TiffUpd 1997

Antarctic Expedition. . 229

apparent outline and structure of hills or lower tracts are the
same, a few specimens from any one place will often indicate
the general composition of the region.

Make profiles of the land and sea coasts ; colour the latter,
if possible, according to their composition : colour also, should
opportunity permit, the coast views which accompany charts.

Attend, on all occasions, to the gradual or sudden deepening
of the sea ; also to the soundings of previous navigators, and
note if there be at present any difference.

‘Make profiles otP the soundings, and mark on them whatever
the lead may bring up; if living shells, note on the label of
the specimen the depth, nature of the bottom, latitude and
longitude, distance from the nearest coast, &c.

If an opportunity offers of studying alluvial deposits, mark
whether the beds of detritus are horizontal or inclined ; if ac-
cumulated against abrupt cliffs; the manner in which the
materials are disposed, whether horizontally or in sloping beds.

Obtain all the information possible respecting the increase of
sand-banks, or the destruction of cliffs and islands.

If shoals or banks are discovered at a distance from land,
procure as large a quantity as possible of the materials, to de-
termine how far the shoals may have been formed by volcanoes.

If rocks or shoals, not previously noticed, should be dis-
covered in seas frequently visited, carefully examine them ; and
if rocks and shoals, said to exist, should no¢ be found, obtain,
if possible, soundings, and preserve whatever the lead brings up.

It will be desirable, M. Cordier remarks (Comptes Rendus,
1835, pp. 371, 872), whenever an expedition is stationary, not
only to connect the specimens and observations, but to attempt,
if possible, a monograph of one or more hills or mountains
considered as characteristic of the region where they occur.
With this view, specimens should be taken from all, or a great
number of the beds, from the bottom to the summit, with exact
notes of their thickness; and a sketch or section should be
made, marked with numbers corresponding to the place of the
specimens respectively.

The last observation: applies to specimens collected from
cliffs :—of which illustrated sections, with their corresponding
series of specimens, should be made as often as possible.

Note the thickness of the-beds, the dip, including the angle
and direction ; observe whether they be traversed by fissures;
and the direction of the fissures with regard to the compass.
If more than one set of fissures, note the direction of each set.

Stratification and cleavage.—Where a cliff consists of beds
of different materials, as sandstone, sand, clay, limestone, or
slate, the change in the mineral character denotes the lines of
stratification : if these beds are traversed more or less obliquely
by fine cracks, or lines, these are indications of the cleavage of
the stone.
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This is an important character, and great care should be
taken to distinguish it from stratification. A paper by Pro-
fessor Sedgwick in Geol. Trans. 2d Series, Vol. I11. ought to
be consulted upon this subject ; and endeavours should be made
to determine whether the uniformity there pointed out, in the
magnetic bearing of the cleavage planes, exists in the southern
regions. . .

Floating masses of ice.—Note their position with respect to
latitude and longitude, and the stony or earthy materials which
may be found upon or within them.

6n the shores of islands, or on coasts much exposed to the
action of floating icebergs, observe what effect is produced on
the surface of the rocks by their friction.

Inquire if there be reason to believe that icebergs, when

aground, stir up and disturb the sediment, or otherwise affect
the bottom.

2. ErrAaTIC BLOCKS.

This name has been given to masses of rock often found loose
upon the surface, which commonly differ from the stone of the
country, and are sometimes very distant from rock masses like
themselves. Seek for these, especially in islands, or at places

above the present level of the sea. Take specimens of them;

note their form, whether irregular, rugged, smooth, or polished ;
their composition, whether [ike any known masses seen else-
where ; if different from that of the rocks in the adjacent
country ; whether the rocks on which they rest are furrowed ;
if most numerous on the summits of ridges, or in valleys; if
arra.naﬁed in any order ; if more numerous in one part of a ridge
or valley than in others.

Great erratic blocks are said to occur on the shores of the
New Shetland Islands, consisting of granite, which is not found
to compose the adjacent rocks.—See Cordier’s Instructions.
(Comptes Rendus, 1837, pages 152—154).

See the Account of an American Expedition of Discovery to
the South Polar Regions in 1830.

For an account of - the blocks in the glaciers of Spitzbergen,

see2%))e Beaumont’s Instructions. (Comptes Rendus, 1838,
p- 22.

3. VorcaNic PHENOMENA.

Record all indications of recent volcanic character; jets of
smoke ; of flame by night.

Connect the places where these are observed with the nearest
observations of latitude and longitude.

In volcanic countries, or those liable to earthquakes, record
all the remarks of the natives, and note particularly whether
the people are silent with respect to changes of level.
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. Observe indications of extinct, and of quiescent volcanoes.
If vapours issue from the earth, observe their effects on the
adjacent rocks, and procure specimens of the altered and un-
altered stone ; note the distance to which the change extends.

‘Where volcanoes are actually in eruption, record accurately
the date and duration of their paroxysms; and, when the in-
tensity varies, note the time of the greatest violence, and
contra.

Ascertain whether Neptunian substances are to be met with
amid the detritus of volcanic islands; or volcanic substances
amid the detritus of coral islands, &c.

Among the ejected masses, both of active and extinct vol-
canoes, many crystalline minerals may be expected. The
masses should be broken, and closely examined with a view to
their diseovery.

All the lavas of existing currents—volcanic glass, obsidian,
pumice, &c.—should be carefully observed, collected, and
examined for crystals.

Phenomena indicating former earthqnakes should be care-
fully inquired after, and noted ; and, in inhabited countries, an
attempt should be made to ascertain the traditions on this point.

If dykes of lava, or of trap, traverse other rocks, ascertain
whether any changes have been produced in the latter. Ob-
tainkspecimens of the dykes, and of the altered and unaltered
rocks.

Mineral springs, hot springs.—Note their occurrence, the
rocks from which they issue, and obtain a large bottle of the
water; also specimens of the sediment deposited by them.
Record their temperature; the volume of water thrown out;
whether they are uniform, or intermittent ; whether gas be
disengaged from them.

4. HeAaps oF INQUIRY AT SpECIFIC PLACES. !

Van Diemen’s Land.—The prevailing strata near Hobart
Town contain shells resembling those of our carboniferous
series; a full collection of these, especially from some distant
part of the island (as the formation extends to the northern
shores), would be very interesting. About a mile north of
Hobart Town there is one small quarry of travertine limestone
gburnt for lime), which contains the leaves of plants not now
ound in that country ; it is said that shells (and bones ?) have,
though rarely, been found in it : these, especially any bones,
and the leaves, are deserving of careful collection. On the
shores of Storm Bay there are obscure appearances of a raised
beach. Some miles east of Hobart Town there is said to be a

reat accumulation of oyster shells; which have been quarried
or lime. Ascertain if all these shells are of recent species.
In the northern parts of the island large caverns are said to
exist in the limestone formation : the great probability of their
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containing fossil remains need scarcely be alluded to; and if
any be discovered, their high interest, as compared with the
extraordinary fossils brougﬁt by Sir Thomas Mitchell from
Australia, is certain. No coal plants have yet been sent from
the coal strata of Van Diemen’s Land.

Secrion III. BOTANY AND VEGETABLE PHYSIOLOGY.

The duty of the botanist should be, to collect specimens and -
preserve evidence concerning every department of Botany and
Vegetable Physiology, not merely in illustration of these sub-
jects as branches of science, but with reference to purposes of
general utility. :

The vegetation of the Antarctic regions, and of the most
southern countries which the expedition may visit, should be
an object of especial attention ; for however sterile and unin-
viting a place may appear to be, it is most desirable to know
exacﬁy what plants those regions produce. Here, therefore,
and at all other places, as complete an herbarium as possible
should be formed. At Kerguelen’s Land, of which tbe Flora
is so little known, this is especially necessary: even at St.
Helena, the Cape of Good Hope, and Hobart Town, carefully
as the botany of these places has been examined, a dried collec-
tion of plants should be made, especially of the lower orders of
‘phzenogamous vegetation and of aquatic and submersed plants,
whether of fresh or salt water. Fungi also, and Rhizanths,
should be diligently sought for, and all those minute species of
cryptogamic plants which are parasites. '

Though but little accession to our knowledge of Systematic
Botany can be anticipated at any of the principal stations of
the expedition, many new and interesting facts may be collected
in Physiological Botany, if anomalous forms of vegetation
be examined ; as concerning these so little that is positive has
as yet been ascertained in foreign countries. Collections should
be made of the stems of Casuarinas, Urticaceous trees, and of
twining woody plants, the internal structure of which is fre-
quently at variance with the ordinary plan of vegetable form-
ation. Diligent search should also be made for cases of the
occurrence of the embryo buds of Dutrochet. It is probable
that attention skilfully directed to these last productions will
throw light upon some of the most obscure points of Vegetable
Physiology. Most of the specimens of this kind may be pre-
served in a dry state; but as some will require to be kept
moist, it is requisite, for this purpose, that the botanist should
be supplied with bottles, jars, acetic acid, and spirit.

Attention should be especially directed to the distribution of
remarkable species in each country, régard being paid, in par-
ticular, to the elevations at which they are found, and the soils
which they seem tp prefer, where preference is observable.
Connected with this topic are the limits to which cultivated
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plants extend, and the circumstances under which they succeed
or fail. In noting points of this nature, facts concerning the
commoner species will be interesting, because they are so fre-
quently neglected, and because of the evidence as to climate
which they may be expected to afford. In the absence of this
kind of knowledge, it is difficult for persons here to judge cor-
rectly respecting the kind of plants it may be desirable to in-
troduce into another country. Should the causes of failure or
of success in the cultivation of particular plants be apparent,
they ought to be noted down. As an instance of the import-
ance of this branch of inquiry, the Vine at the Cape of Good
Hope may be mentioned : the bad quality of Cape wine, with
the exception of that produced at the farm of Constantia, is
well known : can any physical cause be assigned for this cir-
cumstance ? If exotic plants are commonly cultivated with
apparent success, they should receive particular notice ; Euro-
pean Oaks, for example, are common about Cape Town, where
they are planted for their shade; the species to which they
belong, and the effect of that climate upon their growth, and
the quality of their timber, are points deserving of attention.

Both at St. Helena and Hobart Town, Tree Ferns will be
found; those in the former place have the stems destitute of
external fibres except near the ground, while the Tree Ferns
of Hobart Town are thickly covered with similar fibres from
the very summit. - The origin of these fibres, and the circum-
stances under which they are produced, are unknown, and
should, if possible, be determined; indeed, the manner of
growth of these plants in all other particulars is an interesting
subject for careful investigation, as are also the circumstances
under which this tropical form of vegetation is produced upon
Mount Wellington. In the event of the expedition visiting
the southern part of New Zealand, it should also be ascertained
under what conditions the Tree Ferns that exist there extend so
far beyond the usual geographical limits of such trees, and also
whether they are not accompanied by other forms of an equally
tropical character.

The northern coast of Van Diemen’s Land being in many
respects clothed with a different vegetation from the south side,
it is desirable to notice the peculiarities of each. At Emu Bay,
there exists the Gunnia australis, an orchidaceous epiphyte,
which is far to the southward of the general range of plants of
that kind. It will probably be found that this apparent ex-
ception to general rules is dependent upon some local pecu-
liarity of c%imate. Possibly other species with similar habits

occur on the same line of coast ; they should be sought for, and
particular attention should be paid to the plants with which the
orchidaceous epiphytes are associated.

A principal object of inquiry should be, plants yielding useful
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