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¥ REPORT,
&e.

Tuz Presipent AND Councit oF TEE Rovar Socisry-
having recommended to Her Majesty’s Government
the equipment of an Antarctic Expedition for scientific
objects, were informed by the Lords Commissioners
of the Admiralty that it had been determined to send
out Captain James Clark Ross on such an expedition,

‘and the Council were at the same time requested to

mmmumcate to them, for their mfarmahuu, any sug-

\» gestions on those subjects, or on other points to which
3 they might wish Captain Ross’s attention to be called,

e

o
~
LA

o; In preparing the instructions to that officer®. The
S Couneil, having due regard to the magnitude and im-
portance of the question submitted to them, considered
that they would best fulfil the wishes of HerMajestjr 8
! Government, by a subdivision of the inquiry into dif-
ferent parts, and by referring the separate considera-
tion of each part to distinct Committees, consisting of
those members of the Society who were especially
conversant with the particular branches of science to
which each division of the inquiry had relation. These-
several Committees, namely, those of Physics, of Me-
teorology, of Geology and Mineralogy, of Botany and
Vegetable Physiology, and of Zoology and Animal
Physiology, after bestowing much time and great at-
tention in the investigation of the subjects brought
under their notice, have each drawn up very full and

* This request was conveyed in 2 letier from Sir John Barrow, lﬂrmu
the Secretary of the Koyal Society, and dated June 13, 1838.
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complete Reports of the results of their labours. These
reports have been considered and adopted by the
Council, and have been incorporated in the follow-
ing General Report, which the Council present as
. their opinion on the matters which have been referred
to them by Her Majesty’s Government. They take
this opportunity of declaring their satisfaction at the
prospect of the henefits which are likely to accrue to
science from the expedition thus liberally undertaken
by the Government on the representations made to
them by the Royal Society and other scientific bodies
in this country, and in conformity with a wise and
enlightened policy. They also desire to express their
grateful sense of the prompt attention which has been
uniformly paid to their suggestions, and of the ample
provision which hae been made for the accomplish-
ment of the various objects of the expedition.

Royal Bociety, 8th August, 1839.



Szorion I.—PHYSICS AND METEOROLOGY.

Tuz Conncil of the Royal Socisty are very strongly impreased
with the number and importance of the desiderata in physical and
meteorological science, which may wholly or in part be supplied by
cbservationa made under such highly favourable and encouraging cir-
cumetances as those afforded by the liberality of Her Majesty's Go.
vernment on this ocoasion. ile they wish therefore to omit no-
thing in their enumersation of those objects which appesr to them
deserving of attentive inquiry on sound scientific grounde, and from
which consequences may be driwn of real impartance, either for the
utﬂamentv[duputed uestions, or fur the advancement of knowledge
any of its branches —theydecmﬂeqnﬂlythmdutyhomntwpm
h@ﬁyﬂmuwmlpmﬂawhlch although not without & certain de-
gree of interest, may yet be regarded in the present etate of science
mather as matters of abstract curiosity than as affording data for strict
reasoning ; as well az others, which may be equally well or better
clucidated by inguiries instituted st home and at leisare,

1. Teenmsrrrar Maowerram,

Thesnbject of most importancs, beyond all question, to which the
attention of Captain James Clark Roes and his officers can be turned,
—and that which muat be considered as, in an emphatic manner, the
great seientific ohject of the Expedition,—ie that of Terrestrial Mag-
netisg ; and this will be considered : 12t, as regards those accessions
to pur knowledge which may he supplied by oheervationsa to be made
dmingﬂmmmafﬁmﬂ:paﬁﬁm.indepmdenﬂyufmymt
with or co-operation of other observers ; and Zndly, as regards thosa
which depend on and require such concert; and are therefore to Le
considered with reference to the obesrvations about to be earried on
simultapeonaly in the fixed magmetic observatories, ordered to be
established by Her Majesty's Government with this especial view,
and 1o the o gimilar observatories, both public and private, in
Euarope, India, and elsewhere, with which it is intended to open and
maintsin & correspondence.

Mow it may be observed, that these two clusses of observations
naturally refer themselves to two chief branches into which the
science of terrestrial magnetism in its present state subdivides itself,
and which bear a certain analogy to the theories of the elliptic move-
ments of the plansts, and of their perindical and sscular perturba-
tions. The first comprehends the actual distribution of the magnetic
inflaence over the globe, &t the present epoch, in its mean or average
state, when the efects of temporary fluctuations are either neglected
or eliminated by extending the observations over a sufficient time to
neutralize their effects. 'The other comprises the history of all that
iz not permanent in the phenomens, whether it appear in the form

B



tfmmenhrjr. daily, monthly, or ennual change and restoration, or
in _progressive changes not mmpemuted by counter changes buot
going on continuelly accumulating in one direction, so az in the
eourse of many years to alter the mean amount of the quantities ob- -
served, These last-mentioned changea hold the same place, in the
analogy shove alluded to, with respeet to the meam quantities and
temporary finctmations, that the sccnlar varistions in the planetary

movements must be regurded as holding, with respeet to their mean
orbits on the one hand, m:lthur]u-.r nshmmadbﬁefpelb&onil:e
other.,

There is, however, this difference, that in the planetory theory s}
these varieties of effect have been satisfactorily traced up to & single
canse, Whereas m that of terrestrial magnetism this & so far from
being demonstrably the case, that the contrard is not destitute of
conziderable probability. In fact, the greut features of the magnetic
eurves, and their general displacements and changes of form over the
whole surface of the carth, wonld seem to be the result of causes
acting in the interior of the earth, and pervading its whole mnss ;
while the anpual and diornel varietions of the needie, with their
train of subordinate periodical movernents, may, and very probably
do arise from, and correspond to efectric currents produced by pe-
riodieal variations of temperature at its surface, dee to the sun's po-
gition ahove the horizon or in the eeliptic, modified by local caunses ;
while loesl or temporury eleetric discharges, due to thermie, che-
mical, or mechanical caures, aeting in the higher regions of the at-
mosphere, and relieving themselves irrepularly or at intervals, may
serve to render acoount of those uncessing, end as they seem to nz
casual moverments, which recent obaervations have placed in 20 con-
spicuous and interesting a light, The dectrodynamie theory, which
refers all magnetism to electric enrreats, ia silent as to the causes of
those currents, which may be various, and which only the analysis
of their effects can teach ns to regard as internal, superficiel, or at-

eric.

Itmnntmmlyfmtﬁembf the nam charts, giving
a genergl view of the lines of ﬁuﬂe tiom, Inelination,
and Intensity, sre necessary charts, eould they really he
depended on, mdmth?em any degree complete, wmlld be of
the most eminent use to the theoretical inquirer, mot only as ge-
neral direetions in the choice of empirical fornvale, but as powerful
instruments for fnmluhhn{ numerical investipation, by the choice
they afford of data favourably arranged; and sbove all, as affording
decidedly the best means of comparing any given theory with ob-
servation. In fact, wpon the whole, the readieat, and beyond com-
parizon the fairest and most effeetunl mode of testing the numerical
applicability of & theory of terrestrial megnetism, would be, not ser-
vilely to calculate its results for given localities, however numerous,
and thereby load its apparent errors with the real errors, both of ob-
servation and of local magnetism; but to compare the totality of the
lines in our charts with the corresponding lines, as they result from
the formule to be tested, when their general agreement or disagree-
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rhent will not only show how far the latter truly represent the facts,
but will furnish dietinct indications of the modifications they require.
Unfortunately for the progress of our theories, however, we are
yeb very far from pomulug charts even of that one element, the
rtion, most useful to the navigator, which satisfy these requi-

sites; while as respects the others (the Inclination and Intensity)

the most lame deficiencies oocur, especially in the Antarctic
regions, To make these deficienctes by the continual practice
of every mode of o ion appropriate to the circumstances in

which the obeerver is placed throwghout the voyage, will be one of
the great objects to which attention must be directed. And firat—

At sea.—We are not to expect from magnetic obzervations made
at sea the precision of which they are susceptible on land. Never-
theless, it has been sscertained that not only the Declination,
but the Inclination and [ntensity can be obeerved, in moderate cir-
cumstances of weather and eea, with sufficient correctness, to af-
ford most useful and veluable information, if putim be 'Im:.buwed,
and proper precautions adopted. The total intensity, it is asccr-
tained, can be measured with some considerable degree of ceftuinty
by the adoption of & statical method of cheervation recently de-
vised by Mr. Fox, whosze instrument will be a part of the ap-
paratug provided. And when it iz recollected that but for such
obzervations the whole of that portion of the globe which i
covered by the ocean must remain for ever a blank in our charts, it
will be needless further to insist on the necesgity of making a daily
series of mognetic observations, in all the three partionlars above-
mentioned, whenever weather and sea will permit, an essential feature
in the business of the voyage, in both ships. Magnetic observations
at gea will, of course, be affected by the ship’s magnetism, and this
muet be eliminated to obtain results of any service. To this end,

First. Every series of observations made on board should be ae-
companied with a notice of the direction by compass of the ship®s
head at the time.

Becondly. Previous to sailing, a very careful seriés of the apparent
deviations, as shown by two compasses permanently fixed, (the one
as usual, the other in a convenient position, considerably more for-
ward in the ship,} in every position of the ship's head, as compared
with the reel position of the ship, should be made and recorded, with
& view to attempt procuring the comstants of the ship's action ac-
cording to M. Poisson’s theory * ; and this process should be repeated
01 One ormore convenient occasions during the voyage; and, generally,
while at anchor, every opportunity should be taken of swinging round
the ship’s head to the four cardinal points, and executing in each
position a complete series of the observations.

Thirdly. Wherever magnetic instruments are landed and obser-
vations made on ferra firma, or on ice, the opportunity should be
seized of going through the regular series on ship-board with more
than ua.msﬂ::]u;gema and care, so as to establish by actual expe-
riment in the only unexeeptionable manner the nature and amount
of the corrections due to the ship’s action for that particular geo-

* Jee Appendix A.
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