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the highest hills remained uncovered by the sea, and when the moun-
tains again rose, a sct of smaller glaciers was formed.  The thichuess
of the ice in existing Swiss glacicrs was hnown to be very great, in
the Grindelwald it had been ascertained to amount to 700 feet, and in
other instances was probably thicker. The vlservations of Agassiz and
Drof. James Forbes on the height to which grovved and polished sur-
faces span up the sides of Alpine valleys, had led to the conclusiun,
that tho ice had once Leen much more extensive, and that in the
glacier of the Aar, for example, it must have amounted to 2,000 feet.
Lhe same method of observation had been applied to North Wales, and
it had been aseertained that in the Iass of Llanbernis the grovves and
roundings of the rocks extended tu a height of 1,300 fect above the
bottom of the valley. The drifted depusits which vverlic these rounded
surfuces must have formed during the slow depressivn which fulluwed,
and the glaciers must still have existed, since these depusits, though
marine, ave still of a moraine character. The culd climate cuntinued
during the period of depression, and fur svie time after it, and there
was beautiful evidence in the side valleys of the gradual decrease of
the glaciers until they died away amongst the highier mountains in the
form of morawes stretching across the valleys, vne within the other. Tho
seratches made by the fiest set of glaciers passed duwa the valleys,
thoso of the smaller glaciers crossed the first obliquely.

On the Anthracite Deposi's, and the Veycluble Remains accurring in tho
Lower Silurians of the South of Scotlund : by Pnog. 1ARKNESS.

These strata form the high land south of the Fuths of Forth and
Clyde, and have a general inclination to the N.N.W. The highest
beds are on the nurthern side of the range; and cunsist, near Garvan,
of limestone and sandstone, with fussils of the Llandelo rocks. To
tho southward fussils arce rare, but near the fowest part of the scries,
at Glenkiln, nine miles from Dumfries, vrganic 1cmaims arve found m
beds of anthracite, resting on 1,500 feet of unfussihiterous purple and
grey sandstones and shales. The fussils are Gruptolites sagyitarius,
Diplograpsus pristes and . ramosus .. Siphonotreta suicula oceurs with
the Graptolites in a thin hed of black shale at the base of the anthra-
citic beds. At Duff-Kinnel, crustaccans of the genus Dithyrocaris
have been found.  These fossils do not account fur the carbunaceous
matter in the black shales, Lut indications of ** fucuids "' have been
found ; and it is supposed that much of the hydrocarbun of these beds
has been lost through the influcnce of mechamenl furees.  Fucvids of
the genera Palreochorda and Chondites are found an the ripple-marked
flags of & much higher part of the series, north of New Galloway, un-
accompanied by anthracite, but associated with a zovphyte (Proto-tir-
gulania) and tracks of Annelides.  The Authracite beds were supposed
to have derived their carbonaccuus matier from sca-weeds toaung hike
tho gulf-weed of the present day.

Prof. Ramsay cunsidered these black schists wereof theage of theluwer
part of the Bala or Llandeilo series.  Profl Fuibes remarked that the
fossils usually called * fucuids ~ were rather to be regarded aszoophy tes;
aud the *¢ Nereites ™ were believed by German palicuntologists to be
flexible bodies similar to Graptolites and not trachs of Anneludes.

On the Sub-division of the Pul@ozoic Rocks of Scotland : by Mw. D, Pacr.

Passing by the oldest systems, the anthor procceded to describe the
typical developement of thie Old Red Sandstunc, remarking that the
classification of strata should always be founded un the district which
exhibited their characters in the highest degree. The system was
considered to extend -lownwards to the luwest stratum, conaining
remains of fishes, and to cunsist of three divisions :—1. The lowest, or
Grey Sandstone series, 2. The Ol Red Sandstone and conglomerate,
(par excellence) ; 3. The Yellow Sandstone series.  The spinny-finned
tishes (Cheiracanthus, &c.) were most abundant in the lower division;
hony-cased fishes (Ceplalaspis, Coceosteust &e.)in the middle; and
Holoptychii in the upper series.  The ¢ fucoids™ were regarded as
merely structural pecaliarities of the ruck, butaccording to Dr. Flem-
ing, true plants also occurred. The whole system was considered of
mariac origin, and the conglomerates were believed to have been
transported from a great distance by the agency of ice, because the
material is not sorted as it would be in a free flowing sea.  The Car.
boniferous system represented the limestone, mull-stune grit, and coal
measures of England, butin the east of Scutlund there was a peculiar
set of sandstones Leluw the carboniferuws linestune, called the - cic.-
ferous sandstone ™ by McLaren, and representing the carbuniferous
slate of Ireland. These luwer cual-measures incladed also the fresh
water limestone of Burdie-house, and numerous beds of trappean a:h,
the sandstones were often ripple-marked, and apparently sub-aerial in
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their vrigin.  The beds of coal were nut workable, and were associated
with peculinr fire-clay and shale, Araucario were more prevalent than
tree-ferns, and Megalichthys and Paliconiseus the characteristec fishes.
no shells vecurred 1 the ire-clay, but only in the :hales with the fish
remaing, indicating perivdical inundations of the sea, 2. Thie carbo-
niferons litmestone was sometimes a very thn band, or several bands,
at must amounting to 60 or 70 feet, the associnted shales were fully
developed, and the whole contained encriuites. reteporae, minate trilo-
bites, and vther marine tossild, affording even when but g tew feet thick
an unerring guide to the miner. 3. The nullstune grit was very thin,
but in sume places exactly ke the grit of Engiand, 4, True conl-
measures, containing a greater variety of coal thanin any other field
—caking, free-burning, splint, and cannel conl of every variety, besiles
the “black baml,” wlich, if not “coal,” puesed inenubly into cannel,
aud was so cualy as to bave been interdicted from being worked ;
cmussel-ban Is™ were of frequent yeeurreuce; and there were indica-
tivns of rapid furmation and drift in the fish-scales and sen-shells. The
Perminn sy stem was not represented in Scotland, unless the * flat coal
of the Fifeshire coast could be regarded in that hight.

Dr. Grifliths remathed, that the term **3 ellow sandstone” had been
already, and long ngo, employed by himself for a Jower division of the
carbouiferous system in Irelund; it was several thousand feet in
thickuesy, anl included shaley, thin, unworkable conl, and limestone,
with marine fossily, all characteristic uf the carbumferous system.

On the I'oliation of some Metamorphic Rocls in Scotlurd: by PROFESSOR
E. Fonprs.

It was of great importance tu gevlugists to Jistinguish between
laminativn, cleavage, and foliation : the first resulted from original
planes of depusition ; the secund was a superinduced structure, dividing
rocks into lamine of bedding, thizdly, fuliativn was the division of o
rock into laminze of different wineral condition. Cleavage had Leen
attributed, by Prof. Sedgwick, its first defincr, to electrical action; by
Mr Sorby, to & mechanical furce, and by Mr. D. Shatpe, to mechani-
cal aud chemical influence.  The foliativn of mica slate, or separation
of its mincral cunstituents intv distinet layers, had been attributea to
metamorphic action on layer: of different coustitution; Mr. Darwin
had considered it identical with cleavage, and due to the same cause,
—tlie one passing into the other. the same view has been maintained
by Mr. Sharpe. Professor Forbes agreed with thuse who considered
it a superinduced structure quite distincy from cleavage or lamination.
The author then referred to examples of foliated structure. In a
roadside quarry at Crianlarich, near the Liead of Luch Lomond, where
the metamorphic limestone i3 not distorted, and exlubits distinct lines
of Ledding, of a pale blue colour, caused by the presence of iron; also
lines of different mineral matter, the laninge frequently curved round
nuclei, and dark lines of crystals of caleareous spar produced, perhay s,
by the metwumorphism of bands and fossils,  1n the upper part of he
quarry the limestone becomes foliated with mica,—the foliation being
at first parallel with the bedding, then becumes wavy and contorted, is
affected by small faults, and contains nuclei of walcareous spar, and at
length passes into & mica slate. At Ben Qs there isa calciferous band
in the mica slate, which, having the same strike with the Crianlarich
beds, may cventually prove a guide in unravelling the structure of the
country. Two miles from Inverarnoun there is a bed of porphyntic
trap in mica slate, and the foliation on the sides of the trap 1s conform-
able. Four miles from Inverarnon, in a quarry of trap, which sends
large and =mall veins into the mica slate, there 1s evidence of & second
fuliation having taken place, following the same veins of trap, Near
Tarbert the mica slate is toliated and conturted ; and 2 bed of calcareous
grit cuts through it, without disturbing the relations of the curves and
lamine, In a slate quany at Luss, the foliativn accords in the main
with the cleavage, as vbserved by Mr. Shaipe, »n the correspunding
district; but whilst the foliation curves round the nuclei of quartz, the
cleavage abuts against them.  Foliation has also been noticed in the
baked rocks of Salisbury Crags. Prof. Forbes concluder, 1, that fc-
liation was a superinduced structuze; 2, that it was distinct from
cleavage; S, that it was not of mechanical origin, but a chemical phe-
1 menon, 4, that it was, perhaps, indaced by more than one agency.

Sir C. Lycll remarked, that the Plutunic action, wlich had changed
louse sand into quartzrock, shells into marble, and clay into feldspathic
rucks, had often left the planes of stratificativn still visible,  The un-
altered sedimentary beds were frequently affected by wrregularities as
great as those of the altered rocks, und by erumphings which it scemed
impussible to explain.  If these were rendered metamorphie, thero
would Ue danger of attributing to chemical action peculiarities which
existed whilst the beds were yet unaltered,



