM.—Native Platina.

Cubie. Primary form the cube. No cleavage. Fracture
hackly. Opaque. Lustre metallie. Steel-grey, streak the same,
shining, Ductile and malleable. H. 45; Gr. 17°5 to 19-0.

Frequently magnetic. Before the blowpipe, alone or with
fluxes, unchangeable. Soluble only in nitromuriatic acid. The
solution yields a yellow precipitate on the addition of a salt of
potash. Platinum, as it occurs in nature, always contains from

14 to 26 per cent. of other metals, iron being slways one, and
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- Oxyden

G R 0 I E Perowskiet catiO,

Etymologie: genoemd  ® Hardheid: 5,5 ® Streep: wit, grijs ® Kleur: zwart, roodbruin, geel ® Trans-

M I N E RA L E N * Soortelijk gewicht: 4,0 e Kristalstelsel: orthorombisch e Kristalvormen

pseudo-hexaéders, pseudo-octaéders, meerlingen e Radioactiviteit: soms

radioactief, afhankelijk van de insluitingen ® Chemische samenstelling

gem), Verenigde Staten (Arkansas — Magnet Cove), West-Duitsland (Kaiser-

stuhl), Zwitserland (Zermatt) ® Toepassing: winning van Ti en zeldzame

grondstoffen.

Stilbiet, heulandiet, clinoptiloliet, laumontiet

&

363 naar de Russische mi-  parantie: ondoorzichtig, doorschijnend ® Glans: metalen, diamanten, vettig
[ 41,24% Ca0, 58,76% TiO; ® Chemische eigenschappen: valt bruisend uiteen
in H:S0;, lost op in koud HF, smelt niet « Behandeling: wassen met gedestil-
] leerd water ® Mineraal dat erop lijkt: magnetiet (367) ® Verschillen: magnetis-
AN me, streep.

z’:‘;:f"alm’; :);és‘ * Splijting: goed * Breukvlak: schelpvormig ® Morfologie: kristallen, korreli-
wRosevY!BSQw ge, massieve, bobbelige aggregaten.

* Genese: ultrabasisch, carbonaten, basalt ® Paragenese: pyrochloor (359), il-
meniet (365), leuciet (396), titaniet (430) enz. « Komt vrij zeldzaam voor  Vind-
plaatsen: Sovjet-Unie (Akhmatovsk), Finland (Vuorijarvi), Brazilié (Baga

Oxyden

Pyrofaniet MaTiO

Etymologie: atgeleid * Hardheid: 5 ® Streep: okergeel  Kleur: donkerrood, framboosrood en zwart
364 van de Griekse woor  Transparantie: doorschijnend ® Glans: metalen, diamanten e Splijting: vol-

:‘e’ff’“’;vl:“:’e'] Pha- maakt volgens /0221/  Morfologie: kristallen, schilfers
,;:’_’;',,,S;“;v :agg; * Soortelijk gewicht: 4,5 ¢ Kristalstelsel: romboédrisch e Kristalvormen: ta-
) bletten  Chemische samenstelling: 46,96% MnO,, 53,04 2
— ;; eigenschappen: zeer zwak oplosbaar in zuren ® Behandeling: wassen met
verdunde zuren of water ® Mineraal dat erop lijkt: soms ilmeniet (365) @ Ver

schillen: streep, rontgenstralen en chemische reacties.
* Genese: metamorf, pegmatieten ® Paragenese: nefelien (397), titaniet
(430), rodoniet (531) enz. « Komt zeldzaam voor ® Vindplaatsen: Zweden (Pajs-
berg), Noorwegen, Sovjet-Unie (Lovozerskymassief), Groot-Brittannié (Wa-

les — Benallt Mine), Brazilié (Minas Gerais — Piquery Mine).

- Oxyden
limeniet FeTiO
Etymologie: genoemd  ® Hardheid: 5-6 ® Streep: bruinzwart  Kleur: zwart e Transparantie: ondoor-

365 naar de plaats waar zichtig e Glans: metalen, vettig  Splijting: niet splijtbaar ® Breukviak: onef-
het ontdekt is: het Il f o kri »
en, schelpvormig ® Morfologie: kristallen, massieve, korrelige aggregaten,
mengebergte in de -
Sovjet-Unie (Kupffer, N rozetten. .
1827) * Soortelijk gewicht: 4,5-5,0 e Kristalstelsel: romboédrisch  Kristalvormen:
R s tabletten ® Radioactiviteit: soms radioactief, afhankelijk van de insluitingen

* Magnetisme: zwak ® Chemische samenstelling: 47,34% FeO, 52,66% Ti0,
* Chemische eigenschappen: onoplosbaar in zuren e Behandeling: wassen
~\ met water of met verdunde zuren ® Mineralen die erop lijken: pyrofaniet
4/ (364), magnetiet (367), chromiet (371), hematiet (472) » Verschillen: streep,
magnetisme, rontgenstralen en chemische reacties.
* Genese: magmatisch, pegmatieten, bergaders, alluviale afzettingen e Para-
genese: magnetiet, apatiet (379), titaniet (430), hematiet, rutiel (464) enz.
* Komt zeer algemeen voor ¢ Vindplaatsen: Sovjet-Unie (llmengebergte),
™\ Verenigde Staten {New York), Canada (Quebec), West-Duitsland (Aschaffen-
burg), Zwitserland (St. Gotthard, Binnental), Frankrijk (Bourg d'Oisans),
Groot-Brittannié (Cornwall), Noorwegen (Kragerd), Zweden (Pletherhorn)
* Toepassing: Ti-erts.

1, Perowskiet ~ idiomorfe kristallen (tot 10 mm); Sovjet-Unie (Oeral). 2. llmeniet—onvolledig ontwikkelde kristallen (tot
10 mm); Zweden (Pletherhorn)
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ie Oxydationszone sulfidischer
agerstatten

Ozxydationszone sulfidischer Lagerstitten 187

Als Beispiel kann man die Lagerstiitte von Potschekuewsk (Transbalkalien) an-
fithren, in dessen einzelnen Partien Adamin in griBeren Mengen vorkommt. Ada-
min entwickelt sich in Hohlrdumen im Limonit, der bei der Oxydation und Aus-
laugung monheimitischer Frze entstanden ist.

Vanadate
Deseloizit ........ 4(Pb, Zn)O - V,0; - H,0
Higelit . ... ..... ein wasserhaltiges Ph- und Zn-Vanadat

Hier kann man all das wiederholen, was bei der Charakteristik der Bleivanadate
angefihrt wurde,
Silikate

Willenslt ooaiisaanaess 27Zn0 - Si0,

CALAMIN coie 2700 - S0y - HO

Alumosilikate des Zinkes! 1200 « m ALO, « nSi0, - p H,O
Nach den Karbonaten sind die Silikate die hiiufigsten Zinkverbindungen der Oxy-
dationszone.
Vorherrschend tritt Calamin auf, der in wechselnden Mengen fast stets in oxydi-
schen Zinkerzen vorkommt und der in einigen Fiillensogar das Hauptmineral bildet,
Die Unt hung seiner paragenetischen Verhiltnisse fihrt fir gowdhnlich zur
Folgerung, da8 er in seiner Hauptmasse bei der Umarbeitung karbonatischer Erze
durch Wiisser entsteht, die CO, und Si0, fithren. Hierbei kann man nur selten eine
unmittelbare Ersetzung des Zinkspates dureh Calamin beobachten, da letzterer
meist aus Lisungen abgesetzt wird und Hohlriiume ausfillt. Im besonderen ist
seine Bildung in Hohlriumen oxydierter Monheimiterze auflerordentlich typisch,
offensichtlich durch Umsetzung von kieselsdurehaltigen Wissern mit eisenfreiem
Zinkspat, der beim Zerfall von Monheimit in Limonit und reinem Zinkspat ent-
stand,
Versuche zur kiinstlichen Herstellung von Calamin, die von Wang und L. E.
Rotman unternommen wurden, fihrten zu keinen Ergebnissen.
So gelang es z. B, Wang, nur amorphes ZnSiO, bei Einwirkung von Natrium-
metasilikat (Na,Si0,) aof eine Zinkhydrogenkarbonatlésung zu erhalten. Ein seiner
Zusammensetzung nach dem Calamin tihnlicher Nioderschlag wurde nur bei der
Einwirkung von NaOH und Na,SiO, anf ZnSO, erhalten. Rotman, der das Sy-
stem Zn0O-Na,0-5i0; und Zn0-Na,0-Si0,-50, untersuchte, erhielt ebenfalls nur
amorphes ZnSi0, und Zn,Si0,,
Daher haben wir bisher noch keine exakten Angaben zur Frage der Bildung des
Calamines unter Bedingung der Oxydationszone, und man kann lediglich hervor-
heben, dal alle Angaben zugunsten seiner vorzugsweisen Bildung bei der Wechsel-
wirkung von hydrogen-karbonatischen und nicht sulfatischen Losungen von Zink
mit Si0,-fiihrendon Wissern sprechen.

! Hierhor gohdren: Moresnetit, Vanuxemit, Fraipontit, zinkhaltige Tone und Kaoline
usw,

3,00 €
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Figure 113. Polylithionite crystal group with
scgirine. The specimen is 3 cm across. G. Hai-
neault collection. Photo by G. Robinson.

Figure 114. Polylithionite rosettes on & pes
domorph of rhodochrosite after serandite. The
overall specimen s 6.5 cim in height. Horvieh
collection. Photo by G. Kobinson. 5

i
Figure 115. Pyrite pseudomorph after pyrrho- £
it measuring 6 cm in height. G. Haineault

collection. Photo by G. Robinson.

Figure 116. Py,
a group of cublc
crystals 4.5 am
across. G. Hained
collection. Phote
by G. Robinsn,

settes. Less frequently it is found as thin, twianed, mrﬂl)‘;
enohedra, thin hexagonal plates and botryoidal aggregaies 2
dochrosite is also found as pscudomorphs after serandit 10 3
across and as pseudomorphs after other minerals.

Rhodochrosite  MaCO,

Rhodochtosite b a common late stage mine

of the pegm

y of habits

and altered pegmatites. It i found in & wide v

colors and is much sought after by collectors. Many excellent ypec

od of 1970 o W

imens of the mineral have been collected over the years, some with The best specimens were collested in the perio o
crystals o Mrpe 25 10 can across; however, the very large crysiall are in the Demix quarry, including some very """‘1"",6“7,.,..'5-:
pencrally lacking anractive colotation and lucent, fattened and twinned triangular plates to 6 cm g
Rhadocheosite occurs most commonly as simple thombobedra, and 1984, some very large but rather unattractive crystals have
s aggregates of curved rhombobedrs forming druses. balls and o collected in the Poudrette quarry
n 23t g

yre——rEd

Figure 117. Pyrophanite rosette 1 cm in di-
ameter. Horvith collection and photo.

Figure 119. Rhodochrosite crystal, 6.5 mm,

from the Den
and photo.

x quarry. Dan Behnke collection

Cokr varies from very pale pink. pale to deep red, orange-ced.
fnish red, orange-brown, pale to dark brown and black, The dark
Jyvun and black color is due to partial alteration to bimessite. Small
gyl are transparent 1o translucent while the larger crystals, with
Evexceptions. arc opaque, with luster varying from vitreous to greasy
vl

Beerite  Na,Ca(Mg.Fe ™ ),51,0,,(0H),
Redeerite, a member of the amphibole group, has been found i
eccia cavities as pale green, transparent prisms to 2 mm in lengil

Mbeckite  Na(Fe " Mg),Fe; 'S1,0,,(0OH),

Redeckite, an amphibole group mineral, oceurs in seams and frac
#0in kmfels and in cavities in the marble xenoliths as m
Aoy, bluish green, grayish blue or grayish green fi
Ry, The fibers are flexible and have u silky luster

Msabuschite  (Ca.Na), (Zr, T1SH,0,F
Racobuschite is an exceedingly rare accessory mineral in miarolit

s i cpieline syeaite. 11 is found as pale yellow to beige
o

crystals forming divergent sprays on analcime lining
Rantien (xh

assoclated minerals are: natrolite, paranatrolite
o wonle

dircon and acgirine, No distinct terminations have

A

Figure 115, Rutile crystal 1
mm across., Horvith collec-
tion and photo,

been observed. The

physical appearance
vitreous

crystals bear some rese

mblance to elpidite
in
They are transhucent 1o ¢

"Paque and the luster is

Rutile TiO.

Rutile, & member of the rutile group, Is a

i relatively common ac-
cessory mineral in hornfels, altered pegmatin

es and sodalite syenite

Figure 120. Rhodochrosite in twinned rhom-
bobedra to 7 mm across. National Museum of
Natural Sciences (Canada) specimen #36586.
Photo by J. Schekkerman,

Rarely it has also been found in breccia and miarolitic cavities

It occurs as splendid, sharp, blocky or short prismatic crystals to
6 mm across; as 1-2 mm, equant, curved crystals; as clongate prisms
10 1.2 cm in leagth; and as oriented, acicular crystals forming retic
ulated aggregates. Twinned crystals are relatively common,

The color is most commonly black (often with  bluish iridescent
coating). very rarely red of brown. The crystals are opaque excepe
for the deep red prisms, some of which ane translucent. The haster is
adamantioe to submetallic

Sabinaite  NaZr,TIO,(CO,),

Sabinaite was originally described from the nearby Francon quarry
in Moatréal (Jambor er al.. 19805 Mont Saint-Hilaire is the oaly
other known locality for the species, and the fint oceurmence of the
mineral as well-formed crystals (Chao and Gu, 1985)

Sabinaite is very rare, occurring as harp, colorless, tabular crystaly
1 1.5 mm across in small cavities in sodalite syenite. It has abso boon
found in a very heavily altered pegmatitic vein i pepheline syeaite
ax sharp, colorless o pake yelhow and pale gray. iranshuent o opeque,
2-6 mm tabular crystahs and stacked micaeous plates.

e



9 Die Grube Clara

Abb. 118 Scheelit-Kristalle auf Quorz, Bildbreite 6 mm

Scheelit, Ca WO, tetragonal (Abb. 118)
kommt vor in Baryt- und Quarzdrusen, zusammen mit
Ferberit, Hiibnerit, Cuprotungstit, Bastnlisit usw. In den
letzten Juhren wurden schine Funde gemacht. Scheelit
bildet gelbe, seltener auch farblose, durchnf‘hnnenjdr.
kiaederihnliche Kristalle, in Wirklichkeit F

mit (112}, bis 3 mm Groe.

Er ist wegen seiner krilftig weiBiblauen Fluoreszenz
leicht aufzufinden und zu identifiziere: .

Stolzit, PAWO,, tetragonal (Abb. 119, 120)
finderben K iei

tritt eher

n.
Auch eingewachsen in kspat us P
wurde er gefunden.
Das Material, in dem er typischerweise zu finden ist,
ist ein sehr dichtes, rotlichbraunes hartes Gestein mit
Aiark llen und igen Baryt-

Q
kristallen

o8

Abb, 119 Stolzit.

Abb. 120 Stolzit; Mimetesit; Bindhetmit, krustig, geld; Bildbreite 5 mm.

auch von Bleiglanz schwarz gefiirbten, weiterin gelben, b g. Hiufig sei ein »A
auch kriiftig orangen, tafligen Kristallen, selteneringel-  Eisen-Wolfi in Form hellgelber bis mittelb
ben, § ischen oder orangen, bipyrami Kri-  Rosetten auf Kupferkies und Qunn. z. . auch ficher-
stallen. artiger Aggregate. Es handelt sich hierbei aber lediglich
Im Oktober 1981 wurden taflige Kristalle bis 2 cm  um das in dieser Ausbildung (gelblichbraun) durch Fe
Be 1 mit M: Pyromor- neue Mineral, das nicht verunreinigt in

phit, Duftit, Beudantit, Cerussit.

Im Mai 1982 fand sich Stolzit in sehr schén ausgebil-
deten, krifti; dicktafligen, fast I 4
Kristallen, zusammen mit Karminit, Cerussit, Duftit

usw.
Bei Stolzit fanden sich geringe Gehalte an Mo, Wulfe-
nit lieB sich aber bisher nicht nachweisen.
Schmeltzer (14) berichtet in Lapis ohne genauere
Angaben {iber einige »Wolframmineralien in der Poly-

8!
graublaugriiner Farbe in gleicher Form auftritt, in
Sammlerkreisen unter sneues Kupfer-Wolframmine-
ral« bekannt und dax z. Zt. von Prof, Walenta untersucht
wird. Die Beschreibung soll in Kiirze vorliegen. Dieses
Mineral selbst wird von Schmeltzer in Form qﬂlnblluu
Kugeln als Kupferwolfi | erwithat, Fe

len ist dabei jedoch, daB Kupfer nicht unter den Katio-
nen bestimmend vertreten ist. Auch handelt es sich
nicht um ein Wolframat (Abb. 38, 43, 44).

69
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Les roches Salmiennes a coticule dans la

région de Salmchateau

MINISTERE DES AFFAIRES ECONOMIQUES ——

Administration des Mines - Service Géologique de Belgique

Rue Jenner, 13 - 1040 Bruxelles

LES ROCHES SALMIENNES
A COTICULE DANS LA REGION
DE SALMCHATEAU

par
Joseph GROGNA

PROFESSIONAL PAPER 1984/2
N° 206

&
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19 Le Givetien et le Frasnien du massif de 100 €
la Vesdre (...)

i T = 1 '.

GE BE LA FENETRE DE THEUX 113
P. FOURMARIER (1954a et 1958) qui attribue au Frasnien du Bassin de Theux une
ACADEMIE ROYALE DE BELGIQUE

puissance faible (50 4 60 métres pour tout I'étage) ainsi qu'une succession com-
parable & celle de Chaudfontaine ou de Colonstére, cet étage nous semble éga-

MEMOIRES DE LA CLASSE DES SCIENCES

lement témoigner de ressemblances frappantes avec les formations contempo-
Collection in-4* - 2* série, T. XVIII - fascicule 2 - 1974 raines de Trooz, de Fraipont, des Forges, de Tilff et de Hony comme c’est le cas

pour les couches sous-jacentes.

Le Givetien et le Frasnien
du Massif de la Vesdre

Stratigraphie et Paléogéographie

par Marie COEN-AUBERT
Docteur en Sciences Géologiques et Minéralogiques

Fig. 28, — Situation des affleurements de la Fenétre de Theux

LE COUVINIEN
AFFLEUREMENTS

Point 1: P. FOURMARIER, 1950b et c.
D.: N 45°E et L: 50° (poudingue) a 34°NW (carriére de gres).
Point 2: P. FOURMARIER et C. HARIGA, 1949,
P. FOURMARIER, 1950a et b.
D.: N 68° 4 55°E et I.: 40° & 52°N.
Point 3: P. FOURMARIER, 1950a et b.
Point 4: P. FOURMARIER, 1950a, 1950b et 1954a.

G.158 RUXELLES - PALAIS DES ACADEMIES SRR
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3,00 €
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398 METAHOHMANNITE

COLOR-LUSTER: Orange

MODE OF OCCURRENCE: Occurs at Alcaparossa and
Chuquicamata, Chile, as an alteration product of hoh-
mannite.

BEST REF, IN ENGLISH: Palache, et al., “Dana’s System
of Mineralogy,” 7th Ed., v. II, p. 608, New York, Wiley,
1951

METAKAHLERITE
FelUO;),(As04); - 8H, 0

CRYSTAL SYSTEM: Tetragonal

Z:1
LATTICE CONSTANTS
a=7.18
c=8.58
3 STRONGEST DIFFRACTION LINES:
(Sophia Shaft) (synthetic)
3.59 (100) 8.86 (100)

( 90) 359 (100)
4.29( 60) 1608 ( 70)
OPTICAL CONSTANTS
w =1.642
€= 1.608

Uniaxial to biaxial, negative, with 2V up to 22°
HARDNESS: Not determined

DE} Y: 3.84 (Calc,)

CLEAVAGE: {001} excellent

HABIT: As scaly aggregates
COLOR-LUSTER: Sulfur yellow; pearly on {001}

MODE OF OCCURRENCE: Occurs in the Sophia Shaft,

Wittichen, Baden, Germany.
BEST REF. IN ENGLISH: Walenta, Kurt, Am. Min., 45:
254 (1960)

METAKIRCHHEIMERITE
Co(UO; ), (AsO4 ), - 8H, 0

CRYSTAL SYSTEM: Tetragonal
LATTICE CONSTANTS: Cell probably similar to metakahl
erite
3 STRONGEST DIFFRACTION LINES:
8.55 (100)
3.56 (100)
5.07( 60)
OPTICAL CONSTANTS
w=1.644
€=1617
Uniaxial to biaxial () with 2V = 0°-20°
HARDNESS: 2-2%
DENSITY: <3.33
CLEAVAGE: {001} excellent
HABIT: As tabular crystals, and crusts.
COLOR-LUSTER: Pale rose; pearly on cleavage

MODE OF OCCURRENCE: Occurs associated with meta-
kahlerite, novacekite, meta-heinrichite, and erythrite in the

Sophia shaft, Wittichen, Baden, Germany
BEST REF. IN ENGLISH: Walenta, K., Am. Min., 44
466 (1959).

5,00 €

METANOVACEKITE
Mg(UO; ); (AsOy4 ), - 4-8H, 0
Autunite Group

CRYSTAL SYSTEM: Tetragonal
CLASS: 4/m
SPACE GROUP: P4/n
z
LATTICE CONSTANTS
a=7.16
c=858
3 STRONGEST DIFFRACTION LINES:
8.52 (100)
3.57( 90)
2.14 ( 60)
OPTICAL CONSTANTS

HARDNESS: 2%
DENSITY

(Meas.)
3,716 (Calc.)
CLEAVAGE: {001} perfect
{010} indistinct
{110} indistinct
HABIT: Crystals rectangular plates flattened on {001}
As crusts or porous interlocking aggregates of thin plates and
scales; also as lamellar aggregates
COLOR-LUSTER: Dull pale yellow, yellow. Nearly
opaque. Fluoresces dull green in ultraviolet light
MODE OF OCCURRENCE: Occurs at the Anton mine,
Black Forest, Germany
BEST REF. IN ENGLISH: Walenta, Kurt, J. Geol. Landes.
Baden-Wurtemburg, 3: 17 (1958). Walenta, Kurt,
Tscherm. min. pet. Mitr.,9: 111-174 (1964)

METAROSSITE
CaV,;04 * 2H,0

CRYSTAL SYSTEM: Triclinic

Z:2
LATTICE CONSTANTS
a=17.065 a=96"39"
b=17.769 fi=105°47"
c=6.215 y=92°58"
OPTICAL CONSTANTS
a=1.840
p>1.85
7> 185
(+)2V = large
HARDNESS: Not determined. Soft
DENSIT 45 (Meas.)

CLEAVAGE: Not determined. Friable

HABIT: As platy to flaky masses and veinlets. Twinned
on (0T1).

COLOR-LUSTER: Light yellow. Peatly to dull

Soluble in water

MODE OF OCCURRENCE: Occurs asa dehydration prod:
uct of rossite in carnotite-bearing sandstone in Bull Pen
Canyon, and in ore from the Buckhorm claim, Slick Rock
district, San Miguel County, Colorado
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Colour and transparency Copper red to brown,
tarnishing rapidly to purple iridescent; opaque.
Streak Pale grey to black

Lustre Merallic.

Distinguishing features Colour and tarnish
Soluble in nitric acid.

Formation and occurrence Common in hydro-
thermal ore deposits, both as a primary constituent
and as a product of secondary enrichment.

Uses An important ore of copper.

Galena

Composition PbS. Usually contains some silver
Crystal system Cubic

Habit Crystals are usually cubes, often with
octahedral modification; also massive.

Twinning Penctration and contact twins on
octahedral plane

Specific gravity 7-58.

Hardness 2}

Cleavage and fracture Perfect cubic ¢
subconchoidal or stepped fracture; britcle.
Colour and transparency Lead grey; opague
Streak Lead grey

Lustre Merallic.

Distinguishing features Specific gravity; colour:

lustre; cleavage

Formation and occurrence Very widespread

in most hydrothermal sulphide bodies usually
associated with sphalerite, especially in metasoma-
tic or replacement deposits. It also occurs in sedi-
mentary formations

Uses Ore of fead; the metal is used in batteries,
sheeting, pigments, and a numbser of alloys. Also,
important source of silver,

Sphalerite (Blende)

Composition ZnS. Usually contains some iron
Crystal system Cubic

Habit Crystals occur as tetrahedra; also massive
and sometimes fibrous

Twinning Common on octahedral plane.
Specific gravity 1:9-4'1

Hardness 334

Cleavage and fracture Perfect on {or1}: con-
choidal fracture; brittle

Colour and transparency Brown to black (with
increasing iron content), sometimes yellow or
red; transparent to translucent

Streak Brown-yellow, sometimes white.
Lustre Resinous to adamantine.

Distinguishing features Colour; lustre; cleavage;

slowly soluble in hydrochloric acid, giving ‘rotten
cgg’ odour of hydrogen sulphide
Formation and occurrence Widely occurring
in hydrothermal ore veins, usually associated with
galena and other sulphides: Also found in contact
and sed y 3
Uses Major ore of zinc. The metal is used in
several alloys, notably brass, in the galvanizing
process for the coating of iron, and in pigments

Chalcopyrite (Copper Pyrites)
Composition CuFeS,.

Crystal system Tetragonal

Habit Crystals often of tetrahedral appearance;
generally massive, compact

18

L

Twinning On |12}

Specific gravity 4'1-43

Hardness 314

Cleavage and fracture Poor cleavage: uneven
fracture; brittle

Colour and transparency Brass yellow, some-
times with iridescent tarnish; opaque

Streak Greenish black.

Lustre Metallic

Distinguishing features From pyrite by habit,

colour, greater brittleness. From gold by its lack of

malleability, and its solubility in nitric acid
Formation and occurrence Very widespread in
medium- to high-temperature hydrothermal ore
veins, associated with pyrite and other sulphides
Also in contact metamorphic deposits

Uses One of the principal copper ores.

Stannite

Composition Cu,FeSnS,

Crystal system Tetragonal.

Habit Crystals rare, appear tetrahedral due to
twinning; usually massive or granular

Twinning Common on {112}

Specific gravity 44.

Hardness 4

Cleavage and fracture Poor cleavage; uncven
fracture

Colour and transparency Stecl grey to iron
black; opague.

Streak Black.

Lustre Metallic

Distinguishing features Habit. Massive speci-
mens require optical examination in reflected light
for positive identification.

Formation and occurrence Rarc mineral found
in tin-bearing veins, especially from Cornwall,
England, and Bolivia.

Uses A minor ore of tin,

Black, tetrahedral
crystals of
sphalerite with
white globular
caleite; from
Trepda
Yugoslavia.

Galena: cube

Galena: cube and
octabedron

Sphalerite
combination of
two tetrahedra and
cube

Chalcopyrite

3,00 €
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22 Reégion du Nord — Bassin de Mons

Au “ﬂ.ﬂ de un' 8 rendre & Tournai v Studier I3 corridre Comeat &

Chercq dont la dencription est donnés en annexe de |p Fig. 48 Pour vy
rendre. & Tournal prendre [a route de Valenciennes 81 300 m aptés le pont
du chemin de fer, tournar & gauche, au nivead d'un moulin en ruines. On
trouvers 18 lo chemin d'acads 8 ia carriére

On mviendra ensulte en France & Bouvines od 'on volt do nombreuy
petits affleurements de Turonien moven, en particuller au niveau de |y
place. Les silex y montrent parfois de beaux spicules dEponges

On se dirlge ensuite vers Fretin pour visiter la carrigre Lefebyre-Dapye)
montrant une trés belle craie sénonienne malhsureusement pou fossi
fare. Tout au plus trouvera t-on. en patit nombre, Micraster cor tesduding
rium, Inaceramus involutus, des Rhynchonslies at des Eponges. Malhey
reusament cette carridre est actusilemant en partie utilisge comma dépdr
d'ordures ménagéres Les strotes ot les diociasas sont bion apparentes

En poursulvant le trajet correspondant & la Fig. 49 on srrive & Leforest
18 carridre & visitar sa trouve au Nord de I'agglomération

En venant da Moncheaux par fa D. 120, on a une belle vue d'ensembile
sur Vexploitation. On y extrait des argiles yprési {argile pi
d'Orchies) sur 8 m d'épaisseur ot des sables landénians {sables d'Ostri
court) sur prés de 10 m d'épaisseur. La coupe observable ast 1a sulvante
(Fig. 50)

| S - Fig, 50. - Coupe de Ia camiére de Leforest
(PdCl

5. Terra sruble et limons brunitres
4. Argile brundtre & dem on plaquettss ot présentant des noduies § cortex bianc
ot des lentitles gré d variable (0.10 & 0.30 m) et pou
vant atisindre 1 m de long‘mw

Da plus an peut y récolter des nodules pyriteus e des cristaux de gypse génkrale
ment en cristaux simples ou machkés piad d slouatte
3. Arglle grisdtre 4 nolrfire
2. Sable blanc et fin Bu sommet parcoury de train
1re4 vors fa base
1. Sable arglleux. glauconieux verdiire ot porfois franchament noirlitre

Au niveau de I'eau ocoupant I fond de la carriére, on pout trouver de trés nam
breuses coquilles malhoursusement trés fragilas. Par contre. sur les surfaces
sebiosuses balaydes par 8 vant, on ouve friquemmant des dents de polssons mises
on refiof par cosion différantiolla

Cos matdrisux servent 4 la confection de tuiles

roussas, devenant pius grisd

Monter ensuite & Mons-en-Pévéle o0 I'on voit les grés calcaraux et les
sables & petites Nummulites (N. planulatys) da |'Yprésien supérieur, en
particulier préa du chateau d'eau. Du sommet de la colline, on pourra mon
tror June part 1o plaine des Flandres ot Lille ot d'autre purt le Bassin
&' Orchiax 01 plus au Sud. les terrils des axnloitations minldsse N o anine

IV - LA PICARDIE
ESQUISSE GEOLOGIQUE

Lo territolre considérd s'étand sur plusteurs rogions naturelles. La plaine
maritime de Picardie, le Vimeu, le Ponthiew et FAmiénois constituent (a3
Picardie occiderntafe ot te Santerce, lo Vermanklois et le Laoanois appar
tiennent & la Picardie odlentale. Au Nord, la Picardie ast limitrophe de
I'Artods. du Cambrésis et des pays vardoyants que sont TAvesnois et la
[ hidracha. Sa limite st constitués par la Champagne alors qu elle est bor
dée au Sud pat /¢ pays de Bray.

De maniére wds simplifiée, on distinguera les 3 ensembles géologiques
suivants © la plaine maritime de Picardie. les plateaux crayeux picards, st
|¢ Sud de la Picardie o\ & plateau crayaux disparall sous 18 recouvrament
worticire. La dascription de cette dernidre région naturelle est réalisée dans
Litindraire 15

La plaine maritime picarde

La plaing maritime picarde plus connue sous les termes inadéquats de
Marquenterre ou de Bas-Champs constitue un étroit liserd ensemé entre

| DO O VT | | LEGENDE

-

Fillars sur Authie

Fig. B, - La plainke maritime picardy.
1. Moateay oraveux, ~ 2 Fulaisn mnf‘\ ahertinnne ! Conhm dc qnlm- ancims, -
JAB My diurie At idboa Sryiination

1,00 €
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the Bravais lattice types. Thus, point group 2/m belongs to the mono-
clinic system, and the two monoclinic lattices are P and C, so we can
‘expect P2/m and C2/m as space groups. Our space group symbol will
always consist of a capital letter denoting the centering followed by a
generalization of our Hermann-Mauguin point group symbol to allow
for glide planes and screw axes, In obtaining the space group symbols
in this way, we must remember to include separately such cases as
Cmm2, where the twofold axis is perpendicuiar to the centered face,
and Amm2, where the twofold axis is one of the edges of the centered
face. These combinations of point groups with Bravais lattices will give
us a total of seventy-two space groups.

We next have to consider the possibility of replacing each of the
rotations and reflections by the corresponding screw axes and glide
planes. In our example with point group 2/m, this gives space groups
P2,/m, P2Je, P2,[c, and C2/c. In this process we must carefully delete
duplications. For example, P2/a is the same as P2/c, except for the
naming of the  and ¢ axes. It is less obvious that €2,/ differs from
C2/c only by a shift of origin, but these are not two different space
groups. Proceeding in this way, we eventually arrive at a list of 230 space
groups, and these are listed in Appendix 1.

4-5 Relationship between space groups,

The list of space groups in Appendix | has been divided into seven
crystal systems, and each of these has been further divided into point
groups. Thus, associated with the tetragonal point group 4/m we have
the six space groups P4/m, P4y/m, P4/n, P4y/n, I4/m, and I4 /a.
Although a structure described by space group P4/m is certainly quite
different from a structure described by space group P4;/m, both crystals
belong to point group 4/m, and the macroscopic physical properties of
the two crystals will obey the same symmetry conditions. If a physical
property (for example, electrical conductivity) is measured along the
direction [wvw], the property will have the same magnitude along any

mmu;b.eamummmrmmmmmmpu.
will have all the symmetry of an ellipsoid of revolution.! However,

! See J. F. Nye, Physical Properties of Crystals, Oxford Univ. Press, London,
1957, for a treatment of the symmetry of these properties.

SPACE GROUPS AND EQUIVALENT POSITIONS 73
c &
Y g Sl
& & & &
1 09 08
s I )
O?I 4 8 0.1 09
0 b a 0
(®) (v)

FIG. 42 Arrangement of points in space group Pdy/m. (a) a Axis pointing
out from page; origin at lower left. (b) b Axis pointing out from page, a axis to
left; origin at lower right. )

ﬂphyﬁdmﬂhwmhnltmmhchhlymmy,mddl
crystals belonging to point group 4/m have the same relationships
between equivalent directions. Figure 4-2 shows a hypothetical
structure in space group P4;/m. An atom has coordinates 0.1,0.2,0.3;
symmetry operations generate the equivalent points 0.1,0.2,0.7;
09,0.8,0.3; 09,08,07; 08,0.1,08; 08,0.1,02; 02,09,08;
0.2,09,0.2. coordinates will be derived in Section 4-6.) The
arrangement of atoms is the same whether viewed along the a axis or
b axis. That is, Fig. 4-2a is identical with Fig. 4-2b, except for a transla-
tion of d¢ (remember that these are periodic structures, so additional
points occur in adjacent unit cells). Since the structure looks the same
whether viewed along a or 4, any physical property will have the same
value in these two directions, as long as the physical measurement is not
:pable of detecting the shift of a few angstrom units corresponding to

The point group of a crystal may always be obtained from the space
group symbol by replacing each screw axis n, by the proper rotation
axis n and each glide plane by a mirror plane m.
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MOLNAR AND TAPPONNIER | THE COLLISION BETWEEN INDIA AND EURASIA 67
& £ 80 %

could have come a few million years
later or as much as 10 million years ear
lier. In any event we interpret the change
in the rate at which India approached its
present position as an indication that the
first stages of collision came at about the
same time as the change in rate, and that
the buoyant continental crust of India,
instead of being subducted, put a brake
on the northward motion of the India
plate

Although the reconstructions provide
support for the view that continental
crust cannot be subducted, they leave us
with what may be a more difficult prob-
lem. If we conclude that India and Eur-
asia collided 40 million years ago. we
must also conclude that since then India
has traveled northward about 2,000 kil-
ometers with respect to Eurasia. If the
continents collided earlier, the distance
covered is even greater. Bearing in mind
that continental crust cannot be sub-
ducted, we are faced with the problem
of accounting for the displacement of a
piece of crust that has an arca the width
of India and is 2,000 kilometers long

The continuing northward motion of
India at a rate of about five centimeters
per year is probably responsible for the
widespread tectonic activity in Asia. For
example, seismic activity is detected
over an area extending some 3,000 kil-
ometers north and east of the Himala-
yas, Among the 22 greatest carthquakes
listed by Beno Gutenberg and Charles
F. Richter of the California Institute of
Technology for the period 1897-1955,

astern
Asia, four of them north of the Himala-
yas, The deformation of the surface of
the carth that accompanied some of
these earthquakes was huge. The 1957
Gobi-Altai earthquake in Mongolia.
which came after the Gutenberg-Rich-
ter study and would probably have been
too small to have been included, caused
displacements of as much as 10 meters
along the main fault associated with the
carthquake. Such large displacements
along faults seem to have been charac-
teristic of several of the great carth-
quakes in Asia. In any case it is clear that
the region as a whole does not act as a
rigid plate.

Asia is known for high mountains not
only in the Himalayas and Tibet but also
farther north and cast. where in the Tien
Shan and Nan Shan ranges there are
peaks of up to 6,000 meters. Ordinarily
high mountains are rapidly worn down
by erosion. so that their existence im-
plies large crustal movements in recent
geologic times. Studies conducted by
Russian geologists (V. N. Krestnikov,
A. V. Goryachev, S. A. Zakharov and
others) show that the area of the Tien
Shan range was nearly flat from 200 mil-
lion years ago to 30 or 40 million years
ago, and that it has been clevated since
then. Although other reports we have
secn arc less definitive, they do suggest
that the relief in Mongolia and China
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INDIA’S NORTHWARD DRIFT has been reconstructed from magnetic reversals in the
fioors of the Indian and Atlantic oceans. As molten rock welled up into the rift in the ocean
floor and hardened it became i to the polarity of the earth's
magnetic field. At infrequent and irregular intervals the earth's polarity changes, leaving a rec-
ord that can be dated, This “time lapse™ reconstruction shows that India traveled some 5,000
kilometers northward with respect to Eurasia in the 20 to 30 million years before its collision
with Eurasia. Over the past 70 million years the northeastern tip has actually traveled some
7,000 kilometers. Velocity for continent as a whole was about 10 centimeters per year for the
first 30 million years and about five centimeters per year for the next 40 million. In this recon-
struction it is arbitrarily assumed that the boundary of Eurasia is fixed in its present location,
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322 Optical Crystollography

Sphenical eltipse
Intersaction of cone
and sphere

A

Qpuic axis

Cone containing
Section of indicatrix ’ normals
containing equal radil, : g e s

each parpendicular to a2
wave normal in the cone

Indicatrix ™

!

/

Figure 12-4 Diagram showing origin of spherical ellipse about paints oF emergence ol

>

the opiw axes on 4 spherie al projection

Stated another way, cach ellipse gives the loci of the points of emergence on
the sphere of the wave normals for the various sets of waves for which the erystal
has a constant refractwe index. By construction, the trace of the plane of
vibration of waves in the wave front emerging at a particular point on a
spherical ellipse is perpendicular to the ellipse at the point ol emer-
gence, Thus, perpendiculars (or angents) drawn to the ellipses at the
point of intersection of two ellipses on the sphere give the triaces of the
mutually perpendicular vibratuon planes of the two sets of waves in the
wave [ronts emerging at the intersecuon Figure 12-5 portrays the
relationships discussed above. N is a spherical projection of a wave
normal at the intersection of two spherical ellipses, The traces of the
planes of vibration of the waves in the wave fronts advancing along
the wave normal are indicated by the doubly termmated arrows. The

3,00 €
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Figure 12-5  Diag ¢
sl I.n.,ll.un shuwing relatonship between an indicatrix and the spheric
lcuting e .
iz cating the Joci of the points of emergence of waves of equal velocity. Vibe
ections tor light emerging at a point N are indicated by arrows,

traces ane
tces of the planes of vibration can be determined also by construc
tions hased on the law of Biot-Fresnel,
< “hcl sphierical ellipses showing the loci of points of emergence o
ave v 4 vy - 1

y l'l)llls of equal wave-normal velocity have been called isotagur
An orthographic projection of the isotaques into any plane of th
spherical projection is called a skiodrome. ‘

b o Sheiten ‘ i :

llu_uv’cl 12 »h to 12-8 are skiodromes for a biaxial negative crysti
with a 21" of 60 degree: 3 2-6 jecti ‘
o 1 { 60 degrees. In Fig. 12 -6 the plane of projeciion is normi
o X, the acute bisectrix. 4 and B are the points of emergence of th
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301 12.2 The structure factor
MARC DE GRAEF AND MICHAEL E. McHENRY

independent of the lattice parameters. Note that this is the case because of the particular

definition we use for the reciprocal lattice vectors. In the following subsections, we will
look at the four possible types of centering (P, C, I, and F) and determine the extinctions
for each of them

12.2.1.1 Primitive lattice A primitive lattice is characterized by the absence of any cen-
tering vectors. This means that for the most general atom position r= (x, v, 2) (general in
the sense that the atom does not lie on a symmetry element of the structure) there is no

equivalent atom located at any of the positions v + A, r + B, r + C, or r + I (using the
notation from Chapter 3). For a primitive structure with only one stom in the unit cell, say
at r=(0.0,0), we find:

An Introduction to Crystallography,
Diffraction, and Symmetry

1

/ Frj = z ‘Ivcfwuv'_ﬂv‘\‘h o _ f.

SECOND EDITION | | ‘

and, therefore, the diffracted intensity is proportional to iy = 2. Remember that the value
of f does depend on the particular lattice plane (hk/). In other words, for a4 primitive lattice
there are no extinctions; all lattice planes give rise to a diffracted beam.

12.2.1.2 C-centered lattice A C-centered lattice is charactenized by the fact that, for every
atom at position r, there is an identical atom at position r + C. The structure factor for this
situation (for r= (0,0,()) is given by

2 kv +12) Tilh+4d
['m,' — th.vnlm Ly, =1: s “‘ 4 c.l ) \..
=1

Using the properties of exponentials and Euler’s formula we can rewrite this as

Fuun = /cj'”‘.“(qiz““"&' 3 u:lmu.)

:’»cfnn-h

Il

i
cos —(h + k).

9
The intensity in the diffracted beams is then proportional to

Fal® = (Zluf""“'cm :«h - A)) (2!c .'"”""cm'-:lh + A:)

= 412 cos® = (h + k). (12.8)

ol A
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(b) (c) (d)

Figure 6.25. Schematic representation of pyroxene and pyroxenoid structures in terms of the arrangement of tetrahedra along the chain
1 the coordination of the chain to the underlying octahiedra. (a) The straight chain of clinopyroxenc, with u 2 tetrahedra repeat, denoted
% () The wollastonite chain with 4 3 tetrahedra repeat, denoted W. (b) Ferrosilite 111 has « chain denoted PPPW with a repeat of 9
ferahedra along the chain. (¢) Pyroxmangite has a chain denoted PPW with a repeat of 7 tetrahedra along the chain. (d) Rhodonite has a
IW chain with o repeat of 5. The full line against cach chain shows the repeat length and the changing orientation of the chain. (After
Licbau, 1985.)
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Figure 6.26. Pressure - Temperature diagram showing the stabil
fy regions of thodonite. pyroxmangite and pyroxenc structures Sl N \

fir the composition MnSiO,. Increasing the pressure and/or = 1 i

dsrcasing the temperature is equivalent to the effect of decreas s & <

g the cation size, and hence MnSiO, forms the pyroxmangitc { L \
he

L

3 Figure 6.27. The structure of wollastonite in terms of the ar
Imitless possibilities for stacking sequences, but the ment of chains along the b axis, A (100) module is a layer of the
structure whose thickness defines the triclinic unit cell of 17T
by wollastonite, There ure two possible positions for subsequent
wquence TGTGTG... a 2-module repeat and a modules: cither translated along the a axis of this triclinic cell as in

gost common wollastonite structure has a stacking

sonoclinic cell (hence 2M  wollastonite), Other the two unit cells outlined on the left, or displaced by b/2 as is the
case for the module on the right, (After Hutchison and McLaren

sucking sequences which have been described are 1976.)

TIGTTG (3T wollastonite), TTTGTTTG (4T woll-

wionite) and TTTTG... (5T wollastonite). Of the are found regularly, indicating that there must be

many possible polytypic stacking combinations a few energy minima associated with particular sequences,
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Colour: lavender to blue

Dumortierite has been located in the Lowveld near the Sabi
River, and it has also been reported from the Urungwe area.
Rhodesian material is frequently opaque and massive but has
fairly good colour. Its most important use is in industry in the
manufacture of ceramics and refractory materials, but because it
is fairly hard, tough and durable and can take an excellent polish,
it is always a welcome acquisition for the lapidary.

EPIDOTE (Fig. 13, page s8)

Hardness: 6-7

Specific gravity: 3:25-3+§

Refractive index: 1+73-1-76

Crystal system: monoclinic.

More than 200 forms known
Colour: tea coloured to yel-
lowish-green

Epidote occurs in many forms mostly in metamorphosed
calcium rich rocks, but it is also known to occur in pegmatites.
A variety, known as allanite (shich is radioactive) occurs in such
rocks as granite, syenite, diorite and also in the pegmatites.
Because of the great varicty of crystal forms, it is of great interest
to the collector of specimens,
A fairly high proportion of crystal material found in Rhodesia
is of gemstone quality and can be cut into interesting ring and
brooch stones. Clear stones show fairly strong pleochroism from
tea colour to pale yellowish-green. The pleochroism is, however,
most marked in the flat bladed crystals.

Most of the good material discovered to date comes from the
Fungwe area, but it is possible that other deposits exist in the
Urungwe and Victoria districts as well.

EUCLASE

Hardness: 7- 5-8

Specific gravity: 3-1-3-13

Refractive index: 1-64-1-67

Crystal system: monoclinic, also massive

Colour: colourless, blue, yellow and green

Euclase, a beryllium orthosilicate could well have been in-
cluded in the beryl group, but because it varies to such an extent

50
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from the normal aquamarine, etcetera, it is considered more cor-
rect to treat it as a separate mineral.

Euclase in its gem form is extremely rare in Rhodesia, although
itis possible that the material does occur in drab yellow colourings
in the massive form. Only a limited number of specimens of a
deep blue colour have been seen to date and it is understood that
these were discovered in the Mtoko area. It is, however, doubtful
if any of this material has been cut in Rhodesia, but as with every-
thing else some lucky rockhound may unknowingly have a very

rare and valuable stone in his collection.

FELDSPAR

The feldspar group of minerals is fairly extensive. The best
known are microcline, orthoclase and plagioclase.

Microcline is a potassium feldspar which crystallizes in the tri-
clinic system while orthoclase, which has a similar chemical com-
position, crystallizes in the monoclinic system.

Plagioclase is the name given to describe the group of feldspars
which vary in composition from albite sodium feldspar, to
anorthite calcium feldspar. It is from this group that we obtain
most of our feldspar gemstones which include such stones as
amazonite, labradorite and sunstone.

Amazonite (Fig. 15, page 59)

Hardness: 6-6- 5

Specific gravity: 2: 54-2*69

Refractive index: opaque

Crystal system: triclinic

Colour: green or brick red with

white inclusions

Amazonite in green or blue-green is a fairly popular gemstone
and it is also used extensively in the ornamental trade. The stone
takes a good polish and is sufficiently hard to withstand scratching,

It is found in the Miami, Urungwe and Fungwe areas.

Labradorite and (Fig. 15, page $9)
Hardness: 6
Specific gravity: 2-62-2-76
Refractive index: 1+ 56-1+§7
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A Treasury of Australian
Gemstones .. c.coecee

Diamonds in Australia

To those who are under the impression that diamonds are
found only in Africa it may come as a surprise to learn that
the king of gems occurs in every State of Australia. From
Cape York to Tasmania and from eastern New South Wales
across to Western Australia, diamonds have made their
appearance, often in the most unexpected spots. Although
Nature secems to have scattered them round wildly in most
of the States in an effort to confuse us, she has been a little
kinder in eastern Australia, by concentrating some of the
supply, so as not to discourage the gemhunter completely.
These concentrations are in the northern part of New South
Wales.

Here, especially at Copeton and /Bingara, there were
flourishing diamond centres where many thousands of carats
of gems were mined and sold at the turn of the century,
when market prices were comparatively low. In the peak year
(1899) the production from these northern New South Wales
fields reached over 25,000 carats, whilst the total recorded pro-
duction from Bingara and Copeton alone amounted to almost
250,000 carats. Some very fine gems were recovered from these
fields and exported to markets overseas. As any gemstone may
quickly become anonymous after being handled and cut, there
are undoubtedly many Australian diamonds distributed
throughout the world, unidentified as such and probably now
quite honestly regarded as being African or Brazilian stones.

All of the diamonds found in Australia have been recov-
ered from alluvial deposits as fragments, crystals or water-
64
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520 Vierte Clusse: Haloidsalee,

scheinend. — PHCIEO2 oder PhEOIL2PRO, mil 38,39 Chlorblei wnd 61,64 Bleioxyd. Zerknistért
v. d. Ly, sehmilzt Teicht und wird mehr gelb; gibt wuf Kohle Blei und saure Dimpfe; farht
mit Phosphorsalz und Kupferoxyd die Flamme blax; in Salpetorsfure Jeleht Ioslich, — Churehill
on den Mendip-Tiills in Somersetshire, Grube Kunibert bei Brilon,

Dor Schwartzombergit aus der Wiste Atacama bildet auf Bleiglanz diehte odar
erdige Krusten von strohgelber bis honiggelber Farbe, in den Hohlriumehen rhomboadrischo
Keystillchen; H. = 2.35; G. =6,2.,.6,0; opt. negatlv; ist wahrschelnlioh PBJ,C1202

Laurionit, Kiehiin,

Rhombisch; kleine prismatischo Krystalle, meist abgeplattet nuch coPao; A.-V, w= 0,7885 :
4 stark lichthreck o

4:0,8340; farbios, di sohr d, = 2446 It nach Bettendo
PHCION] oder PHCI. PHIOH)2 mit 53,5 Chiorble, 43,0 Bleioxyd, 3,5 Wasser, — Mit Phosgonit
und Cerussit in Hohl dor antiken Bleisch von Laurion in Geiechenland, auf dis
das Meerwassor ungefahr 2000 Jahre eingewirkt hat, — Hier findet sich auch der weide
Paralaurionit von derselben chom. Zus. wie Laurionit, aber monoklin (A.-V, = 27086 :
4:4.8049), wenn auch meist psendorhombisel durch Zwillingshildung anch OP; 6. == 6,05, —
Keystallographisch jdentiseh mit Parafsurionit und qualitativ eb vin Bleioxyahlorid, sind
Jieine violettrote, stark pleochroitischie, metallartig diamantglinzende Nidelchen von der Grabe
San Rafael, Sierra Gorda in Chila, sog, Rafaelit, — Fiedlerit, mit Laurionit zusammen,
farhlos di i K ist hrscheinlich auch ein Blei lorid,
Atacamit, Hlumenbach (Salzkupfererz).
Bhombisel; ool = 113°3"; Poo Polk. = 106°9"; P Polk. 127° 18’ und 95°39”,
A-V.== 0,6643:1:0,7545 nach Kloin und Brigger,, Die gewihnl. Comb. erscheint
wie die Figur, saulenformig mit ooP (m), Poo (¢}, coPog (b); die Siulen-
AR, tons st gewdhnlich durch viele Flichen wie ooBg, coP, coba, oobs,
ool4 streifig entstellt: Zwillinge und Drillings nach coP; Krystalle meis!
klein und gewdhnlich zu Aggregaten verbunden; nierenformig, derb, von
stengeliger und korniger Textur, auch ganz lose als Sand. Umgewnndelt
in Malachit, was durch cine Lisung von doppeltkohlensourem  Natron
schon bei gewdhnlicher Temperatur auch kimstlich erfolgt, ebenfalls in
Kisselkupfer, — Spalth. nach coPoo vollk., nach Peo unvollk,; H. =
3...3,5; G.==3,756...3,77; lauch-, gras-, smaragdgrin, Strich apfel-
=~  grim; Gl peliucid in mit) nund nied; Graden; die optischen
Axen licgen im Makropinakoid, ihre spitze Bisecteix fallt in die Makro-
diagonale. — CuCI[OH]" oder CuC1%.3(Cu{OH]Y), mit 59,43 Kupfer, 16,64 Chlor,
11,26 Saverstoff, 12,67 Wasser. — Beginnl erst bel 200° Wasser entwickéln,
der Ruckstand ist ein braunschwarzes pulveriges Gemenge von Kupferchlorid und
Kupferoxyd. Firbt v. d. L. die Flamme blaugriin, gibt auf Kohle einen braunlichen
und einen graulichweiien Beschlag ilzt und lefert ein Kupferkorn: in Siuren
leicht loslich, auch in Ammoniak. — Auf Giingen: Remolinos, Copiapd, Santa Rosa
und Brilladora~Grube bei Paposo in Chile, Algodon-Bay in Bolivia reichlich; Gila Co.
in Arizona; Burraburra-Grube in Auslralien, grofie schine Krystalle.
Zu den Oxychloriden sind weiterhin noeh zu stellan:
Pereylith (Hroaks), regulice Keystallo der Comb. 00000.0, 0000002, himmelblas und
8! y vach Perey cin wassorhaltiges Oxyehlorid von Bloi und Kupfer, zofolge der
kimstichen Darstellung durch Frirdel wohl von der Formel PhE1 [OH].CaCl{OH]; Sonora in
Mexico in Begléitung von Gold; Wiirfel davon such auf zerselztem Bleiglanz von Caracoles in
Chile, fernor mit Bleigluoz in der Sierra Gorda in Chile, wo die Substanz aber sufolge Sand-
berger wasserfrel ist, — Dor indigblane, otwas silberhaltige Bol&it von Boléo in Niedarcali-
fornien und von Broken Hill in A ion- scheint ihm ; bis 2 em grofe Wirfel-
formon von (. w= 5,08, innen isofrop, am Randa doppelthrechend einnxig. Hiechor gehéren
auch t le ok g , frei von Silher und mit . = 4,74 {Cumengdit
genannt), — Tallingit, dinng hellgranlichblaue Rinden von der Botallack-Grube in Cornwall,
st vielleicht CuCl2.ACu[OH}2 + 4120, — Footdit, tiefhl k Kre von der
Gopper Queen Mino in Arizona, dhnlich, nur mit der Hilfte des Chlorgebalts. — Sarawakit
(Fremsel), sebhr Kleing di ! da, fast farblose, viellaick ag Krystilichen, in
Hohlungen von zed. Autimon von Bornao, st wahrscheinli ies Antit ehlorid, —

5,00 €
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MICROCLINE 139

1961; Witkind and Thaden, 1963). Also in the
Ruth group of claims, near Holbrook.

METATYUYAMUNITE
Calcium uranyl vanadate hydrate, Ca(UO,).-
(VOy),-3-5H.0. A sccondary mineral com-
monly associated with tyuyamunite in the oxi-
dized portions of uranium-vanadium deposits;
more likely to form than carnotite in limestones
or calcarcous sandstones.

1 pache County: Carrizo Mountains, at Cove
Mesa and in the Sycamore group of claims and
in the King Tut mine. Monument Valley, Monu-
ment No. 2 mine, where it is associated with
tyuyamunite forming a thick zone around the
dark resinous material which is the matrix for
small grains of uraninite (Rosenzweig et al.,
1954)

Coconino County: Cameron area, in Shina-
rump Conglomerate at the Montezuma group;
also at the Huskon No. 12 mine (Austin, 1964)

Navajo County: Ruth group of claims, Hol-
brook district; also near Tuba City. Monument
Valley, Monument No. | and Mitten No. 2
mines (Witkind, 1961; Witkind and Thaden,
1963)

*META-URANOCIRCITE
Barium uranyl phosphate hydrate, Ba(UO.).-
(PO,).-6-2H.O. An uncommon member of the
meta-autunite group; of secondary origin

Coconino County: Cameron arca, an abundant
ore mineral which occurs as fine-grained yellow
masses in association with fossil logs in the Petri-
fied Forest member of the Chinle Formation
(Austin, 1964)

Gila County: Reported from uranium depos-
its in the Dripping Spring Quartzite (Granger,
1955)

*METAVOLTINE
Potassium sodium iron sulfate hydroxide hy-
drate, (K Fe) Fey(SO,)(OH). - 9H.O(?)
rare mineral found in arid climates, often as a
result of the oxidation of pyritic ores

Cochise County: Warren district, 2100 level
of the Campbell mine, as vermicular stacks of
minute hexagonal platelets of greenish yellow
color. Associated species are copiapite, coquim-
bite, voltaite, and roemerite. The indices of
refraction suggest that the Na:K ratio is about
4:1 (Fabien Cesbron, pers. comm.,, 1975)

METAZEUNERITE
Copper uranyl arsenate hydrate, Cu(UO,).-
(AsO,):-8H.0. A secondary mineral formed in
the oxidized portions of uranium deposits.

ipache County: Monument Valley, Monu
ment No. 2 mine (Witkind and Thaden, 1963)

Coconino County; Cameron arca, present in
minor amounts in uranium ore in the Shinarump
Conglomerate, in paleco stream channels and
in Chinle Formation in the sandy portions of
mounds, associated with uraninite, metatorbern-
ite, and meta-autunite (Holland et al,, 1958)
Grand Canyon National Park, Horseshoe Mesa
Grandview (Last Chance) mine, as transparent,
emerald-green to leck-green, tabular crystals,
associated with scorodite and olivenite (x-ray
data suggest that the leck-green variety is closc
to metazeunerite, the emerald-green variety to
zeunerite) (Leicht, 1971)

Gila County: Sierra Ancha Mountains, Easy
deposit, where it coats limonite on fracture sur-
faces and is locally coated by hyalite (Granger
and Raup, 1969)

Navajo County: At the Ruth group of claims
near Holbrook

MIARGYRITE
Silver antimony sulfide, AgSbS.. Occurs in

low temperature hydrothermal veins with galena
and other silver minerals

Mohave County: Cerbat Mountains, Wallapai
district, as a primary mineral in minor amounts
with pyrargyrite and polybasite: accompanies
proustite in veinlets cutting galena and chalcopy-
rite (Thomas, 1949).

MICROCLINE

Potassium aluminum silicate, KAISi,O.. Tri-
clinic. A widespread rock-forming feldspar
which forms under ncarly the same conditions
as orthoclase. Much of the potash feldspar com-
monly classed as orthoclase is probably micro-
cline. The mineral is far more prevalent in the
rocks of Arizona than the few localities listed
would suggest

Cochise County: Reported from the Warren
district

Maricopa and Yavapai Counties: White Pi-
cacho district, as perthite, the most abundant
mineral constituting the pegmatites of the dis-
trict; as crystals up to 13 feet in maximum di-
mension (Jahns, 1952)

Mohave County: Cerbat Range, Kingman
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canthiol bei der Passivierung von Silber und Kupfer (Kap. 4.5). sowie zur Nalireinigung von wasserloshchen oder
haurférmigen Mineralien verwendet (Kap. 2.1.3 und Kap. 3.9).

. ]
Petrolither (Reinbenzin), C,H,.., s, Gemisch niedermolekularer gesiittigter Kohlenwasserstotie Al

Siedepunkt; 35-80°C: Dichte: 0.63-0.68 g/mL: Flammpunkt: - 20°C; Zindtemperatur: 280°C: Explosionsgrenzen
1,2-7.5 Vol%: nicht wasserlslich.

Petroliither ist cin Gemisch von verschiedenen gesittigten Kohlenwasserstoffen. Es sind verschiedene Fraktionen
mit unterschiedlichen Siedepunktsgrenzen im Handel, Ahnliche Produkte sind Reinbenzin und Wundbenzin. Es handelt
sich um leichtfliichtige, extrem feuergefihrliche Flissigkeiten mit grobem Explosionspotential (siche Organische
Losungsmittel fiir Gesundheitsschutz). Petroliither mub zur Entsorgung an eine Sammelstelle gebracht werden. Dieses
extrenm apolare Losungsmittel eignet sich zum Entfetten von Stufen, welche z.B. aus ungeeignetem Kitt Ole autgeso-
gen haben. Im Gemisch mit andern polareren Losungsmitteln wird Petrokiither zum Verdiinnen von organisc hen Lucken
verwendet (Kap, 4.4), Er eignet sich auch zum Reinigen von haarformigen Mineratien (Kap. 2.1.3 und Kap. 3.9)

2-Propanol (1sopropanol). (CH,),CHOH / C,H,0) A!

Siedepunkt: 82.4°C; Dichte: 0.783 g/mL; Flammpunkt: 12°C: Ziindtemperatur: 425°C; Explosionsgrenzen:

2-12 Vol%:; wasserloslich

Leichfliichtige, leichtentziindliche Flissigkeit mit angenehmem Geruch. Explosionsgefahr, siche auch Organische
Liasungsmittel. Isopropanol wirkt lokal reizend: auch dieser Alkohol ist ein schwaches Zellgift und die Dimpfe haben
cine narkotisierende Wirkung, wobei die allgemeinen Effekie mit Athanol zu vergleichen sind. Kleinere Mengen 2-Pro-
panol kénnen mit viel Wasser in den Ausgull gespiilt werden Isopropanol dient zum Verdiinnen von Lacken (Kap.
4.5), sowie zur Reinigung von wasserldslichen oder haarformigen Mineralien (Kap. 2.1.3 und Kap. 3.9)

Phusphorpcnloxid (Phosphorsidureanhydnd), PsO. A!

WeiBes, extrem stark Feuchtigkeit ziehendes Pulver. Reagiert duflerst heftig mit Wasser, die Behilier sind stets
gut zu verschlieBen. Phosphorpentoxid wirkt stark dtzend und verursacht schlecht heilende Wunden. Der Staub darf
nicht eingeatmet werden und jeder Kontakt mit der Haut und den Augen ist zu vermeiden. Spritzer sind sotort und mit
viel Wasser abzuspiilen. Kleine Mengen konnen mit viel Wasser in den Ausgufl gespillt werden. Gribere Mengen wer-
den in einem Glasgefill sorgfiiltig hydrolysiert: wegen der heftigen Reaktion mit Wasser werden dazu mit einem Spatel
oder Losfiel nur kleine Portionen (etwa 0.5 g) in viel Wasser eingetragen, wobei Phosphorsiiure entsteht Zur Entsor-
gung milssen griBere Mengen einer amtlichen Sammelstelle {ibergeben werden, Besonders heimtiickisch ist die Zer-
storung von gebrauchtem P,O., welches mit ¢iner zihen Schicht Polyphosphorsiiure tiberdeckt ist. Diese muld zuerst
mit einem Spatel vorsichtig abgehoben und in ein Becken mit viel Wasser gegeben werden, wo sie sich langsam aul-
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(Na,Ca)p(Mn2+,Fe2+)(Zr, T))Si»0
207(0.0H,), LAVENITE
mon

LAVENITE (Laven)
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ol, waarmee het dikwijls samen voorkomt en dikwils zelfs ‘
och komt laveniet meer voor dan het lets zeldzamere wohieriet w

ang de dikte variéren van dunne naaiden tol dikkers prisma’s.
s een gestreept prismalichaam en piramidale toppen. ) L

pgaten, opgebouwd uit naaldvormige kristallen,

ge aggn

geelbruin tot bruin. Dunnere kristallen zjn intens bruingeel
yrismatisch utgekristaliiseerde titaniet. Dit mineraal heeft echter een
» ribben. is meestal transparanter en heeft een minder bruine, meer

:

!

:

:

1st chemisch eng verwandt mit Wohierit, womit er oft zusammen vorkommi und sogar epitaktisch
verwachsen ist. Doch findet man LAvenit haufiger als den selteneren Wohient.

]

|

1

< Sanidinite (I, lll, V)
Prismatische Kristale, die Dicke variiert von dinnen Nadein bis zu deutlichen Prismen. Letziers

zeigen oft einen gestredften Korper und pyramidenartige Enden
MINERALEN
Garbenfdrmige oder kugelformige Aggregate sind aus nadelférmigen Kristallen aufgebaut:
- Eine epitaktische Verwachsung mit Wohlerit kommt oft vor. Hierbei kann Lévenit sowohl als Trger |
von Wohlent als auch umgekehrt vorkommen, wobel auch Linge und Dicke von Lavenitkristalien {
]

MINERALIEN sehr unterschiedich sein kann
& Gelbbraun bis braun. Dinnere Kristalle sind intensiv braungeld

«s Verwechslung mit prismatisch auskristallisiertem Titanit ist moglich. Dieses Mineral hat allerdings
eine glattere Oberfliche, schérfere Kanten.ist messt transparenter und hat eine weniger braune,

M l N E RAUX datir mehr gelbe bis orange Farbe i

(AT \
:

VN ) V2w -
i

to with epitaxaly grown
y wlhlerite xx - 4 mm - B.Ternes




Simon & Schuster’s Guide to Rocks and

Minerals 3,00 €

ANNABERGITE

SIMON & SCHUSTER'S GUIDE TO PHOSPHATES, ARSENATES, VANADATES

NixAsO):+8H:0 (Hydrated nickel arsenate)

System Monoclinic

| Appearance Raraly In flattened, acicular, finoly striated
green crystals Usually in microcrystaling crusts of ”mv
masses
R 0 c K S A N D Physical properties  Soft (2 5-3), heavy, very fragie. Trang—

ucent of earthy with witrecus 10 opaque luster. Solublsils
acids Essily fusible, changing color and turning black belote

fusing
Environment An alteratic uct which forms crusts on
minerals, esp c p, Ocours in the uppsts
srtior deposits. s crusts and masses, somelimass

original minerals completely

replacing the
Occurrence The mineral is named aftor Annaberg (Sasany,
DDR), but fingé specimans have been tound at Cobalht®
anadiga (Satdinia) and
assina (Como, Maly) A mage m-beating varety (=
) Is tound at Laurium (Greece) and in Spain

Raraly found ir onomic quantibes. Of interast only 18

mineralogists and tors

AN EASY-TO-USE FIELD GUIDE,
WITH OVER 1,000 SPECTACULAR
ILLUSTRATIONS—600 IN FULL COLOR

EDITED BY MARTIN PRINZ, GEORGE HARLOW & JOSEPH PETERS,

THE AMERICAN MUSEUM OF NATURAL HISTORY
~

>

WAVELLITE

PHOSPHATES, ARSENATES, VANADATES 3
AI(PO)(OH)-EH:0 (Hydrated aluminum phos-
phate)

System  Orthorhombic el
A:pvuvance Spherulitic, radiate aggregates made U8 of
amall, frous, white. yellowish or pale-grean crystais. 4.3
Physical properties Semi-hard (3.3-4), light parfect d‘“ﬂ-
age, Translucent with vitreous 1o nitky hister intusibhe DY
and turns white as the temperature i -

slowly liake:
Soluble in nitric acid and othor sirong acids 40
Environment A secondary of very 'qw--rcmwm":’h.,-
thermal mineral found in of rocks rich in Mumi .
pogmatites with phosph, and in some metamoeniie M"’d':'
Occurrence Large masses al Holly Springs, Pﬂ""m“
(USA), tine sphorulites in schists at Ouro Prelo (5'“.‘ v
tin veing af Lialiagua, Bolivia, and Corwill (Enpiandl
gomary County, Arkansas (USA), therp 8 very
phosphoritic broccia camentad with bluish-grean 9
waveflite adl
Uses When avaltable (n aconomic amounts it I8
making of phosphato fortiizers

*1 %) Voghand, Garmany




52 Evolution of Chromium Ore Fields

ION OF ORE FIELDS SERIES
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CHROMITE MINERALIZATION
IN THE TROODOS OPHIOLITE,
CyPRrRUS

John Malpas

Memorial University, Newfoundland, Canada

Paul T. Robinson

Dalhousie University, Nova Scotia, Canada

SUMMARY. Chromite in the Troodos massif is an important accessory min-
eral in harzburgite, dunite, wehrlite, and picrite but significant concentrations
are found only in dunite, near the harzburgite-dunite contact or in dunite pods
enclosed in harzburgite. Most of the Troodos chromites show evidence of a cu-
mulate origin, although original magmatic textures are commonly modified by
later deformation. The chromite layers formed under high P-T conditions in
pods that were also crystallizing olivine. The chemical compositions of the
chromite deposits are variable and there are no discernable patterns of miner-
alization. Geochemical data indicate that the Troodos ophiolite formed in a
suprasubduction zone environment from tholeiitic magmas with island-arc af-
finities.

INTRODUCTION

During the last decade much new data has been acquired for Tethyan ophio-
lites, particularly the Semail ophiolite of Oman and the Troodos ophiolite of
Cyprus. New geochemical data have provided strong evidence that both of
these bodies were originally formed in a suprasubduction zone environment
(Alabaster, Pearce, and Malpas, 1982; Robinson et al., 1983; Schmincke et
al., 1983; Malpas and Langdon, 1984). Recent work on the Troodos ophiolite
involving both field mapping and deep drilling by the International Crustal
Research Drilling Group (ICRDG) has led to revision of petrological and
structural models for formation of the plutonic complex and emplacement of

220

2,00 €




53 Namibia [+ll

Ludi von Bezing
Rainer Bode
Steffen Jahn
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54 Die Mineralien der Eifelvulkane 7,00 €

Gerhard Hentschel

Newly .
ABA 139 Rhomboedrischer Sasidin&
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55 Mineralogy of Uranium and Thorium

15,00 €

MINERALOGY OF

Congo. where it forms dark violet to black, acicular erystals

U0,),0,(0H), J(H,0),,

Schoepite

SYSTEMATIC MINERALOGY
Hydrous uranyl oxides =30.39 A. The structure contains both U* and U™ The U*  Shinkolobwe, where it form:
OXIDES AND HYDROXIDES Secondary hydr ated urany! oxides that contain no other metal cations are present I\',n;nkmnn.l])»1[\\!»1"»:‘|\ Thel ations  uraninite crystals. It oc i el i i “
Secondary uranyl oxides may be conveniently grouped into  ionsinclude: he senbergite, anthinite, schoepite, metaschoepite, ! are wvAw“H‘fll‘]‘y*j“" »m"‘|[<lm|\": ‘h’."‘\-\-l:d-'rhW-m.m. iral  well. A frequently scen assembla ; 3 s
three categories; those that contain no metal ions other than paraschoepite, paulse hererite, studtite, and metastudtite arrangeme ‘l‘\ I“;”“ it I.‘> Vll_‘ :Ty;m;. 5 :m‘ ret, and Comblain 1981). A ver: wful axsoctatic
AND uranium, those that contain uranium and lead, and those that  These mincrals d to form on or very close to uraninite, w-w-'v"‘w v’Mm'u‘ 5 s | fq*i' sy :H:‘lv 25, which n at Musonoi is cuprosklodowskite-nutherfordine-schoepite
contain uranium and other metals. All of these miner typically as surface alterations are parallel ‘.l;‘. |. he ;\vu \|Hr\»L the | ‘lr. 1 Ry Some other locales inchude: W opios <
contain water and/or hydroxyl groups in their formula and ar linked to one another only by hydrogen bonding nac mine, France; several sites Colorado Plstes
Ianthinite UO,5UO,10H,0 f terlayer H,O groups (Bums et al. 1997), seudomorphs after uraninite cry G
Janthinite was described by Schoep (1926) from Kasolo, w Harbalits .

ROBERT ). LAUF

96

from Shinks

Mineral Formu on uraninite, associated with becquerelite and schoepite. Metaschoepite UO,nH.O (n<2)
Uranyl oxides = Crystals have a submetallic luster and micaceous cleavage Paraschoepite UO,2H0(?)
s = PN 1 on (100), and tend to alter on the edges to yellow, The name, Schoepite was described from Kasolo, Congo, by Walk
anthinite 0,500, 10 3 y g el &
s e A S Bt et R e which Schoep spelled “janthiniet,” is derived from the Greek (1923), who had received a suite of minerals representing
hoeplie 1 (OH), ] 12H.€ ot o sen described by
Schacpie. | [(UO,} 0O, 112H,0 \avfivos (= violet colored), is only stable under somewhat he various species that had recently been described by Schoep
VO nH0 (n<2) reducing conditions, because it contains some U*, which (1921, 1922). This material contained crystals that had
rmschoepite U0, 2H.0 ( will continue to oxidize under normal atmospheric conditions distinctly different optical and crystallographic propertie
P ~ (UOI(OR), 7 It forms minute purple-black laths when fresh; on exposure from the known associates. Although insufficient mater
T oo =5 = 10 air it gradually turns brown and eventually changes was available for chemical analysis, Walker based the
ciscnbergite orth )
ive ] — completely to yellow schoepite, description on optical and goniometric measurements. He
U0,4H,0 # ;
: ; In addition to the TL, ianthinite has been reported from states: “The mineral in question closely resembles Schoep
etastudtit S U0, 2H,0  orth | Wilsendorf and Menzenschwand, Germany; several lo- becquerelite, being sulphur yellow in color, and adamantine
Urany! oxides calities in the Colorado Plateau region; and numerous de- 1 lustre. The crystals are seldom more than one and a half
taining lead PENEN posits in France mm. in length, and about one mm. in diameter, They posses
Curite Pb.U 0, 41O orth Guillemin and Protas (1959) suggested that material one very perfect cleavage (001). When examined under the
[ Fourmarierit PhUS 0, 4H.0 seth icroscope, most of the cleavage plates are found 1o b
f—— — —— — : ellow in col exhibit no pleochroism
TS G000 OMAND e ! lemon yellow in color, and exhibit no pleochroiss
T N T — Because some gas bubbles were evolved on dissolution ir
Richetite (FeMg) tric : -
MYl 6 acid (perhaps from admixed rutherfordine?), Walker assumed :
Tl Vil the mineral was a carbonate. hodr
Ph(U0,),0,(OH), 41,0
—_— L i Schoepite forms golden-yellow, tabular pseudohexagonal L A
8 g
Spriggit Pb[(U0,)0,(0H),| 3H.0 crystals and fine-grained crusts, Itis fairly abundant at seve
Vandendricsscheite Pb, (U0,) OL0H), 11H,0 | orth locales in Congo including Kasolo (TL), Musonoi, a
Metavandendriesscheite | PhUO_nH O (n onh |
Wolsendorfite Ph.(U0,),0,(OH), 12H.0 | onh ]
Uranyl oxide ining othe s
Agrinierite K.(Ca, St ) orth
((U0,),0,(01),], 1.0
Bauranoite Ball,0, 4-5H.0 )
Ca(U0,),0,0H), 810 | onth
Bal(U0,),0,(OH), | SH,0
(CaBaPHIUO, SH.0 ) 7
h\ho e s Figure 116 lanthinite needles, which have nearly completely altered
(CaBa, )L O, 2H.0 ! D SCH e raninite from 5 bwe, Congo. RILOSS
(NaK.CaPh)(UO,) hea
P _|owomino 1| described by Frondel and Cuttitta (1954) and by Bignand is
Comprelgnacite K (U000, 7HO | onth actually a different mineral (o uranyl carbonate), which they
otasite Bal(U0,),0.(OH) | 31,0 T 1 named wyartite. The paper by Frondel and Cuttitta illustrates
e o o oo the difficulties encountered by carly researchers attempling
—— —— 1o sort out the various phases and their decomposition,
BILI0,)0, 01 mon | : : i V
= IKUOJO0R on_ oxidation, or dehydration products
Vandenbrandeite CollO, KON, tric 8 The wn A anthinste viewed wlong | 100]. paralict
lanthinite is orthork 7.17 7 fgwn Yellow schoepite ug cracky e Nets re kv vis Ryudpen SOmE
¢ is orthorhombic with @+ 7,178, b= 11473, and 7 o miocudes I e inprle
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