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o ~ 1995 and ¢ & 2:095, and commonly twins on
{or1} to produce ‘knee twins’ (Deer et al., 1963).

Cathodoluminescence is known to reveal a
wealth of detail invisible in ordinary microscopy
(e.g. Smith and Stenstrom, 1965). Fine banding
seen in cassiterite is due to zonation of crystal
defects or trace element impurities, or both
(Rémond et al., 1970).

The following sequence of events in the growth
history of a cassiterite ‘knee twin’ has been
established in the present study:

Nucleation of the cassiterite crystal.

Early nucleation of the ‘knee twin’.

Growth of the twin into a macroscopic specimen.
The two twin members grew at a similar rate. They
had a definite crystallographic relationship to each
other expressed by the {101} twin law along an
irregular non-planar contact.

The irregular growth contact of the ‘knee twin’
was an unstable crystallographic contact, and a
planar crystallographic contact formed close to the
growth contact. The switching of crystallographic
orientation produced a palimpsest in the part of the
crystal between the growth contact and the new
planar crystallographic contact. This involved
kinking of growth zones along the new planar
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crystallographic contact. Kinking took place along
one plane through part of the specimen and along
three parallel planes through the rest of the speci-
men. Thus polished manufactured faces show
either simple or repeated twinning.
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Occurrence of thaumasite in weathered furnace slag,
Merthyr Tydfil

THAUMASITE, a hydrated calcium silicate with
the general formula [Ca;Si(OH)¢(H,0),,]
(SOXCO;), has a structure consisting of
columns of empirical composition [CaSi(OH)g
(H,0),,]** aligned paraliel to ¢ with CO%~ and
SO2~ groups located between them (Edge and
Taylor, 1971). The most interesting structural fea-
ture is the six-fold coordination of silicon—an
arrangement usually associated with formation at
high temperatures and pressures, as in the SiO,
polymorph stishovite. However, it seems certain
that this is not the case with thaumasite. Most
findings of the mineral are in altered basic igneous
rocks (e.g. Medici, 1972; Brown, 1973; Paulitsch,
1973) or altered limestones (Carpenter, 1963;
Stephens and Bray, 1973). To the writer’s know-

ledge, the only reported occurrences of thaumasite
in Britain are from a borehole in Co. Down,
Northern Ireland, where it occurs coating fracture
surfaces in a dolerite sill (Knill, 1960), and in a vein
transecting a quartz-dolerite sill exposed in a
quarry near Cockermouth, Cumberland
(Embrey—see Knill, 1960).

The present note records the occurrence of
thaumasite in abundant quantity in weathered
furnace slag heaps derived from the now disused
Dowlais and Cyfartha Iron Works in the vicinity
of Merthyr Tydfil, South Wales. The Dowlais slag
heap forms a conspicuous feature, locally known as
the ‘White Tip,, and the thaumasitic slag was
collected on the north side of the A4060 road be-
tween Pentrebach and Dowlais Top, about 600 m
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F1G. 1.

a, scanning electron micrograph of fibrous
thaumasite on Cyfartha slag, associated with calcite. b,
scanning electron micrograph showing acicular or lath-
like form of thaumasite.

The Macaulay Institute for Soil Research
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NNE. of the Farmers Arms (SO/067070). The
Cyfartha slag heap occurs immediately to the south
of the Heolgerrig road about 400 m N. of the
Merthyr Rugby Club (SO/043064). In both in-
stances the thaumasite occurs as white, vesicular
infillings and encrustations with a fluffy or feited
texture. The mineral possesses a finely fibrous
morphology, individual fibres being from 5 to 10
um wide, and up to about 500 um long, with an
acicular or lath-like form (fig. 14, b). A resin-
impregnated thin section shows that vesicular
thaumasite has a cross-cutting mesh (sometimes
radial) structure and is often associated with calcite.
X-ray powder photographs of hand-picked fibrous
material, using a Philips 11-46 cm diameter camera
with Fe-filtered Co-Ka radiation, show a pattern
almost identical with that on ASTM card no. 13-
156, having strong lines at 9-66, 5'54, 4'58, 379, and
2:49 A. The DTA curve and the infra-red absorp-
tion spectrum are similar to those shown by Font-
Altaba (1960) and Kirov and Poulieff (1968), re-
spectively. The slag itself is composed primarily of
euhedral, rectangular melilite—showing a typical
‘peg structure’—surrounded by fine-grained, pale-
brown material. It seems likely that the mineral
forms during the weathering of the slag, which
contains considerable amounts of sulphur;
crystallization must have been relatively rapid since
most of the slag is less than 150 years old.
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