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111 thiH roiinottion may be noted the well-known fact of the aqueous deposition of

Beri^entinein veins, in the forms of niavmolite, piciolite and ehrysotile, either alone or with

calcite. Such veins, the result of a secondary process, are often found intersecting ophical-

cites and serpentine ro-ks at various hori/.on.s. and are even met with in comparatively

rei'ent serpcntine-hreccias, as noticed )»y Crastaldi (§ 42.)

VII.

—

Stuatiobaphicatj Relations of Sekpentines.

§ 120. The coiitradictcny opinions expressed h\ dilForent observers as to the gooffuo^ il-

eal relations of serpentine-rocks in a g-iven area—one regarding them as indigenous and

another as exotic masses—make it evident that certain api»i'arances are dHferently inter-

preted according to the theoretical ]ioint of view of the observer. In greatly crusii'Ml and

displaced strata Die varying resistance of unlike roiks undoubtedly gives rise to accidents

which are regarded by many as evidences of posterior intrusions.

The serpentines and related rocks of Carrick in Ayrshire, Scotland, may be cited

as another instance of this conflict of opinion. As descrilx'd by .Tames Geikie in 1800,*

the serpentine and its associated greenstones are both indigeiion.' • Ided rocks iuterstrati-

lied with greenish crystalline schists which he, following Murchisou, called altered Lower

Silurian. Creikie, however, found what he regarded as clear evidence that these strata had

been greatly disturbed while in a soft«'ned condition. The remarkable resemblance

between these crystalline schists of Carrrick and those associated with the serpentines of

Cornwall, is noticed ])y "Warrington Smyth. Bouncy, in 1878, f rejected the conclusions

of Geikie, asserting that we have in Carrick, as elsewhere, truly eruptive serpentines,

followed by eruptive gabbros of two ages, and like Geikie, addueeed evidence in support

of his own views.

§ 127. In a critical notice, in 1878, of Trof. Bonney's description of the serpentines of

Cornwall and of Ayrshire, tlie present writer said :
" When it is consid.n-ed that there is

abundant evidence that the North-American serpentines are indigenous, though often, like

deposits of gypsum and of iron-ores, in lenticular masses ; and further, that thi" movements

which the ancient strata have suH'ered, have produciMl great crushings aiul displacements,

it is not dillicult to understand the deceptive appearance of intrusion which these rocks

often exhibit, and which are scarcely more rt'markable than the accident':- presented by

coal-seams in some disturbed and contorted areas." %

Tlie alternately thickened and attenuated condition of coal-seams in such districts,

and the forcing of the coal into rifts and openings in the enclosing sandstone-strata, is

familiar to those who have studied the I'ontortcd measures of the Appalachian coal-field.

The latter phenomenon especially is well displayed in one of the elaborate sections made

since 1878 by Mr. Charles A. Ashburuer, and just published by the geological survey of

rennsylvania, in which the so-<'alled Maminoth-vein is shown as it occurs in the Green-

wood basin of the rantlier-Creek district. § The accidents in this great forty-foot y.>am of

anthracit(>, here represented on a scale of one inch to 400 feet, are such as would, in a rock

of conjectured igneous origin, be deemed strong evidence of its intrusive character.
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