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Cesaris." It was also the first volume of a series of 

~phemer\dcs which have been since continued without 
mterruption. 

In 1799 the publication of the Portu"uesc ephemerides 

commenced -" Ephemerides astrono~nicas calculadas 

para o meridiano Observatorio nacional de universidade 

de Coimbra, para uso do mesmo Observatorio, e para o 
da navegacao Portugueza." 

Lastly, in 1756, appeared the ephemerides of Vienna._ 

"Ephemerides astronomic;-c :mni 1757, ad meridia~~m 

Vindobonensemjussu Augustorum calculis a Maximiliano 

Hell. C:csario regio astronomo ct l\Iechanicus experi­

mentalis professore publico et ordinis," which were con­

tiimcd by Triesmecker. The Ephemerides of Vienna were 

constructed upon the model of the Abbe de la Caille, 

much more than upon that of the Comtaissa11ce des 

Temps. l\Ioreover, at this period, the Ephemerides of La 

Caille were almost exclusively employed by French 

astronomers. 
(To be co11ti1111ed.) 

THE BRIGHTON AQUARIUM 

IN accordance with an intention entertained previous to 

resigning the tenure of my office as Curator to the 

Brighton Aquarium, I propose to give a brief outline 

of the plan of construction and general system of arrange­

ments obtaining in that institution. 
The Brighton Aquarium, while emulated by several 

buildings of a similar nature, in different parts of the 

kingdom and on the Continent, still holds its own in being 

on a scale of magnitude hitherto unsurpassed, more than 

one of its tanks, in illustration of this, being of sufficient 

size to accommodate the evolutions of porpoises and other 

small Cetace;:c. The architect and originator of the un­

dertaking, i\fr. Edward Dirch, well known as the engineer 

of the new pier at Hastings, entertained the idea of con­

structing this Aquarium as long ago as the year 1866 when 

visiting the one on a small scale then existing at 

Doulogne ; Brighton was selected as a site on account of 

its proximity to the sea-coast and its great popularity as a 

place of resort. The works were commenced in the 

autumn of the year 1869, but owing to various interrup­

tions the building was not formally thrown open to the 

public until August 1872, the ceremony taking place dur­

ing the week in which the members of the British Asso­

ciation honoured Brighton as their place of meeting. 
The area occupied by the Brighton Aquarium averages 

715 feet in length by 100 feet in width, running east and 

west along the shore line between the sea and the 11larine 

Parade ; the principal entrance is at the west end facing 

the eastern angle of the Royal Albion Hotel. The build­

ing internally is divided into two corridors separated from 

one another by a fernery and considerable interspace. 

The approach to the first or \Vestem corridor is gained 

through a spacious entrance-hall supplied with reading­

tables, and containing between the pillars which support 

the roof portable receptacles of sea-water for the display 

of small marine specimens that would be lost to sight in 

the larger tanks. 
The tanks for ordinary exhibition commence with No. 

I on the left side of the western corridor, and, as shown 

in the ground-plan, follow in consecutive order round the 

two corridors, the last, No. 41, immediately facing No. I. 

The smallest of these tanks measures I I feet long by 10 

feet broad, and is capable of holding some 4,000 gallons 

of water, while the largest, No. 6, in the western corridor, 

and the subject of the accompanying engraving, presents 

a total frontage, including the two angles of 130 feet, with 

a greatest width of 30 feet, and contains no less than 

I 10,000 gallons. Every gradation of size occurs between 

these two extremes, the depth of the water in all ranging 

from 5 to 6 feet. Supplementary to the foregoing, a series 

of half-a-dozen shallow octagonal table-tanks occupies a 

portion _of the i?tcrspacc between the two corridors, 

these being especially adapted fm the exhibition of ani­

mals such as starfish, anemones, and others seen to best 

advantage when vi,;;wed perpendicularly throu"h the 

wa~er. Flanking one side of this same intersp;ce are 

several pon;Is_ fenced off for the reception of seals and 

!)ther amplub1ous mammalia and larger Reptilia while at 
its further or eastern extremity artist1·c k ' k 

h · h f r . roe -wor - runs 
to a e1g t o 40 ,eet, thickly planted ,vi·tl J· • ,. 

d · bl · l 1 c l'.JlCC ,crns 
a? smta e exotic p ants, and broken in its course by a 

picturesque .waterfall an~_stream. Tanks 12 to 17 in the 

eastern corndor, m addition to the stream and basin be­

neath the waterfall, are ret apart for the exclusive exhibi­

tion of fresh-water fish, the remaining tanks bein"" devoted 

to marine species. The bulk of water thus utili;ed in the 

fresh and sea-water tanks collectively amounts to 500 ooo 

iallons, and in addition to this several smaller store t~nks 

m the Naturalists' Room, adjoining the eastern corridor 

afford accommodation for resen·e stock or for nci~ 

arrivals before their display to public view. ' 
'Fh~ style of_ architecture dominant throughout the 

bmldmg: 1s Itah_an an~ highly ornate, the arcned roof of 

th~ corndors bemg gromed and constructed of variegated 

bnc½s, supported on columns of Ba.th stone, polished ser­

pentme 1;1arble, and Aberdee~ gramte; the capital of each 

column 1s elaborately carved In some appropriate marine 

device, while the floor in correspondence is laid out in 

acrostic tiles. The divisions constituting the fronts of 

the tanks are c<?mposc~ each of three s_heets of plate glass, 

each plate havmg a thickness of one mch, and measurino­

six feet high by three feet wide, separated from on~ 

another and supported centrally by upright massive iron 

mullions ; in the smallest tanks the front is represented 

by but one of these divisions, while that of the largest 

No. 6, consists of as many as eleven, Among other con~ 

spicuous structural features of the aquarium demandino­

notice are the huge masses of rock entering into the com~ 

position of the tanks and fernery. Part of these are 

composed of porous tufa brought from Derbyshire while 

the remaining; and greater portion presents the appear­

ance at first sight of old Red Sandstone of the Devonian 

epoch. This latter, however, is entirely artificial beino­

built up of smaller nondescript fragments, facJd with 

cement and coloured sand, though so true to Nature have 

the boulders been fashioned and stratigraphically ar­

ranged, that more than one eminent geologist has been 

deceived by their aspect, and it is difficult in lookincr into 

the larger tanks to get rid of the impression that so':ne of 

the miniature picturesque coves characteristic of the 

Devonshire coast have been transported bodily to 

Brighton. 
The system adopted at the Brighton Aquarium for 

continually renewing the supply of oxygen necessary for 

the well-being of the animals agrees with that followed at 

Berlin, streams of compressed air being constantly forced 

into the tanks through vulcanite tubes carried to the 

bottom of the water, and each tank being fitted with a 

greater or less number of these tubes according to its 

size. Following the same principle there is no true circu­

lation, each tank being distinctly independent and the 

same water remaining in it perpetually unless required to 

be changed on account of turbidity, an accident such as 

the cracking of a front glass, or for altering the arrange­

ment of the inhabitants. ln such cases the tanks are 

refilled from four large reservoirs situated beneath the 

corridors, holding in aggregate a quantity approximating 

but not exceeding that contained in the tanks above 

and into which the water is first pumped by a six-hors~ 

power centrifugal engine direct from the sea, and thence 

conveyed by the same force to the tanks, through a 

main extending round the building. 
The system above described, while practical in aquaria 

at the seaside, where the supply of water is unlimited 

does not answer inland, as exemplified in the decadence; 
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from a scientific point, of the one from which that at 
Brighton is copied, and even in the former case is asso­
ciated with serious drawbacks and disadvantages, which 
forbid it from yielding in compensation for the outlay and 
labour expended the results realised by those constructed 
on later and more approved principles. It is impossible, 
for instance, to keep in health at the Brighton Aquarium 
the number of fish in comparison to the size of any given 
tank as will be found in the aquarium at the Crystal 
Palace or that of Hamburgh, or Copenhagen, or any 
other constructed on the same principle, though at the 
same time it is essential to remark, that lately the capa­
bilities of the Brighton tanks have not been turned to 
their greatest advantage, as instanced in No. 6, holding 
I 10,000 gallons of water, which for many weeks past has 
been occupied by but three dogfish, a ray, and a few turtle ; 
No. II, with 9,000 gallons, by two mackerel,"and so on. 
A remaining still greater source of dissatisfaction asso­
ciated with the non-circulatory system, and yet one 
capable, perhaps, of full appreciation by those only who 
have held practical aquarium responsibility, arises from 
the difficulty, verging upon the impossibility, of maintain­
ing the tanks uniformly bright and clear throughout the 
building. Some fish foul the water to a much greater 
extent than others, notably the Flat-fish or Pleuronectid:e, 
who in a few weeks will render a clear isolated tank too 
opaque for the opposite side some twenty feet distant to 
be discerned. The only existing remedy for such a case 
is to run off the water and supply fresh from the reservoirs 
beneath ; but this water being drawn from the shore-line, 
the feeding pipe remaining expos~d at half tide, is neces­
sarily loaded with impurities, which re-agitated by the 
action of pumping involves the lapse of several more 
days before the tank is in a fit state for exhibition. At 
the suggestion of my predecessor, the late l\rr. J. K. Lord, 
oysters and other bivalve mollusca were introduced into 
the tanks for the purpose of removing the organic par­
ticles which rendered the water turbid, but though these 
have proved of great service, the root of the evil remains 
undisturbed, and it is only by the application of th~ cir­
culatory system, securing with it the more thorough oxy­
genisation of the water, that the problem is to be effectually 
solved. 

This system, initiated by 1\Ir. \V. A. Lloyd at the 
Hamburgh Aquarium, and now maintained under his 
personal superintendence at the Crystal Palace, consists 
in having, in the first place, a bulk of water in the reser­
voirs beneath exceeding by four or five times the total 
amount contained in the tanks above, and which, being 
pumped up by steam power and circulated through the 
building, takes up in its course by exposure to the atmo­
sphere an amount of oxygen, permitting the preservation 
in health not only of a much larger number of inhabitants 
to each tank, but at the same time communicates to the 
water a degree of clearness and brilliancy unattainable 
by other means, and which brilliancy is increased or 
diminished in exact proportion to the uniformity and force 
of the current s) maintained. One theoretical objection 
urged by the architect of the Brighton Aquarium against 
the circulatory system, is that in the event of paint or 
other deleterious substance falling into any one tank the 
water of the neighbouring tanks would suffer equally. 
Practically, such mishaps have no business to occur, and 
though in such a case, on the "siphon" mode of circula­
tion first attempted but abandoned as impractical at 
Brighton, some mischief might be done, it would be im­
possible under that to be presently suggested as still 
feasible at the institution here under consideration, and 
until the adoption of which the Brighton Aquarium can­
not be expected to fully realise the highest anticipations 
of its promoters, while the greater or less turbidity of its 
tanks must continue as hitherto a constant source of dis­
satisfaction to the directors, and of anxiety and mortifica­
tion to the officers held responsi!,;lc. 
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At the eastern extremity of the building there is still a 
considerable plot of ground unutilised belonging to the 
company ; admirably adapted for the construction of a 
supplementary reservoir, holding, say, one million and a 
half gallons, and whose contents, added to those of the 
existing ones, would yield a body of water sufficient for 
the purpose. This ground, in fact, being considerably 
above the level of the tanks, woult! permit of simplifying 
matters by pumping the water up from the existing reser­
voirs to the proposed new one, whence it would 
circulate through the tanks and return to its original 
source by the mere force of gravitation. As now the 
individuality of each tank might be maintained, the water 
flowing from the main through the existing cocks, and 
escaping to the reservoirs beneath, through the same over­
flows, two or more of which are supplied to each tank, 
which might be enlarged or further multiplied, if requisite 
to carry off the accelerated stream. Should any tank 
now become unduly turbid through unforseen circum­
stances, the accident could be immediately remedied by 
emptying it into the large reservoirs beneath where so 
small a quantity in proportion would effect no appreciable 
alteration, the tank being refilled through the main ; 
while in the event of paint or other poisonous ingredient 
being upset the water would be run off to waste as under 
existing circumstances. An important and essential 
preliminary step to these proposed alterations will, 
however, be to render the existing reservoirs water­
tight, their present defective condition in this respect 
being one of the chief obstacles to the storage of 
clear water, which in an inland aquarium would have 
simply proved the ruin of the undertaking. These 
difficulties surmounted, and the reservoirs filled with water 
drawn from some little distance off shore, sayjat the head of 
the pier close by, and so free from the chalky wash and in­
numerable organic impurities inseparable from the pre­
~ent supply, the aquarium will be entirely independent 
of the sea, and much waste of labour now occupied in 
pumping from it saved. The still more important results 
accruing to the institution through the uniform clearness 
of the water, and the capability of each tank to support a 
number of inhabitants compatible to its size, cannot be 
overrated.* 

Under any circumstances, it the remedy here proposed 
is not adopted, it is to be trusted that the weak points of 
the Brighton Aquarium here noticed will prove sufficient 
to prevent the repetition of the same errors of construction 
in any of the Aquaria now in contemplation or being 
built in this country. On the Continent, the type initiated 
by our own countryman at Hamburgh, and at the Crystal 
Palace, with such improvements as practical experience 
dictates, is almost invariably adopted, and it is incumbent 
that England, as the initiator of the movement, should 
maintain her lead. So far, from its size and its 
proximity to the sea, the Brighton Aquarium has been 
able to achieve results unrealised by any other institution 
of its description, as instanced in the recent preservation 
in its tanks of creatures so large as porpoises, and fish 
so delicately constituted as herrings and mackerel ; but 
these results are by no means commensurate with the 
expenditure involved in its establishment, and we hope 
steps will be forthwith taken to remedy the defects 
indicated. 

The Isle of \Vight and the Devonshire coast, especi­
ally Torquay, are localities offering far greater advan­
tages than Brighton, as zoological stations for the acqui­
sition of specimens, and now that the financial success of 
large Aquaria under judicious management in centres of 
sufficient population is well established, the temptation 
these places offer to an enterprising company cannot be 
long resisted. w. SA VILLE KENT 

• Defects of con,tructian in the Erighton Aquarium 1ikely to interfere 
,\;th"'the future efficiency of the eitablishment were allu<lc<l to without specifi­
catio:t, while the b'...lilding w:i.s in the hJ.n.ds of the contr:tctor.-See 
NATURE, vol. iv. p. 3?4· 
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