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ON\ BRECCIATED CONCRETIONS.
By, Joux Rusx, Esa.; F.G.S.
/ (PLATE IIL)
rl".H E states of semi-c Hﬁ@%ﬁ siliea are so various, and so con-
nected in their variety, that the best recent authorities have
been content to group them all with quartz, giving to each only a
few words of special notice ; even the important chapters of Bischof
describe rather their states of decomposition and transition than the
minerals themselves. Nevertheless, as central types, five conditions
of silica are definable, structurally, if not chemically, distinct; and
forming true species : and in entering on any detailed examination
of agatescent arrangements, it is quite necessary {o define with pre-
cision these typical substances, and their relation to crystalline quartz.
I. Jasper.—Opaque, with dull earthy fracture; and hard enough
to take a perfect polish. When the fracture is conchoidal the mineral
1s not jasper, but stained flint. The transitional states are confused
in fracture ; but true jasper is absolutely separated from flint by two
structural characters ; on a small scale it is capable of the most
delicate pisolitic arrangement ; and on a larger scale is continually
found in flame-like coneretions, beautifully involved and contorted.
But flint is never pisolitic, and, in any fine manner, never coiled ; nor
do either of these structures take place in any transitional specimen,
until the conchoidal fracture of the flint has given place to the dull
earthy one of jasper; nor is even jasper itself pisolitic on the fractures
being too close-grained. The green base of heliotrope, with a per-
fectly even fracture, may be often seen, where it is speckled with
white, to be arranged in exquisitely sharp and minute spherical con-
cretions, cemented by a white paste, of which portions sometimes
take a completely brecciated aspect, each
fragment being outlined by concave seg-

ments of circles (Fig. 1). Jasper is emi- St |
nently retractile, like the clay in septaria, E
and in agates often breaks into warped '
fragments, dragging the rest of the stone L4 e

into distortion. In general, the imbedded
ﬁagmants In any brecciated agate will be Fig. 1.
mainly of jasper; the cement, chalcedonic, or quartzose.

11. Ehm.-—Amnrphmm silica, translucent on the edges, with fine
conchoidal fracture. Opaque only when altered, nascent, or stained.
Never coiled, never pisolitic, never reniform; these essentially ne-
gative characters belonging to it as being usually formed by a slow
accumulative secretion, and afterwards remaining unmodified (pre-
serving therefore casts of organic forms with great precision). It is
less retractile than jasper; its brecciate conditions being not so much
produced by contraction or secession, as by true secretion, even when
~ most Irregular in shape (as a row of flints in chalk differ from the
limestone fragments represented in Vol. IV. Plate XX, Fig. 3, which
might stand for a jasperine structure also). But there are in;:mmar-
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it: apparently connected in structure with the roseate clusters -‘.::f
éﬂkypghalcadj{;ny of Auvergne. I_shal} keep the term “ gttate
for this particular structure, of which singular varieties also ocecur
among the hornstones of Cornwall. \

These five main groups are thus definable without embarrassment :
two other conditions of silica, perhaps, ought to be separately named ;
namely, cacholong, which seems to take a plaueibetweep chalcedony
and opal, but which I have not yet been able satisfactorily to define;
the other, the caleareous-looking, usually whitish agate, which often
surrounds true translucent agate, as if derived from it by decom-
position. I am under the impression that this is chalcedony, more
or less charged with carbonate of lime, and that it might be arranged
separately as lime-jasper, differing from aluminous jasper by being
capable of reniform structure; but it is cerfainly in some cases
an altered state of chalcedony, which seems in its more opaque zones
to get whiter by exposure to light. I shall therefore call it white
agate, when it harmoniously follows the translucent zones ; reserving
the term jasper for granular aggregations. Perhaps ultimately it
may be found that nascent chalcedony can take up either oxide
of iron, or alumina, or lime, and might relatively be called iron-
jasper, clay-jasper, and lime-jasper ; but for any present descriptive
purpose the simpler arrangement will suffice. b P

These, then, being the principal types of agatescent silica, it is of
importance to define clearly the two structures I have severally
called pisolitic and reniform.

A pisolitic mineral is one which has a tendeney to separate by sphe-
rical fissures, or collect itself by spherical bands, round a central point.

A reniform mineral is one which erystallizes in radiation from
a central point, terminating all itg erystals by an external spherical
surface. It is, however, difficult to define this character mathe-
matically. On the one hand, radiate crystals may be terminated by
gpherical curves, as in many zeolites, without being close set enough
to constitute a reniform mass; on the other, radiate crystals, set close,
may be terminated so as to prevent smoothness of external spherical
surface, and I am not sure whether this smoothness is a mere
character of minute scale (so that chalcedony, seen delicately enough,
might present pyramidal extremities of its fibres on the apparently
smooth surface), or whether, in true reniform structure, the crystal-
lization is actually arrested by a horizontal plane: I do not mean a
eystalline plane, as in beryl, but one of imperfect crystallization,
Eteaeuting itself only under a peculiar law of increase. Thus, in

ematite, which is both reniform and pisolitic, the masses often
divide in their interior by surfaces of jageed crystallization, while
externally they are smooth and even Instrous; but I put this point
agide for future enquiry, because it will require us to go into the me-
thods of possible increment in quartz-erystals, and for our present pur-
pose, we need only a clear understanding of two plainly visible con-
ditions of jasper and chalcedony, namely, that jasper will collect itself
pisolitically, out of an amorphous mass, into concretion round central
points, but not actively terminate its external surface hy spherical
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curves ; while chaleedony will energetically so terminate itself ex-
ternally, but will, in ordinary cases, only develope its pisolitic struc-
ture subordinately, by forming parallel bands round any rough
surface it has to cover, without collecting into spheres, unless either
provoked to do so by the introduction of a foreign substance, or
encouraged to do so by accidentally favourable conditions of repose.
And here branch out for us two questions, both most intricate ; first,
as to the introduction of foreign bodies ; secondly, as to the crystal-
line disposition of chalcedony, under variable permission of repose.
First—As to foreign substances. I assume that in true pisolitic
concretion, such as that of the jasper, ronghly sketched in Fig. 3.

Fig. 8.
(it is not a coral —the radiant lines are merely conventional indica-
tions of the grain of the jasper, so far as it is visible with a lens?),
no foreign body has provoked the orbicular arrangement. The jasper is
red ; the little dark circles are wells of pure chalcedony, each con-
taining within it a white ball of crystallized quartz, forming a star
on the section. The whole is magnified about three times in the
drawing, being a portion of a horizontal layer, alternating with solid
white jasper. It seems that the pisolitic structure is here truly
native ; but we must nevertheless grant the possibility that the balls
of quartz may have had some organic atom for their nucleus. On
the other hand, in the ordinary conditions of dendritic agate; in
which stalactites of chaleedony surround branches of clearly visible
chlorite,? or of oxide of iron or manganese, I assume that in the
plurality of cases, such sustaining substances have been first de-
veloped, and the chalcedonic stalactite afterwards superimposed,
being, in the most literal sense of the word, “superfluous ™ silica ;
but I, nevertheless, see great reason for thinking that, in many cases,
the core of the group is only a determination to its centre of
elements which had been dispersed through the mass. In the
generality of Mocha-stones, the dendritic oxides, so far from being
an original framework, are clearly of subsequent introduction, radi-
cally following the course of fissures from which they float par-
tially into the body of the imperfectly congealed gelatinous mass;
in other more rare, and singularly beautiful cases, the metallic
oxides ramify in curves in the intervals of the pisolitic belts, and
! In my woodeut diagrams I shall employ no fine execution; they will be merely
illustrative, not imitative,—diagrams, not drawings. In the plates, on the contrary,
with Mr, Allen’s good help, T shall do the best I can.

2 Or green earth ? I cannot find any good account of the green substance which
plays so important a part in the exterior coats of ngates, and Iceland chalcedonies.
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then there is mnearly always a dark rod in the stalactitic centre,
which may or rn:ua.]:rEr not lfa solid. In the finest Mocha stones,
T think it is a black film round a chalcedonic nucleus; but in tl}a
associations of limonite with chalcedony, it is usually of solid
radiate iron-oxide, and doubtless of prior, though perhaps only of
immediately prior, formation. A more complex state is presented
by such stalactites, when enveloped in a chalcedonic solid paste, to
which they do not communicate their own zoned structure. Ordi-
narily, the surrounding mass throws itself into zones parallel with
those of the enclosed stalactite ; but, in some cases, it is of quite
adverse structure, perhaps laid level across the stalactitic fall.

The conditions admitting the interfusion of this solid paste, are
strangely connected with those which cause chalcedony to form true
vertical stalactites and straight rods, instead of arborescent and
twisted stalactites. I have never seen the twisted stalactite unless en-
veloping fibres of some foreign. perhaps organic, substance, enclosed
in massive chalcedony ; but the straight stalactite is perhaps oftener
8o than free (unless connected with limonite), and it would appear,
therefore, as if the apparently interposed mass were really of contem-
porary formation, or else it would sometimes enclose the contorted
stalactite. But this question respecting the causes of the vertical
and twisted groups properly belongs to the second branch of our
inquiry as to states of repose.

Second : Conditions affecting mode of erystallization. It is evident
that fluent deposits of silica contained in a rock-cavity must be
affected, in course of their solidification, not only by every addition
to their own mass, but by every change in the temperature or grain
of the surrounding rock, so that we have innumerable modifications
of state, dependent partly on accession and fransmission of sub-
stance, partly on changes in external temperature and pressure.
And, under these influences, we perceive that the gelatinous silica
occasionally obeys gravity,' and occasionally resists it, becoming
sometimes pendent from the roof, and forming level lakes on the
floor of cavities ; at other times, throwing parallel bands on floor and
roof alike, and in transitional periods, forming thick layers on the
floor, and thin ones at the sides, the layers being liable, meantime,
to different degrees of compression from their own modes of solidi-
fication, which give them, locally, the appearance of an elastic
compression and expansion : there seems no limit to the fineness of
their lines at these compressed points, when their continuity is unin-
terrupted. Figures 6 and T illustrate, in tsvo small pieces of agate,
each here magnified about three times, most of the appearances
which must be severally studied. In Fig. 6 the lowest band, A.
level at the bottom, broken irregularly towards the rough side of
the stone, is yet of nearly even thickness everywhere ; above it, the

" T use this word gravity in some doubt; mot being quite sure that the straight
beds are always horizontal, or always inferior to the rest gepnaitad at the same time.
I have one specimen in which, according to all analogies of structure, it would a
that the vacant space is wnder the level floor, between it and reniform chal
and sometimes these floors cross pillars of stalactite like tiers of scaffolding,

pear
ony ;












