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ON ATMOSPHERIC ELECTRICITY : 

ITS EFFECTS ON VARIOUS KINDS OF MATTER, WITH ESPECIAL REFER

ENCE TO THE CONDITION OF AURORAS AND THUNDER STORMS. 

Read, by FRANCIS Al!BOTT, F.R.A.S., on the 14th of Ma:rch, 1860, with 
some additional remarks communicated by CoLONEL W. E. D. 

BROUGHTON, R.E.,ana M.E.C., on certain practical 
methods for protecting Buildings from 

Lightning by conducting rods. 

The conditions upon which this paper is founded, are on the principle, 
of lightning and electricity being identical, one and the same thing 
both in cause and effect, differing only from local circumstances and 
in degree, as is elucidated by the following synopsis:-

Atmospheric electricity is derived from the thermo-electric agency 
of the earth. 

Dry and pure air is · one of the m:lst complete non-conductors of 
electricity. 

In clear, calm, and unclouded weather, the elPctricity is generally 
positive, but on the first appearance of rain, or snow,or hail, it usually 
changes to negative. 

The electrical powers follow the law of gravitation, in being in the 
inverse ratio of the square of the distances of acting bodies. 

The zigzag form of lightning corresponds in appearance with an 
electric spark passed through air. 

Electric fluid is most prevalent in elevated situations, and lightning 
strikes such objects as are high and prominent. 

Lightning inflames combustible bodies; the same is effected by electri-
city. • 

Metals are melted by a powerful charge of electricity, this is the com
mon effects of lightning. 

Lightning is often known to strike pe~ple blind, the same effect is 
produced by a strong electric charge. . 

Lightning d stroys aaimallifa, so will a powerful electric shock. 
The magnetic needle is affected in the satne manner by lightning 

and electricity, and iron may be rendered magnetic by both causes; the 
phenomena are therefore strictly analogous, and differ only in degree. 
If a battery will prod nee a report as loud as a cannon, what effect may 
be expe3trd from 10,000 acres of electrified cloud P the difference in extent 
of these conductors, will equal the limit of their effects. 

EssAY.-There is perhaps nothing in the natural world more calcu
lated to impress us with asense of the greatness of the Creator, than 
the phenomena which is constantly being produced by atmospheric 
electricity. A combination of scientific acquirement with a 
practical kno.vledge of meteorology, is calculated under any circum
staLces to be of considerable importance, and never more so, than when 
emp~->yed in the beautiful and unerring laws, that unceasingly operate 
in tile wild, impetuous, and irresistible thunderstorm. 

The Franklinian theory in this branch of meteorology, supposes 
the existence of a single imponderable, ' highly subtile, and elastic 
fluid equally distributed throughout nature; the disturb.ing forces 
on the surface of the earth, are constantly in action, .and by each the 
electric equilibrium is aftected; what are the conditions of equilibrium 
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in the electrical state of the atmosphere, are not quite determined 
but it is found that equilibrium seldom exists in a complete degree. ' 
, Any disturbance in the natural state of a body produces electricity; 
thus one body becomes overcharged by having abstracted this princi
ple from another; when the atmosphere is cloudy and the clouds 
appear to ·ba moving about in dift'erent directions, .and in an uncertain 
manner, the electric excitation is much increased, and changes from 
positive to negative, and the coBtrary witll -.greatfi-eqnency; the nega
_tive state is prevalent on· the approach .of any phenomenon connected 
with the condeuation of aqueous vapour into water, such as rain, hail, 
snow, fog, &c., this condition is followed by frequent alterations, which 
rapidly increase if a thunderstorm is forthcoming. 

Atmospheric electricity is due in most parts to the evaporation oil the 
waters of the ocean, Volta, discovered, that when water was. converted 
into vapour, it carried away electricity, now to conYert water into 
vapour, heat must lie absorbed ; to secularize it into rain, heat is 
discharged. . 

Precipitation and evaporation are the converse of each other, the 
same air cannot precipitate and evaporate, take up and let down water 
at on" and the same temperature. ~ 

The principal atmospheric elfects produced through electrioal agency. 
depend upon the simple circumstance, that aqueous llarticle& found in 
the atmosphere conduct electricity, while its constituent gases do 
not conduct electrillity,for electrical experiments succeed exactly in pro
portion to the warmth and dryness of the apartment in which they are 
conducted. 

Cavallo, .from a set of experiments, ascertained that the air . alwAys 
contains free positive electricity, except when influenced by clouds ne .. r 
the zenith, this will necessarily happen, for the earth, from four feet 
aboYe ita surface, is always negative to every aerial layer proceeding 
upwards. 

The terms used here, positive and negative, are only conventional, 
there is no doubt that one is as much a positive force as the other; for 
it is impossible t;Q produce one upon any body, without the other 
appearing somewhere; it is an important truth that one kind of elec
tricity cannot be produced without the other kind. 

Mr. Sturgeon who made upwards of 500 electric kite experiments 
under every circumstance of weather, at various times of the day, and 
in every season of the year, found in all cases the atmospllere positive 
with regard to that of the ground, he frequently floated three kites at 
the same time, at very aifferent altitudes, and he invariably found the 
highest to be positive to the other two, and the centre kite positiv-e to 
that which was below it, consequently the lowest was negative to the 
two · above it. 

'The beautiful Aurora Australis, so frequent of late in the southern 
hemispher&, depends in all probability on the passage of free
electricitybhrough a. highly rarefied medium, seeing that magnetism 
and electricity are among the forces concerned in the circulation of the 
atmQIIphere. 

Mr. Cavendish, calculated it as prol:>able that the Aurora, was usually 
at an elevation of about 71 English miles, a.t which elevation the den
sity of the atmosphere is 1-150 part of that at the earths surface ; other 
philosophers with much greater certainty, have estimated it at a much 
less height for it must be admitted that two facts relating to the 
Aurora are established ; 1st the coincidence 'between the appe&.l'ance of 
the Boral and Austral Auroras ; 2nd that Auroras are atmospheric 
phenomena, which take place within the limits of the atmosphere, but 
not beyond it. 

Lieutenant Maury has given an estimate, of the vast amount of water 
evaporated that is constantly being taken up by the atmosphere from 
the Southern Ocean, and conveyed by rerial cw·rents for condensation 
to the Northern Hemisphere, if we, therefore, oonsider the earth, 
.as a large electrical machine, charged, as it is with electro-magnetism, 



"!lad revolving on its axis at a very rapid rate, it will not be difficult 
'to account for the great amount of electricity engendered at the pole, 
and seeking equilibrium at or about the equatorial regions through the 

·-great electrical reservoir of the upper atmosphere, made up as it would 
be of vesicles of moisture highly charged with electricity, and giving 
·rise to those 'beautiful coruscations and colors, which are observed 
in a lower stratum in theform of lightning. It is evident therefore that 

·positiv., electricity when carried to high regions of the atmosphere -by 
vapors from 'tropical seas; and the trade winds accumulating near the 
polar regions acts by induction on the negative electricit) with which 
the earth is charged. 

This opinion is much strengthened, when ·we consider, 1st., that all 
ihe arcs, are bisected by the plain (or in the vicinity) of the magnetic 
·pole. 

2nd. In common electricity excited by friction, it is al$0 found that 
the spark becomes colored when a violent explosion follows high ten
sion. 

3rd. The rays or column of light, are always parallel to the dipping 
needle. 

4th. The Aurora, is frequently accompanied with a hissing and crack
ing noise, which in a rarified medium is equivalent to the more de
·tonating reports made by a discharge of lightning in a denser atmos
phere. 

If we recapitulate what has now been stateil in a more definite form, 
the problem w:lll stand thus ; Col. Sabine has shown from observations 
registered at Hobart Town, and Toronto, that solar spots influence 
terrestrial magnetism; terrestrial magnetism is known to generate 
atmospheric electricity-atmospheric electricity is much aided by evapo
ration, which on Mr. Alex. Keith Johnston's, authority, is ,greater in 
the Southern, than in the Northern Hemisphere, he records a mean 
fall of 37 inches of rain annually for the North temperate zone, and 
26 inches for the South tempera.te, and accarding to Lient. 'Maury, 
evaporation with its electricity is conveyed by aerial currents in the 
upper atmosphere to be disposed of .in tLe equatorial region, and the 
Northern Hemisphere. 

By :referring to my Report, communicated to the Society, on the 
Aurora, for August, and September 1859,* it will be seen that Solar 

* AURORA AuSTRALis.~On the 29th of August, 1859, from 6.55 to 7.25 p.m. 
the appeared a most brilliant Aurora Australis, or Southern Lights, extend· 
ing from W. through the S. to the eastern part of the horizon in one continued 
arc Qf about 190° and shooting up to the zenith. The eastern and western 
extremities of the conoid were of a palo ruby and deep red color intermixed 
through the whole vault with bands of pale yellow and shades of darkand 
light green, and with here and tbet·e a dark cloud jutting in, elsewhere the 
circumpolar stars glitt.ered like diamonds set in emerald and ruby ground. 
The phenomenon had for thirty minutes a most magnificent appearance, the 
bands b~ing in. complete repose, formed. a trun<:"'ted cone o_f glory, ~he a:P.e:r of 
which, if proJected, would have termmated m the zemth. This brJlliant 
and beautiful magneto electric storm appeared a,aain about 9. 30 p.m. flickering 
in brisk coruscations of most beautiful color from the horizon to the zenith, 
and when reaching the converging point it produced at one time a beautiful 
halo, and at another period it bad the effect of falling from the apex in shower 
of nebulous maoter like star-dust. On the 29th the sun set at Hobart Town 
5.25 p.m, day-light ended 6.45 p.m., and during the whole day previous to 
the phenomenon the atmosphere was charged with aquoolli! vapor, a raw 
damp air with flimsy precipitating cumuli, and small ddzzling rain. For two 
days the atmos,Phere had been at saturation. A second display of the aurora 
appeared on the night of the 2nd Septemberafollowing,equally brilliant and ex
tensive, and less transitory, with this difference that from sunset the whole 
of the southern sky was of a deep ruby color, lighted up with a clear moon four 
days old. From 12 to 1 o'clock on the morning of the 3rd the Aurora broke 
out into flickering streamers and coruscations as brilliant and with as much 
diversity of color as on the 29th of August, forming in the zenith a well 
.defined corona, which shortly after became diffused, and then dispersed. Ou 
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spots, were then at their maximum, a.nd on referring to the Meteoro
logical Tables, it will be 8een that evaporation was in advance of con
densation, 'both for August and September. 

The next appearance of atmospheric electricity which claims atten
tion is that which takes the form of atmospheric meteors, these vary 
considerably both in size and color, they are produced under similar 
circumstances and identical in effect to lightning and the Aurora. 

The light of falling stars or meteors, is in every way similar to the 
light of the electric spark, they occur as frequently, ancJ are as ir
regular as other electric changes in the atmosphere. Their motion like 
that of electricity, is exceedingly rapid, theyoccur mostly during or 
near to the changes ofweather, that are known to influenc<J atmos
pheric electricity, they appear in every part of the atmosphere, a.nd 
move in almost every direction chiefly inclined like lightning through 
damp layers of atmosphere towards the earth. 

If electricity be passed gradually through an exhausted receiver in 
a dark chamber, it assumes the appearance of the Aurcra, but if.an ac
cumulation of it is suddenly transmitted through a receiver but partly 
exhausted, it will pass through it with the brilliancy of shooting 
stars. . 

The most complete imitr.tion of the Aurora is effected in a thoroughly 
exhausted receiver, but atmospheric meteors take place where the air 
is more dense. 

I pass over in this paper, other agencies of atmospheric electricrty 
as in the cause of rain by the withdrawal of electricity from the 
clouds: 

Ozonized Oxygen in the atmosphere which by induction is known to 
be Ozonized by a flash of lightning at a: distance of several hundred 
yards. But the most magnificent display of atmospheric electricity 
is seen in the thunder-storm, for on that most satisfactory ground it is 
concluded the lightning and electricity are identical. M. Arago 
divides lightning, or this form of atmospheric electricity into three 
classes. 

First: Those luminous discharges which have the appearance of 
narrow, well-defined lines of light, they are sometimes of a violet or 
purple hue, and they move in a zigzag course, this course is due to a 
line of moist air, which affords an easy path for the discharge, and this 
probably is the only form of lightning which strikes terrestrial objects. 
M. Arago mentions a circumstance of this class of lightning trifurcating 
at Frieburg, on the 25th of June, 1794. The middle point struck a 
house in the open space near the Cathedral, the branch on the south 
side set fire to a bouse in the mburb near a mill called the Stockmill, 
and the third or northern branch passed above the town, and set 
fire to a cottage near the vill.age of Klein-W atersdotr. 

When the quantity of electricity developed by the sudden condensa
tion of vapor is very great, the lightning is always forked, its zigzag 
form is occasioned by the unequal conducting power of the air by 
which it is sometimes divided into several branches. 

The second class are those lightnings which are spread over exten
sive surfaces, and are called sheet-lightning; they vary in color, 
being frequently of an intense red, but occasionally blue and violet, 
they are generally confined to the edges ot clouds,but sometimes appear 
to issue from the interior of them, this is the most common form of 
lightning, and bas neither the activity or danger of the first class. 

The third class is globular lightning, which appears like a lumi
nous ball or globe of fire, it moves through the air at a .:omparative 

both occasions a line drawn from the centre of the arc in Azimuth through 
the corona in the zenith was parallel to the magnetic meridian. The atmos
dhere onthe 2nd of September was clear and serene, with great visibility; 
not a cloud obscured any portion of the skyfrom 9 a.m. till evening; sun spots. 
were at a maximum, A diagram of three groups containing 70 spots of various. 
sizes, was made on the same day with the sun on the meridian. 
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slow rate, when compared With the first and second class, which exist but 
for a moment, it was this class of lightning which killed Professor Rick
man of St. Peters burgh, who erected an apparatus like that of Dalibard, 
conRisting of an insulated rod 40 feet long above his house but the 
professor's conductor was not continued to the ground. Rickman's 
engraver, Solokotr who was close by him at the time saw a ball of blue 
fire as large as an egg, dai-t from the rod of the Gnomon towards the 
Professor's head which caused his instantaneous death. 

The first and second classes of lightning here described were most 
beautifully exemplified in a thunder storm that passed over Hobart 
Town on the 16th February, 1857, from the commencement to the end 
it was one of deep interest both as an atmospheric phenomenon, and 
as connected with the science of meteorology. 

The storm may be said to have commenced early in the morning of 
the same day at 4 a.m. by frequent repetitiOn of sheet lightning 
which illuminated the outlines of cirro and cumulus clouds with 
:flashes that followed each other in quick succession. At 7 a.m. the 
barometer stood at 29·809 in., and the thermometer 66° with a plea
sant N.W. wind. 26lbs. to the square foot. At noon the meridian alti
tude of the sun by transit circle was 59° 22'. At 1 p.m. the barometer 
had. fallen to 29·765, and the thermometer stood at 87° at 3h. 40m. p.m. 
the barometer was at its minimum 29·68lin. and the thermometer 
at its maximum 93°, solar intensity black bull thermometer 143° •. 
Soon after this penod visible vapour began to collect in the W. 
and N.W. hemisphere, and by 6 o'clock the sky in that quarter 
had a very lurid appearance and short zi~zags of forked lightning 
were seen at a great height. By 6h. 30m. dark banks of clouds 
expanded from S.W., W., N. W., and N., the zigzags becoming longer 
and stronger at a distance of about four miles ; at 7h. 3m. the N.E. 
hemisphere had a clear blue sky, but the S.W .• W., N.W., and N. had a 
peculiar angry red color, throwing out zigzag lightning which emitted 
lateral brackets from one to three miles in length, and at intervals 
between :flash and report of from 10 to 15 seconds. 7h. 10m. the storm 
passed across the zenith to the S.E. hemisphere, with Hobart Town 
directly under its path, and at 7h. 30m. the storm was divided between 
the tw<_l hemispheres, N.W. and S.E. 

At this period the :flashes of zigzag lightning were playing alternately 
at both sides, as if each was contending for mastery; 8h. 15m. re
markably large drops of rain fell which could not be less than one-fifth 
or Ontl sixth of an inch in diameter ; the quantity of rain that fell in 
two short sho-vers was O·llin. 

With regard to the extent of surface the storm passed over, it has 
been estimated at 30 miles, N. W. and S.E., and from 15 to 20 miles N.E. 
A more detailed account of this storm may be seen in the meteorological 
report for February. 

The history of electrical storms, as traced in the logs of ships, estab
lish it as a general rule, that the thunder storms, come from the west 
ward. or a.re attended by a we~terly current. This comes up charged 
with electricity, and commonly meeting with opposite currents, a vortex 
is produced in and about which the air has a circular and variable 
motion. 

In the focus or centre, F,fig 1, where the most violent electric effects are 
produced, vast masses of vapor are condensed, and shoot forth terri:fic 
lightning, and water is formed in such quantities as often to produce 
a complete deluge . 

. Ships or buildings may be struck either in the progres~ of the elec
triC current from the west, or within the focus of the storm; electric 
currents are rarely experienced in the atmosphere coming from the east, 
the storm may have a progressive motion in the direction of the forces 
in operation; the opposite currents will then app€ar to disperse upon 
the general vortex as it advances. 

These conditions are fully answered in the description of the thunder 
storm just · recited. 
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Mr. Cross·ofBroomfield succeeded in collecting from the atmosphere 
-sufficient electricit~ to charge and discharge a battery of 50 jars, con
·taining 73ft. of coated surface seventy times in a minute, accompanied 
•with reports as loud as that of a cannon. Mr. Cross had means for con
.ducting thia fulminating fiuid under his control, he had no other .fear, 
.but that the amount collected might break the jars of his battery. 

A cloud charged to saturation -with electric fluid will float over the 
earth until it comes within a 1discharging distance of some object, it 

-does not matter what the object is that presents itseH~ •it will form the 
channel through .which the discharge is ·made. If it is a bad conductor, 

.as a tree, or a piece of ma~onry, the wholQ will be shattered between 

.the electric fluid and .the resisting medium. If, on the-contrary, it is a 
good conductor which is presented to -it, the current will flow down it 

.quite .tranquilly .and harmlessly. · 
There is no attraction, but the lightning will take ·that road which 

offers the least resistance. 
If lightning coes notrfind a continuity of metal which it may follow, 

it may dart from one peint·toanother diametrically opposite, as in tl::e 
case related by 1\I. Arago at Frieburg. In order, therefore, to protect 
buildings from damage by lightning, it is necessary to provide.a continu

·OUS line of conductors for transmitting the electricity to the earth. 
It was stated by Professor Faraday, in-evidence before the committee 

of the House of Commons, that a man would be safe even though 
.leaning against the conductor of a ship when struck by .lightning; nor 
is it probable that an appreciable quantity of electricity would pass 
from the continuous metal rod, to find a resisting course elsewher!). 

All bodies vary in this .poVI'er of conducting currents· of electricity. 
The following metallic series from Becquerel will show the proportion 
in degree of conduction :-Copper 100, gold 93, silver 73, zinc 28, plati
num 1 '3, iron 15, and lead 8. 

Professor Faraday has also shown, that the law of assumption of con
-ducting power during liquefaction and the lo5s of it during congela
tion is very -general. Water is not a bad .conductor, but -ice will not 
conduct at all. 
· All questions of .dispute are no.w set at rest as to the .material of a 
lightning conductor, aud its proper thickness necessary .te conduct a 
disruptive discharge safely from the clouds to thf.l earth, the quantity 
of electricity that finds its -way through this channel will be in pro
portiOn to the relative conducting power, the requisite conduction for 
~he protection of powder magazines or other buildings from this fulmi
nating fluid is ·here comrqpnicated in the following established rules. 

1st. That metal in .a building whether disposed in the form of con
-ductor or otherwise never attraots lightning, it will only convey it to the 
.earth. 

2nd. Tliat provided the surfaces of metals are not interrupted by 
bodies professing a less c0nducting power, a building entirely of metal, 
-will be the safest of all, and that such building requires no further 
lightning conductors than connexions with the earth over the masonry 
foundations on which they are .oftPn laid. , 

3rd. That with regard to a building of brick or stone the object 
must be to establish a sufficient number of lines of electrical conductors 
.extending from the most .elevated and prominent lines of the buildin15 
itself such as ridges angles, eaves &c. 

4th. Theue is no advantage but on the contrary,in insulating the con
.ductors from the building. 

5th. The best material is copper either in tube !!in. to 2in. diameter 
and t thick, or plates 3tin. wide, and from t to 3-16in. thick. 

6th. All metal surfaces whether lead copper or iron, in ridges, roofs, 
.gutters, or covering to doors, or windows to be connectE'd by plates of 
.copper with the cond,.cting system. Lead on account of its low con
ducting power cannot be altogether depended on. 

7th. One .or more solid ·copper rods to project freely into the air 
.about 5ft abov.e .the highest point of the building, to which the main 
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.conductors are applied the summit of the rod to be poin~ : but gold, 
gilt or platinum tops are unnecessary. 

8th. The termination of the -,conductors below to be led into damp 
.or porous .soil when the building happens to standupon it, but where 
.the soil is dry, two or three trenches to be ,cut radiating from the fvot of 
the conductor to .a depth of 18in: or 2ft, and 30ft in length and either 
the conductor carried along the-bottom of the trenches or old iron 
.chain laid in them carefully conuecte.d with the foot of the conductor 
the trenches to be filled up to one foot in depth with coal ashes or 
other carbonaceous substances, and then with earth or gravel. 

9th. If it be possible in regulating the fl.Urface drainaJe to lead to a 
1low of water during the rain which gen~Jrally accompanies thunder• 
storms over thei;iles ofthe trenches it will be an additional precau

·tion. 
lOth. Tanks are useless e'<cept where .the water flows freely into 

·.them from the surromiding soil and even then they are superfluous as 
appendages to the conductors. 

Many cases are on record which beautifully illustrate the value.of 
.metallic conductors ; instead of ruin and devastation occasioned by a 
discharge of lightning in their absence, the damage is very trifling, 
and when this might be _avoided by continuing the conductors in 
horizontal lines from the.princip~tL conductors,in such.. a way as to bring 
be whole range- of buildings into one complete metallic system. 

Private Observatory 
Jiobart Town, J860, 

Printed at the "Mercury" Stean1 Press Office. 



METEOROLOGY FOR JANUARY. 
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::;J ::;J AA~r-1 :il 
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In. 0 0 0 0 In. 
1841 29.725 65.41 95.5 50.0 25.5 .56 4 - 0.03 
1842 29.713 62.34 82.7 43.0 23.1 .62 5~ - 1.83 
1843 29.636 62.00 87.7 45.6 20.9 .67 5f - 0.55 
1844 29.878 60.47 89.2 47.2 20.7 .69 5 - 2.01 
1845 29.757 63.12 91.0 46.2 21.8 .67 i! - 0.58 
1846 29.630 61.75 95.0 45.0 21.8 .68 1.38 
1847 29.690 61.80 91.4 46.1 21.8 .67 0.73 
1848 29,731 60.21 82.7 43.0 20.5 .67 5 1.04 
1849 29.726 59.74 105.0 43.0 21.8 .68 41 0.72 
1850 29.604 59.10 86.9 47.7 19.4 . 71 ~1 1.20 
1851 29.631 62.00 91.1 46.0 19.3 .66 2.33 
1852 29.588 59.50 87.2 46.8 18.9 .77 i! 1.46 
1853 29.775 57.67 81.0143.6 16.7 . 72 1.43 
1854 29.646 62.25 99.3145.0 23.4 .70 0.54 
1855 29.756 65.00 88.0 42.0 14.14 .79 6.55 0.48 
1856 29.809 71.10 91.0 42.0 25.131.67 6.50 0.99 
1857 29.714 62.16 85.0142.0 20.00(0 6.90 2.58 
1858 29.509 66.40 97.0 44.0 24.00 .63 4.45 6.92 0.40 
1859 29.882 65.67 99.0 46.0 18.901 .67 6.37 5.90 4.61 
1860 29.744 65.10 91.0f 48.0 20.291.67 5.22 6.82 2.22 
1861 29.861 65.85 88.0148.0 18.66 .69 7.00 6.79 2.12 
1862 29.780 65.72 98.0 43.0 25.03 .61 5.58 6.21 0.93 
1863 29.831 65.74 93.0 47.0 21.42 .65 4.44 7.33 2.39 

The means in all cases are taken from the sums of each 
column, and not from the maxinlum and minimum. 

Though the extreme range of the barometer during 
this month was only ·826 of an inch,-being less than 
that of any January of the previous eight years-yet the 
.daily fluctuations within that range were very frequent 
and extensive. The alternations of rises and falls were 
remarkably uniform. The greatest movement on any 
day of the month was a rise of of + 596 of an inch on 
the 2nd. On thirteen other days the rises and falls 
from noon to noon, exceeded one-fifth of an inch. The 
maxinlum atmospheric pressure was 30.127,on the 12th; 
and the minimum 29.301, was on the 1st; but on the 
15th the barometer was again nearly as low. The de
pression on the 1st was accompanied by a heavy thunder
storm, and nearly a quarter of an inch of ntin-fall. In 
Meibourrm-tb:e-t:mruay":orl1362Closed w1tli a remark
ably strong hot-wind, which was scarcely perceptible 
in Hobart Town. The mean pressure of the month in 
this city was 29,831, which is very high, only January, 
1844, 1859, 1861, having exceeded it in the last 22 
years. It is + 116 above the 20 years standard mean 
for this month. 

The total wind force, 72'07 lbs., is almost identical 
with the four years average of January, but varied 
therefrom in its distribution ~o the different quarters of 
the compass. The winds least propitious to health, north 
and north-west, were below the average both in fre
quency and force, consequently the salubrious ocean 
winds, well laden with ozone, were more than usually 
predominant. Hot winds blew on the 15th and 22nd. 
The strongest winds of the month had a pressure to the 
square foot of 5. 21 lbs., and were noted five times : 
twice on the 1st, once on the 2nd, 9th, and 15th. 

Mean temperature this month from both the three 
daily observations, and the self-registering maxi
mum and minimum thermometers, closely cor
respond, the first , being 65 ·7 4, and the last 65 ·so 
degrees. The former is +2"17 above the Januarymean 
by the 20 years standard. The Januaries of 1862 and· 
1861 differed very slightly in their means from the pre 

sent month. The maximum shade temperature was 93, 
on the 3rd. On nine other days there were maxima, 
between 80 and 90 degrees. The minimum of the month 
was 47 on the 29th. On three other days it was marked 
below 50. The months range 46 degrees, was-9 less 
than in January 1862, but +6 more than 1861 • 

The mean of the daily-range of temperature was, 
21"42 degrees, being + ·67 of a degree above the 20 years 
standard mean. The greatest range, 39 degrees occurred 
on the 3rd, and the least 10, was noted on the 25th. In 
no January since 1854 has so wide a range on any day 
been recorded as that of the present month. 

Solar Intensity had a mean nearly = 5 degrees below 
the average, being only 106 "06. This is remarkable, as 
the month was less cloudy than usual. The maxinlum 
was, 129 degrees on the 3rd; the minimum, 73, on the 
4th. 

Terrestrial Radiation ranged from 44 on the 11th and 
12th, to 58 on the 25th-Of the previous seven years, all 
but 1859 (which was the same as the present) had colder 
extremes. The mean, however, 51·63, scarcely differs 
from that of the whole. 

2 ·39 inches of Rain fell, distributed through 8 days, 
but the greater part (1·78) was precipitated on the 24th, 
25th, and 26th. There were also good falls on the 1st 
and 19th. The total fall was, + ·89 of an inch above 
the 20 years standard mean for January. The number 
of days, is a trifle below the average wet days for the 
month. Surface drains and sewers were well scoured out, 
but the city rivulet did not get 1·idof all the refuse, which 
inconsiderate householders throw into it, to the detriment 
of the health of their own families and those of their 
neighbors. 

Humidity mean was 3 degrees below the 20 years' 
mean. 

Cloud mean was, 4•44, being -1·30, less than the 
20 years mean. 

Ozone mean, 7 ·33, is the highest ever yet noted for 
the month of January, and is +·so above the five years' 
records. 

Electricity was noted 55 times, 18 of the records 
being, Positive, with a maximum tension of 5; and 37, 
Negative, 'vith maximum tension of 5~. Lightning, 
with thunder, occurred on the 1st aud 25th, and with
out the latter, on the 15th and 22nd. The Aurora 
Australis was seen on the evening of the 26th. 

Though the atmospheric preosure told unfavorably on 
the death records of the month, the meteorological 
phenomena generally were propitious to health, parti
cularly the ozone ·bearing winds, the copious showers, 
and clear skies ; the total deaths of the month, as 
tabled by Dr. Swarbreck Hall45, were below the Janu
ary average of the previous six years, by 15i, and 
coun,te,balaneed,-the-<>xcess-thairwas'1:loted:in December 
three times over. Zymotic diseases caused 14 of the 
deaths, and four of these were from whooping cough 
and its sequences. Bowel complaints had only 8 of the 
deaths, The whole of the deaths in this class, were 
under 5 years of age, and with 6 in other groups, 
formed the large proportion of 20, under 5 years 
of age, out of the total 45 deaths. Above 60 
years of age, there were 9 deaths, the oldest 
being 80 years old. At 18 years and under, the deaths 
were 23, and 22 were at 19, and above. 4 were violent 
or accidental deaths. On ten days of the month not a 
single death occurred, but the 15th and 26th had five 
each. In the first week, 7 deaths took place; in the 
second week, 10; in the third week, 14, and in the 
fourth week, 10 ; and on the last three days, 4. The 
most fatal period of the month was the 7 days, 11 to 17 
inclusive, when 19 of the deaths occurred. The baro
meter fluctuated extensively and frtquently in this 
period, an extreme range of ·805 of an inch, having taken 
place in this part of the month alone. It was also the 
driest part of the month, and had the coldest tempera
ture of the terrestrial radiation thermometer. 

The births registered were 7 4, being 13 less than in 
January 1862. 

F. ABBOTT. -
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·oN SILK-PRODUCING MOTHS. 

BY TliE REV. T. J. EWING. 
READ 4TH NOVEMBER, 18~2. 

Atta~us Cynthia (Drury)-First described by Drury in 1773. It was 
,sent from China to 'l'nrin l>Y ]J'at.her Fan toni in 1857, and was intro
duced into France by Guerin Meneville in 1858. It was figured by 
Daubenton, jun., in his colored plates, which were published between 
1760 and 1765. It was rai£ed for some centuries iu China, where ;ts 
silk clothes the people. 'TbeccJor of the silk is a fine flax-grey, and the 

. clothes made of it are not injured by the rain or oil, and wear long. 
The caterpillar of this silk-worm feeds on the leaves of the varnish tree 

, (ailanthus glandu!osa). It bas been shown to live as well in Europe as 
in its native country. More than two thousand amat!)urs are this year 

, engaged in eff'orts to rear this worm ; their experiments have not all 
, resulted satisfactorily, the insect-eating birds having in some places 
made a war of extermination. Nevertheless, ·the degree of.suceess is so 
great, that according to Guerin Meneville, it is now practicable to carry 

, on experiments on a large s~ale. The principal obstacle connected with 
the manufacture arose from the <lifficulty of separating (reeling) the 

. silk from the cocoons. This difficulty bas at length been overcome by 
two different methods,one of which was discovered by Madame Vernede, 

-of Corneillan, the other by Dr. lt'or~emol. 
.Attacus Ricini (Sir W. Jones).-Just descrired by Bodsuval in 1854, 

andlongreonfuunded wit'h the true Cynthw of Drury. It is the Arrindy 
Arita, or Eda silkworm, and is reared over a great part of , 
Hindostan, but more especially in the districts of Dinajpur 
and Ranjpur, in houses, in a domesticated .. a state and feeds 

, chiefly on the leaves of ricinus communis. The silk' of this species bas 
hitherto never been wound off, but pP.ople spin it like cotton. It is so 
productive as to give sowetimes twelve broods of spun silk in the year, 
says the late Dr. Helfer, (J. A. S. Bengal, p. 45, 1857.) 

Dr. Roxburg states (Linn. Trans, vol. 7.) that it is capable of being 
<I"eared in the same way as -the common silk worm. The cocoons a~:e 
white 01· yellowish, of a very soft and delicate texture; in general about 
two or three inches in length, and three in circumference, and pointed 

,at both ends. in this cocoon the chrysalis remains from ten to twenty 
.. days, the moth appearing at one end, the period of its final state not 
,extending beyond from four to eight days. The moths are quiet, seldom 
,attempting to fly from ·the apartment in which thf'y are reared. The 
,silk is exceedingly cl.etieate and flossy, that it is impracticable to wind it 
-off, it is so therefore spun ilike~otton, and the thread thus manufactured 
;is woven into a ·Coar$e kind of white .cloth of a loose texture but of 
,£urprising durability, the life of one pecson seldom being sufficient to 
wear out a garment made from it, the same piece decending from 
mother to daughter. It is used not only for clothing but for packing 
light clothes, &c. Some manufacturers in England to whom it was 
,shewn, seemed to think that it could be made her.e (England) into 
shawls equal to any received from India. For somP. time it was thought 
:that. this species could be acclimatized in France, but at length after 
many ·effovts it has been deemed right to abandon the attempt on account 
.of ·~he climate. In fact this industry only flourishes in warm countries 
when the ricinus daes not freeze in winter, after experiments tried upon 
-an extended scale the culture of this silkworm has proved successful in 
the Canary Islands. 

Miooed .Breed.-Guerin Meneville has succeeded in raising a mixed 
breed between A. Ricini and A. CJynthia which have partly overcome 
the early hatching of the fGrmer silkworm, and may in the end prove 
ihardy enough to brave the FreQch clima·te. 

Attacus Hesperus (Linn).-This species is a native of Cayenne wh.er~ 
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it feeds in its natural state on a plane which bears the name of the 
cafe diable. Michlez discovered that the ailanthus suited it still 
better, and that it developed itself perfectly upon this tree. It does 
not, however, succeed in France, because it hatche~ at a season of the 
year when all veretation is arrested. 

Attacus Aurota is al~o a silk-bearing species from Surinam where it 
feeds on the leaves of the orange tree, and there are several other silk
producing moths of this genus from North and South America which, 
however, have not been domesticated. 

Attacus Atlas (Linn 1767.) This is the largest of all known Lepidop
terous insects. It i;:;habits China, North and South India, Ceylon, 
Burmah, Java, &c. In China, the larva feeds on the leaves of the 
Molokka (Phyllanthus ernblica,) and it is said that the Chinese Tusseb 
silk is obtained from its cocoon. 

Attacus Edwa·rdsi (White 1857) is distinguished from A. Atlas by its 
intensely dark color. 

Attacus Guerini (Moore 1859) is the OJ;)ly other Eastern species of this 
guru and is named in honor of the gentleman who has especially inter
ested himself in the introduction of new silkworms into Europe. 

Antherrea Paphia.-(Linn. 1767) mylitta (Drury 1778). This is a 
native ofN. E. India, Scinde, Assam, S. India., Ceylon and Java. It 
feeds upon the leaves of the Rharnnus Jujuba (Byer of the Hindoo) and 
of Terrnialia alata glabra (Asseen of the Hindoos). Colonel Sykes 
add~ that it feeds also on the teak (Tect01'Ul grandis) and the mulberry 
tree (Morus Indica). The cocoons are extensively used by matchlock 
men cut into thongs as ligatures for binding the matchlock barrel to the 
stock; the thongs are more dut·able than those of leather. It cannot~ 
according to authors, be domesticated, but is founJ in such abundance 
over many parts of Bengal and the adjoimng provinces, as to have 
afforded to the na~ives from time immemorial an abundant supply of a 
most desirable coarse dark colored silk, commonly called Trusseh silk, 
and it is woven into a kind of cloth called Tusseh doothies, much worn 
by Brahmins and other sects of Hindoos. 

Antherrea Perugi.-(Grueni, 1855).-Feeds on the oak, a native of 
China, introduced into France by its describer. It feeds on the oalr~ 

Antherrea Gama rnai (Guerin 1861). A native of Japan. where it feeds 
upon the leaves of the Oak, and bears the name of Gama rnai, the silk 
which it produces is of a very beautiful quality. It is more solid and. 
more beautifrtl than that of other species of silkworm which feeds upon 
the oak. It was sent to the Society of Acclimatisation by the Ft·ench 
Consul in Japan, Duchesne de Bellecourt. Two circumstances give 
peculiar interest to the introduction of this uileful insect, namely, the 
coldness of the country it naturally inhabits, and its feeding upon a 
species of oak, not mulberry. The oak ou which the silkworm feeds 
is not exactly described, but it has been found by Guerin to feed on 
two or three species in France, Quercus castanerefolia, pedunculata, qoc. 

Many other species of Antherw are natives of the w!lrmer portions of 
the Himalaya, Assam, Silhet, &c., &c., also of the west coast of Aftica. 

One however, AntherreaHelena, of Adam White, first described in the 
12th vol. of the Annals of Natural History, p. 344, is a native of Tas
mania, where it feeds on the leaves of the Peppermint Tree. I t is the 
emperor moth of the colonists, and I have the pleasure of laying beforE' 
the meeting drawings of the chrysalis, cocoon, and caterpillar, in all 
its stages, beautifully executed by Mrs. Allport, and also specimens of 
the male and female of this beautiful moth, together with its cocoons 
in their natural state. I fear that the silk spun by the caterpillar can 
never be turned to any commercial advantage, because as yet, n<> 
method has been disco\'ered of reeling or of carding the material, and 
also on account of the caterpillar being subject to the attacks of an 
Ichneumon, which prevents more than one in a hundred from attaining 
a state of maturity. When for instance you are expecting the appear
ance of the moth, you a1·e o.stonished ~y finding a large mass of wool 
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su.rrouniling about fifty or a hundred small cocoons of this insect which 
1 now exhibit. 

If however, either the Antherrea Perug from N. China, or the Antherrea 
Gama-mai from Japan, could be introduced, as they are both very 
closely allied to Antherrea Helene, and therefore in all probability, the 
larva could be induced to feed on the leaves of the Eucalyptus, an un
beunded field would be opened for making this a silk-producing colony. 
They have already been introduced into France,after twice crossing the 
line, there would therefore be the less chance of risk in introducing 
them into Tasmania. 

I now pass on to the members of the Genus BomlJyre, or true silkworm. 
BomlJyre religiosa (Helfer, 1837). fhis is a native of Assam, where 

it feeds on the leaves of the Ficus religiosa. It yields a silk, if not 
superior, yet certainly equal to the B. mmi. The worm shows the finest 
filament, and has very much silky lustre. It is exceedin~ly smooth to 
the touch, and very different. from the cocoon of the mulberry moth, 
(pure silkworm). 

Bombyre Huttoni (Westwood, 1847). A native of M.ussooree. 
It feeds on the leaves of the wild mulberry, it cannot be treated 
like the domestic kinds, but must be reared upon the trees. On the 
tree it is perfectly free from restlessness, and saves a vast expense in 

, feeding. The worm spins in all weather, whereas the common silk
worm is apt to be thrown off work by a passing cloud. 

B. Horsfieldi, (Moore 1858) from .lava and B. subnotata (Walker) 1859 
from Singapore, also belong to this genus. 

B. Mori. From late researches it appear that the disease of the silk
worm is caused principally by a disease of the mulberry trees, 
on the leaves of which the silk-worm is fed, the disease can 
be cured by placing the infected eggs for some time in a box containing 
a little spirit of turpentine. But the treatment does not prevent the 
reappearance of the disease upon worms when they are fed upon the 
leaves of diseased mulberry trees. The silkworm in France (before the 
disease broke out) ordinarily produces about 150,000,000 francs of raw 
silk. This silk, after being manufactured at Lyons, Nismes, St. 
Etienne, &c., acquires a value of 310,000,000 of francs. The disease, 
therefore, becomes a perfect scourge, and we can easily imagine of what 
importance it is considered to discover a remedy. 

ZOOLOGICAL STATISTICS. 

The following paper on "Zoological Statistics" was read by the Rev. 
T. J. Ewinfl at the ~ugust (1862) monthly meeting of the Royal 

Society:-
In working out the geo~raphical distribution of the Staphylinidre a 

few weeks since, I was obliged to refer to the natural history of Ceylon, 
published last year (1861) by Sir Emmerson Tennent, in order to con
sult the catalogue of insects at page 448, contributed by Mr. Walker of 
the British Museum, who may be considered as one of the most labori
ous and painstaking of modern etomologists. His list contains the 
names of 25 species, no less than 21 of which were described for the 
first time by himself. Wishing, however, to make my monograph 
complete, I was compelled to prosecute my reserches in other works 
published about the same period or shortly before, and I was astonished 
to find that in the 11th volume of the Linnma Entomologica for 1858, 
nod in tbe Archiv fiir Naturgescbieht for the year 1859, Kraatz, a Berlin 
entomologist, has described the immense number of 224 sp~cies of the 
family of Brachyleto, or short-winged beetles, as natives of Ceylon. 
These works appear to have been unknown to Walker, and it is very 
probable that the same beetle has been in some cases described under 
two different names. ~a.king allowance, however, for this being the 
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ease, I could not but be struck with the enormous amount of new species 
which had so lately been brougnt to light, and recorded in sGientific 
catalogues. The thought occ,t;.rred .to me whether it would not fot m 
an i'nteresting subject of discuss~on at our next meeting of the Royal 
Society if I were to draw up _a Bort of zoological census for the four 
years ending with 1859, thus placing before our eyes at oue glance, 
how rapid the progress of oqr favorite science has been, and how greatly 
the love of it must have increased during the last quarter of a century. 
For we must remember that the progress is due not only to ,the cab1net 
naturalists in Europe who compare and describe, but to the greater 
amount of scientific knowledge posj'lessed by those travellers who 
appear to be ransacking every part of our globe tbat has hitherto re
tpained qnkpown. I have not materials suflicient for bringing down 
the census beyond 1859, but I )Tiay mention that as far as it goes it 
ell).praces the list of every creature that has been described either in 
Europe, Asia, or America, for I have very carefully gone through the 
elaborate summaries published each year by Trpschel, Rarlaub, 
Gerstaecker, and ~euckart. I may say with a modern writer, I did not 

' find my task so difllcult as I had expected, and far from unpleasaJ:J.t. 
Dean Trench mention~ in his little book on the study of words, a 
schola.r who fou11d co11Jpiling a Greek lexicon, so far from being a 
drudgery, a delightful occupation. I have experienced a ~milar feeling 
in what will appear to many, a dry statistical table, 

Before referring to the table I would, if not considered t .edious, call 
yoqr attention to the fact of how little is known among us of what has 
been done for our own Fauna. I am frequentlr asked by those who 
are eager to stqdy some of the strange, beautiful, and wondt·ous objects 
that are to be found on all sides of us, where they may find some record 
of those who have gone before them. They are afraid, though vain is 
tpeir fear, that their observations have been forestalled, and they have 
the craving common to most. of us, of being first in the field,-they 
long to have their names appended as the discoverers of the new species 
of fact, a,nd ,the longing after all is not, to be oondemned. Now every 
searcher in Tasmania must find something new, and will for years to 
come, part~cularly if n,ot content. with the finding of a new species, he 
turns his mind to the exhau,s.tless study of the habits and instincts of 
the species itself. "Such studies," says Hunt, in his Poetry of Science, 
"lift the mind to the truly sublime of nature; the poet's dream is the 
dim reflection of a distant star;. the philosophic revelation is a strong 
telescopic examination of its features. One is the mere echo of the 
remote whisper of Nature's voice in the dim twilight; the other is the 
swelling music of the harp of Memnon, awakened by the tone of truth, 
newly riben from the night of ignorance." 

And here I would also say, that much has been already done towards. 
describing our Fauna, though we have as yet no collected account. 
Out• Mammals, thanks to the rese~rches of Ronald Campbell Gunn, 
have been long since described by J. E. Gray, Ogi~by, an,d others; om• 
birds have been admirably illustrated by Gould, and for this :( take 
credit in a great measure to myself, because when a very ;y-oung man I 
had formed a valuable collection of Australian birds, and I wrote to. 
Mr. Gould to say that if he would, after having :finished the Birds of 
Eut·ope, turn his attimtioJ;I, to the Birds of Au,stralia, my whole colle<O!
tion should be placed in his hands. It was eleven months before l. 
received any answer, and then it was by ~he appearance of that admir
able naturalist and warm-hearted friend at my OW;n .;Loor, to say that 
he had come to tak;e me at my word •. 

Our Fishes have been taken up by different authors, especially biY 
Richardson, J. E. Gray~ and others, they are scattered, however, through 
many different works, and require much time in elaboration. The. 
fullest account of our fishes is given oddly enough by a Dutch writev 
at Amboina, named Blecker, who obtained. his knowledge from a collec-. 
tion made by the captain of a Dutch vessel, which·lay at aachor in the, 
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Derwent above five or sh:: years since. This work I hope one day to see 
.on our own shelves. 

Our Reptiles h~tve been most of them catalogued by Gray an<l 
·.Gunther. 

Our Insects and Crustacea have also been characterised by Erich son, 
Westwood, Macquart, Dana, and others, but to find the description, one 
has to wade through an immense number ot periodicals, both English 
and 'Foreign, and the time has come when· same enquiring natl,lralist 
might concentrate his e.nergies on making a .catalogue of all the hith
erto ·described species, and of the catalogue being published · by 0\11' 

flociety. · · . · 
What I have said of the Insects an•l Crustacea may be repeated of 

the Mollusca. Perhaps fewer of the larger s.pecies are unfigured by 
Reeve, or Sower by, but they are so mixed up with sp~>cies of other 
<Countries that it becomes a difficult matter to refer to the particular 
kind you want. 

There is, however, novelty for all, as will easily appear when I men
tion that ' during the six years ending with 1861 upwards of 360 
.Coleoptera, new to the British Fauna, and several of them new alto
gether tJ scieuc~ were dis.covered in the British Isles by the lynx-eyed 
entomologists of our fatherland. I know not of any subject that would 
more amply repay the enquirer than the habits ot our diJfe~ent kinds 
.of ants-the wonderful modee of life. of our trap-door and tnnnel
rnaldng spiders, or the ,transformation of our saw flies, and of the 
Ot·thoptera. I am happy to say that the transformat;ous of our 
Lepidoptera are a~ present being studied by one of · our Fellows, and 
'that such changes are being carefully portrayed by the pencil of a most 
admirable artist, still in :tJhis braneh there is room for many a helpe~. 

To those who are fon<;l of our sea shore, I would point out that our 
nudibranchiate or naked-gilled mollusca are quite untouched, and the 
same may be said of our sea anamonies and Ra.diata-and few of our 
fish have been drawn, as they come fresh from the sea with all their 
.glowing but fleeting brilliancy. If we wish to see what some of these 
:are, we have but to look at the beautiful drawings of Mrs. Allport and 
Mrs. Charles Meredith, presented to this society. 

Some exph..nation may be of use to show where this mass of new 
,specieR described in the table has been procured. and also to point out 
~how little the accomplished bears to the unaccomplished. 

Mr. Bates, writing from Ega, on the Upper Amazon. on the 18th of 
August, 1855, says, "I arrived here on the 19th of June, so that I have 
<been here about two months, and have collected 2600 chosen insects. 
He adds that there is a wonderful difference in the general run of 

.species between this place and Santarem (a spot further down the 
river). Longicorns, he .continues, are of wonderful val"iety and beauty; 
[ must have nearly 500 species in my private boxes. I should like to 
get an enthusiastic ]~epidopterist from Eqgland, set down here for a 
morning's ramble with me. There is a path along the beach, skirting 

-the banks of Lake ~ga; the land above is high and covered with 
forest, and the heath is a grove of araca trees; ·the limpid waters of 
·the broad lake break gently on the sands; the trees overhead are full 
.of gaudy coloured bird!\. hut all a!ong the beach is a succession of the 
most beautiful butterflies in the world. This morning I saw more 
Epecies than constitute the whole English fauna in this department." 

Wallace, writing about the same period from Sarawak, in BorneQ, 
-says, '1 l have worked perseveringly for eight months, and the result 
has been a.collection. which for number of species, I should imagine has 
,rarely been surpassed by a single collector in one season, and at one 
,station. {)n refP.rring to my boxes I find I hav.e 2,000 Coleoptera, 1,500 
Lepidoptera, and 1,500 insects of other orders:' 

It is the same m other branches of natural history; east and west 
present the same rich harvest to be gathered in. Wallace asserts that 
in the Rio Negro and its tributaries alone, are five hundred species of 
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fresh water fishes. Sir Emmerson Tennent produces drawings of what 
Professor Huxley considers to be representations of six hundred species 
of marine fishes belonging to Ceylon. The most enthusiastic naturalist 
therefore, will never be affected like Alexander the Great and complain 
that he has no more wotlds to conquer. 

NEW SPEOIES DESCRIBED, FROM 1856 TO 1859, INCLUSIVE. 

1856. 1857. 1858. 1859. Total. 
Mammalia .................. 18 34 20 4!1 121 
Aves ...•.................... 275 172 217 211 875 
Pisces ••......••.•...••.••.... 500 200 116 304 1120 
Reptilia ••• ••• .•. . .. ••. ••• •.• 105 54 61 103 329 

-- -- -- - --
Vertebrata.................. 898 460 420 667 2445 
Mollusca..................... 996 795 538 819 3146 
Annelida..................... 124 171 241 . 165 107 
Insecta :-Hemiptem •.. 109 281 255 (1)0')~(1)~ 

Lepidoptem •.. ..• . . . 229 160 300 ~~ p.~ 
N europtera. .. •.• .•. •.• 34 15 28 

..,,.... fl.-< 

Orthoptera ... ... ••. . .. 36 53 36 g.E ~..8.9 
Rrroenoptera... ••• ... 281 267 250 t~~ § ~ 
Dtr,tera .. . . .. .. . ..• ••• 284 461 549 ,.c;· ~., 

Co eoptera ••• . . . .•• ••• 660 1678 2311 ... ~]~~ 
-- -- - -
1643 2915 3729 3729 12,016 

Cntstacea. ...•.•••.......••• 19 165 253 253 750 
Arachnida. •.....••••.....••• 18 100 52 52 222 
Myriapoda .................. 9 8 15 15 41 
Radiata and other classes 233 132 216 373 954 -- - -- - --

Grand total ......... 20,287 

1527 
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, g 1» ~ strongest winds noted, had a pressure of 5'21lbs. to the 
"' o:l ~ ..,; o square foot, and were recorded 7 times. On the 1st 
~~] p., e 1:) <i "0 and 2nd, there were hot winds with maximum tempera-:B ~ ]

0 
~ "0 .§ ~ tures respectively of 91 and 96 in the shade : 128 and 126 

§ ~ <l " _.., ~ g <1 in the sun. The unusual duration of this hot wind for 
,g ~ p., § S ~ '<il two days, though accompanied with a great fall of tern, 
.,_. 2 "0 ~ g ,..

0 
~ P::l perature in the intervening night (33 degrees); was fol-

o ~ ,.. ~,.... _g lowed by numerous deaths-i. e., from 2nd to 5th, inclu-
al sp.. ~...:; "'~ ~ sive, 17. . 
S:, "o "' Tempm·~tture this month exhibits the most curious A 8 ~ "' ~ anomalies. The mean by the three daily observations is, 

_______________________ 63.39 degrees, which only differs from the 20 years' 
~ 

In. o o o o In. standard mean for February, by an excess of + '86 of a 
1841 29.801 62.60 91.6 47.5 24.3 .67 6 - 3.10 degree. By the maxima and minima self-registering 
1842 29.949 63.09 81.0 42.719.0 .72 5! - 1.05 thermometers, themeanforthewhole month is 64.82, 
1843 29.869 63.19 90.4 48.5 19.6 . 71 5! - 0.11 being nearly a degree and a half higher than the former. 
1844 29.827 62.88 96.2 45.0 21.4 .63 4~ - 0.34 The month's record~, however, show two well defined 
1845 29.758 60.47 83.0 48.8 18.4 . 72 5§ - 1. 91 periods of excessive heat and excessive cold. The mean 
1846 29.556 58.89 91.8 44.0 19,41 . 70 7 - 2.64 of the first 17 days of the m,onth, is +2"76 degrees 
1847 29.828 60.91100.0 41.418.9 .71 6~ - 0.07 -higherthanthemeanofthewhc.lemonth,while,onthe 
1848 29.951 59.31 81.0 42.7 16.2 .75 6 - 0.79 other hand, the mean of the last 11 days is --4·32 de-
1849 29.783 56.58 85.8 40.5 18.4 . 75 5t - 1.02 grees below the month's mean. The extremes of shade 
1850 29.776 60.13 91.8 41.5 18.7 . 71 5~ - 1.10 temperature, were 96, by the maximum thermometer, 
1851 29.866 61.17 97.3 46.2 18.8 .69 5• - 0.58 on the 2nd; 44 by the minimum thermometer, on the 
1852 29.776 61.33 94.0 47.0 20.0 . 70 41 - 0.19 28th. On five other days the shade temperature ex-. 
1853 29.570 58.23 77.8 42.7 15.7 . 76 7 - 1.43 ceeded 80 degrees; and on one other day there was a 
1854 29.847 59.28 89.9 ' 42.0 19.9 .70 5fi - 9.15 ~emperaturebelow50. Themonth'srangeof52degrees, 
1855 29.902 68.00 95.0 1 41.0 18.30 .79 5.75 - 0.18 1s higher than the Februaries of thethreepreviousyears. 
1856 29.765 64.51 94.0142.0 23.44 .68 6.79 - 0.68 The rapid and extreme changes of temperature told 
1857 29.966 64.00 93.0

1

41.0 23. oo
1 

• 71 5. 70 - 0. 43 heavily on the mortality of this month. 
1858 29.954 64.50 89.0 42.0 22.32

1

.70 4.30 7.50 4.42 Themeandailyrange of temperature was 18.92de-
1859 29.814 62.32 99.0

1

40.0 23.17 .66 5.00 6.03 1. 70 grees, being-1.47 degrees, less than the 20 years' mean. 
1860 30.025 63.56 95.0 46.0 19.27 .65 6.25 6.96 0.33 The gre>ttest range on any day was 35 degrees, on the 1st; 
1861 29.846 63.64 81.0

1 

46.0 17.60
1
.73 5.37 6.89 4.16 the least was 6 on the 20th, but during the last eleven 

1862 29 744 64 21 87 0 42 0 22 42 64 5.15 6.02 0.22 days of the month, the daily range was much below the 
1863 29:855 63:39 96:o1 44:0 18:92' :69 6.34 7.87 2.40 previous seventeen days. Hot days and cold nights 
;::.:===.:.c.=.::.:..'-".:.:.:--'-"--"-'-'---'----'---'-"-:.:..:.--'--'- characterised the last-named, while a greater ruriformity 

The means in all cases are taken from the sums of each of cold prevailed in the former period. 
colUlllll, and not from the maxinlum and minimum. Solar-intensity mean, owing to the very numerous 

cloudy and wet days, was upwards of 6 degrees below 
The mean of the barometer this month, 29·855, is all the average for February; being only 102·91. The two 

but identical with the 20 years' standard mean for Feb- first days of the month were respectively, 128, 126; and 
ruary. The maximum, 30·207, occurred on the 13th; on three other days, a temperature of 120 or more, was 
the minimum, 29'459, on the 2nd. The extreme range noted. The minimum temperature was 65, on the 19th, 
of atmospheric pressure of the month, therefore, was and on five other of the last eleven days, below 100. 
only ·748 of an inch; which, though more than that of Terrestial-radiation mean, was 52.67 degrees, which is 
February, 1862, is considerably less than that of any of +3'67 degrees above the month's mean, a very puzzling 
the four preceding years. The greatest movement in any phenomenon to account for, in the absence of the usual 
24 hours, from 1 p.m. to 1 p.m., was a fall of -·311 of amount of heating power from the sun's rays. The ex
an inch on the 2nd. On seven other days only did a rise tremes were, 59~ degrees, on the 16th, and 43, on the 
or fall of more than one-fifth of an inch take place. 28th. The last, moreover, is from one to five and a half 
The perturbations were less than occurred in any Feb· degrees more than the previous seven years' Februaries, 
rnary of the previous 8 years. indicated. 

So windy a February as this, has not been noted ]'ebruary, as well as the previous month, had a QOn
ince 1859. The aggregate wind-force, 88'21 lbs., siderable excess of rain over the 20 years' mean. The 

exceeds the four years' average by +30"33! lbs. total fall measured 2'40 inches, which is nearly one inch 
Winds from the quarters adverse. to health, north ( + '93) above this month's mean. It fell on 8 days, 
and north-west, did not prevail quite so fre- which is a little above the average number of wet days 
~nently as usual, though above the average for this month. It was copious on the 17th, 18th, 19th, 
m force, by two-thirds of the surplus; consequently, and 27th, and cleansed the surface drains and sewers of 
rinds propitious to health were both numerous and the city efficiently, but failed to do the same for the great 
strong; south, south-west, and west, were all above the cloaca--the old city-rivulet. Snow was perceptible on 
average both in frequency and force, and made up for the summit of Mount Wellington, when a glimpse of it 
the deficiency, in both respects, of south-east winds. could be obtained, on the 27th. On the morning of the 
The calms, 16, but slightly exceeded the average. The 28th the mountain exhibited a copious mantle of snow, 



s 
;but it speedily disappeared under the clear sky and warm from croup and diphtheria. The only death in this 
,sunshine of the day. class, above 5 years of age, was at 69, from dysentery, 

Humidity mean 69, was 1~ degrees below the 20 years' and occurred on the fatal 2nd day of the month. The 
-mean. The first 16 days were very dry and inimical to c;leaths under 5 years of age and above 60, formed alik~> 
health, a much larger than the average daily proportion an unusually large proportion of the tetal .c;leaths of all 
.of the month's deaths, llaving fallen within this period. causes; the former being 34, and the latter 16; leaving 

Spontaneous evaporation, as might be expected with only 19 deaths for the ages of 5 to 60. A death at 7 
.so much wind, considerably exeeded precipitation. I years of age formed the middle link of the chain in 

Cloud mean was 6.34, being +:65 above the 20 years' this month's mortality. The last day of the month Wll$ 

-mean for Febru~try. the only one on which a death did not occur. On the 
· Ozone WA.S more abundant than was ever before re- 2nd, seven succumbed to the depressing effec.ts of the 

,corded for the> month of February. Saturation .(10) was 1 continned)wt wind; and the cold of the 27th was at
registered on the 17th and 19th, and the lowest was only tended by a nwrtality of ·5, ali either young children 
5~, with the hot wind on the 1st. The mean, 7•87, is or persons previously weakened by long-standing disease. 
+ 1·19 above the mean of the previous 5 years. Plenti- In the first week there was the heaviest de,.th list, 23; 
ful ocean winds, and a good rain-fall, always gives a and the four days, from the 2nd to the 5th inclusive, 
copious supply of free ozone, over and above, what is was much the next fatal period of the week. · In the 
required to neutralize, in the air we breathe, the prg- second week the deaths we~;e 16, pretty equally divided. 
ducts of animal and vegetable decay. In the third week only 14 deaths occurred, fairly dis-

The electrometer indicated positive electricil)y 18 tributed. This week was marked by hQavy rains, fresh 
-times, with a maximum tension of 4~, and negative 31 sea breezes, aJ;J.d the greatest guantity of ozone, with a 
times, with a like maximum tension. temperature l:wtweei\ the heat of the first, and the cold 

The month of February, in proportion to its number of tl).e last, weeks ,of the DJ.OJ;J.tl;l. During the last week 
.of days, is, on the mean of the last 8 years, by Dr. 16 persons dieJi, the 26th fJ,Ild 27th having half of the 
Hall's mortality-tables, by far the most fatal to life of number. The temperature on these days was very low, 
the twelve in a year. The present month has even and the uncommon phenomenon at this 13eason of the 
,aggravated its lethal character; the deaths, 69, being year, of snow on Mount Wellington, was beheld. Fires 
·8 above the average, and 24 more than the previous indoors were necessary to preserve w11rmth and comfort. 
)IK)nth of January. Zymotic diseases ouly caused 26 of N ot")vithstanding the large mortality of this month, the 
the deaths, the principal share, 20, being from bowel- total deaths of the first two mont\ls of 1863 is nearly 9 

,complaints in children under eighteen months old, a less than the average of the previous 8 years. 
common occurrence at this season of the year, with such The births registered were 75; being 16 more than in, 
hot and dry weather as prevailed in the first half of the February 1862. Eleven of the deaths this month wer~ 
month, and succeeded by the extreme cold in the subse- infants l;Ulder.~eve~ .weeks 0ld. 
quent period. Whooping-cough caused three m01e of Flt~OIS A.B.BOT',I', 
.the zymotil: d.eaths, ~d tw,o others wer~, re~pectivel.J:, 

-~ 

Printed a.t the "Mercury" Stea.m Press Office, Hobart Town. 



ROYAL SOCIETY. 

M;llA~ ' 
The monthly evening meeting of the Society (being the first of 

the session of 1863), was held at the Museum, Macquarie-street, on 
Tnesday the lOth iost. The chair was taken by His Excellency a few 
minutes after half-past 7 o'clocx. · · 

The following gentlemen, having been nominated by the Council, were 
duly elected Fellows of the l:!ociety :-Messrs. J. Edwards, J. Iligle, 
S. Clifford, W. Legru.nd, and J. Butler. 

The SBCRETABY (Dr. Agnew) laid on the table the usual returns 
for the past month, viz. :-

~
1). Visitors to the Gardens: 1493. 
2). Plants in fiowcr, species and varieties: 333. 
3). Plants issued: 38. 

Meteorological returns for the months of November, December, and 
January were also laid on the table. 

(1). From Port Arthur. From J. Boyd, Esq. 
a. Meteorological 9bservations for each month. 
b. Monthly summary for ditto. 
c. Reading of j;tovernment schooner's barometer for ditto. 
(2). From Hobart Town. From F. Abbott, Esq. 
a. Meteorological observations fot each month, and for February. 
b. Monthly summary for do. 
(3). The usual periodicals from London. 
A.n analysis of Mr. Abbott's Meteorological Observations for February. 

with an elaborate Health Report for the same month, from E. S. 
Hall, Esq., was then read. 

The presentations consisted of:-(1.) A. very beautiful specimen of 
the White Hawk of the Colony (A.stv Nov<B Hollandi<B, Gould.) from 
Mrs. A.llport. 

(2.) A. very curious abnormal growth attached to a. He-oak Tree 
(Casua.rina suberosa}. The growth ·was in the form of a large and 
very dense broom, growing from the apex of the main stem, and is 
probably the result of some local irritation, from insects. or other 
causes. The growths arecommon in various parts of the colony. 
From Captain Gourlay. 

(3.) A. oonsolida.ted mass of fragments of Iron, Copper, and-Pebbles 
which had been exposed for some time to the action of sea. water. 
From Mr. Baynton, Arthur Crescent, Battery Point. 

(4.) Two Insects (Order, Hemiptera,) from the Rev. E. P. A.dams of 
Deloraioe. When first received, about five weeks ago, they exhaled a 
very strong odor of Musk, which was still mintl) perceptible, and in 
reference to them a letter to the Secretary, from their discoverer, 
oontaining the following extracts was read, 

" On Wednesday last, 21st as I was riding about through my parish, I 
smelt an odor, faint and sweet, of Musk. I had smelt the same many 
times before in the bush at Port Sorell and Deloraine. Friends of 
mine have attributed this odor to the Hop plant. But the Hop plant 
has little or no smell, certainly none of Musk. But, said they, the 
Hop plant when in a a large bed gives forth this odor, which a. single 
plant does not. Latterly I had n.>ticed this scent where no hop (or 
bitter leaf) was visible. On Wednesday last, I smelt the odor very 
distinctly ; but, as I have noticed before, the scent vanished a.lmost as 
soon as I han smelt it. I followed up the wiad to arrive at the origin 
of the scent, but oould find nothing. I made my horse trample over 
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-allthe scrub and ·bushes but I became no Wisor. ll go~ off, picked every 
-flower and pliUlt, smelt in every tree and stump .that I could find, but 
could only satisfy myself that no hop, or musk grew in the- neighbor
hood~ I was mounting my horse to ride away when the odor was 
distinctly present again, I saw around my horses head a number of 
flies ; one got caught in his mane. I seized it, and to my delight, it was 
the object of my search. Wednesday was a sultry, cloudy and 
oppt•essive day, in the course of my ride of fonr, or five miles,! repeatedly 
smelt the odor. On looking up I found myself each time attended 
by some of my scented frienJs. They wet·e shy, and gave forth taeir 
scent chiefly when I came among~t them first. I and others have 
considerd this myaterious scent in the forests very agreeable. Now 
that the mystery is so ignominiously cleared up it may alter our 
opinion~. 

'l.'r11stinll that theRoyalSoeiety will not despise mv small contribution. 
I remain, &c., kc, 

Deloraine, 26th January, 1863. 
(Signed) EDWD. P. ADAMS, · 

The SJ:CBETABY intimated that "Mr. Justin Browne had placed in 
his bnds a letter from Mr. E. Rimmel, the well known perfumer, a 
portion of which he would read. Before doing so he observed that some 
of the Fellows present would undoubtedly recollcet a very interesting 
paper read by Wm. Archer, Esq,, (of Chesnut,~ to the Society, about tw6 
years ago. The paper treated of the scent producing qualities of 
various plants and trees of the QOlony, and, amongst other matters 
Mr. Archer suggested that the flowers of the Silver Wattle (Acacia 
dealbata), if sent home in gooEl order to some of our great perfumers, 
might pos~ibly be found useful from their highly odoriferous (lUalities. 
Mr. J11etin Browne, acting on this hint, sent home 35 pounds weight 
of t.hese fiowers, but as will be learned hy the following extract from Mr. 
Rimmel'sletter, the experiment had failed for the present owing to the 
:flowers having been improperly packed~-

"I have to return you my best thanks for taking the trouble of1sendin~r 
me those Wattle flowers, which I duly received imbedded in tallow. 
Unfortunately, the people who prepared them did not know the way 
to do it, so that the article sent has become quite ra.ncid, anu is, conse
quently perfectly uso-less, I send you by same post, a copy of my 
report of our Perfumery Jury's labors, and you will find there, in 
page 5, the process described, such as ia t>ractised in Franee, &c. It 
is, however, scarcely to be expected that your people oan have the 
necessary implements, and .devote their attention to it, tiO that I am 
afraid.this speenl~~otion must be left to some future time. 

I remain, &e., &c. 
(Sig~ed.) E. RIMMELL. 

A PAPER ON 

" S P E C T R U M A. N A. L Y S I S," 
WAS THEN READ liT 

F. A. B B 0 T T, F. R. A. S., 
And illustratt>d by reference to colored drawings, and 

scientiftc apparatus . 
• SPECTRUM ANAL YBIB, 

In the present paper, I purpose oft'el'ing some remarks on the new 
discoverle~~ which have lately been made in ~~pec~m analysis. It must be 
borne in mind that I do not claim for myself any originality in this new 
and unexpected field of knowledge in analytical chemistry, which by 
means of the methods now employed enables us to gain a knowledge of 
the composition and distribution both of Celestial and Terre~trial 
m'l.tter with a degree of accuracy not before heard of. In pointing 
out sorue new discoveries made at Heidelberg, by Professer Kerchoff, 
and Bunsen, we shall find that· a new Terrestrial;. as well as solar 
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chemistry is made apparent, and that this new mode of analysis will 
oft'er to every man of science, a high and intellectual method of 
in vestiga.tion. 

In ascertaining the principles upon which this new analytic chemistry 
depends,_ it will be necessary first to point out all the known propertieff 
of the solar spectrum, fueir oausation, aad the eft'ects produced, both 
optical, chemical and mechanical. It is in this portion of the paper 
that I purpose to introduce many of my own experimente which were 
made in connection with well qualified associates, and from the reso1lts 
of which I always clerivedomuch pleasure. 

Various attempttl hne been made to ascertain by direct test of 
observation, independently of conjecture or hypothesis the physical 
state of the luminous matter which coats the globe of thesun, whether 
it be solU, liquid, or gaseous. It will appear evident it cannot be solid, 
from its extraordinary mobility; from numerous observations made on 
the solar spots, the 1luid is found to move at the rate 44 miles an 
hour, nothing except an elastic 1luid will admit of such a motion. M. 
Arago, submittell the sun's light to a physical test, by the aid of the 
phenomena of polarization. Experimental philosophy distinguishes two 
kinds of light, natural:. light, and polarizEd light, a ray of the former 
of these two lights enjoys the same properties on all the points of its 
contour. it is not so with respect to polarized light. The dift'erenil 
sides of its rays have not the Jame properties. It was from these 
dit~eordances that Arago, concluded that the luminous matter must be 
gaseous, and the body of the sun, invested by at least three concentric 
strata o! gaseous matter. That which rests immediately on thesmface 
being non-luminous and the other which 1loats upon it, being luminous
gas, or :fl:ame,_ which gas or flame is found to con !.&in, amongst other 
substances, Sodium, Iron, Magnesium, Chromium and Nickel; from 
recent experiments Calcium, Aluminium, and Manganese have been 
added. The light of all objects it:. a state of incandescence, whether 
they be solid: or liquid,_is natural light as long as it emanates from the 
object in perpenqjcular rays. On the contrary, if such light emanates 
at an acute angle, it presents man;fests proofs of polarization. Such 
light therefore is not generated on the surface only, but some portion is 
engendered within the substance itself. In the year 1837 Sir John 
Herschel, projected the image of the sun's disc on white paper by 
means of a good achromatic telescope, when he found the light 
towards tbe borders of the image so diminished, as to convince him of 
the snn .. s transparent gaseous and luminous atmosphere. 

Dift'erent opinions haTe been entertained respecting the nature of light 
emitted' fr.om the luminous coating of the sun. Sir Isaac Newton; 
and his. followers supposed it to be a subtile meterial substance pro
pagated in straight lines through an liomogeneons transparent media. 
and transmitted with enormous velocity; this view has been ca.lled th· 
corpuscular theory .. 

Descartes, and his dieciples, among whom may be named Huygens, 
Eulor, Young, Herschel, and many others, on the contrary maintain 
that light is caused by an undulatory movement. These undulations 
being conveyed to the visna.l organs, produce the imf.ression of light, 
in the same way as the mrial waves generated by nbration, act on 
the auditory nerves and excite the sensation of sound. There is a 
close resemblance between these two classes of phenomena, in one there 
is the paradox of the junction of two waves of sound producing silence;. 
and in the other, that of the confluence of two rays of bright ·light 
causing d&7kness. The eft'ects produced by this conftuence, or as it :W 
more generally called interferene& of the rays of ligh\,.are the luminous 
" shadows" of slende.r.- wiras held in small beams of light. The dark 
spaces between Newton's nngs, Fraunhofer's dark fixed lines, and the
phenomena. of polarized lig)lt. These ~xperiments are all conllidered ~ 
be in favor of the lindulatory theory. 



4 

White solar light, whether a material substance or merely a mode 
of existence in matter, is not simple and homogeneous, but composed 
of several varieties of colored light. Sir Isaac Newton, was the first, 
to show that when a sun•beam is admitted through a. sma.U a.perture 
into a darkened eha.mber, a.nd made to pass through a gl.aEs prism, and 
fan upon a sheet of ~hite paper, it is refracted at both surfa.oes of the 
prism, and produces an elongated image, which instead of being white 
is made up o( colored banda. R. 0. Y. G. B. I. V. Which comprises 
the prismatic, or sola.r spectrum, and constitutes the chromatic or 
colored dispersion of light. • · • 

Sir David Brewster has since proved llxperimentally that this view of 
the cx.mposition of white light is not correct. By viewing the solar 
spectrum through various colored media., he found tha.t every part of it 
might be changed, both in color a.nd intensity; from these facts he 
was led to conclude tha.t the aolar spectrum consists of three spectra. of 
equal lengths, viz., a red spectrum, a yellow spectrum, and a blue 
spectrum. Thus red, yellow, and blue light exists at every point of 
the so~ spectrum, and in certain proportions compose white light, 
which ma.y be obwned in any pa.rt of the spectrum by absorbing the 
color which is in excess at that part • 

.Asauming the numerical value of white light to be 100. the pro
portional values of the three prima.ry colore which com rose ·it, will be 
red 20, yellow 30, and blue 60. This theory of the constitution of 
the solar spectrum a.nd white light is proved experimentally by coloring 
a circular surface with the colors of the spectrum in the same proportion, 
or the three primB.l'y colore in the proportion na.med, and then causing 
the card to rotate ra.pidly, when it will appear of a. uniform white color. 
The three circles which intersect each other contain the prima.ry colore, 
red, yellow, and blue. In the spaces where any pa.ir overlap, the 
secondary or complementary colors are produced ; whilst where the 
whole three combined in the centre, there is white light. 

According to the Newtonian doctrine of "emission," the sepa.ra.te 
colore &1'6 produced by the different degrees of velocity, but according 
to the undulating theory the various tint8 are produced by the mea.ns 
of undulations of dift'erent lengths. 

If a new star for insta.nce, appears in some part of the sky, the 
rays of light immedia.tely travel oft" to announce the fact everywhere, 
it ma.tters not in this C&Ee whether the light consists in emissions 
of particles or ~ propagation of waves of difterent colors. They 
come with the intelligence, and if any one ray is able to accomplish 
the great distance in a less space of time than the other, we shall see 
the ata.r of one color first, say blue. In that case, the next to arrive 
wou,ld be yellow, and tha.t ray mixing with the blue would make the 
11ta:r change from blue to green ; while the red, arriving last of all, 
and uniting with the blue and ;yellow rays, would make the star appear 
white, and iftbe star shines permanently it will ever retain that color.t 

If a plano-convex lens is placed on " convex lens, it is obvious that 
they will only touch at one point, in the centre, and that films of air 
varying in thioknesa will surround that point. The result of this is 
a system of circnlar colored rings whieh are of one set of colore when 
seen by .reflection, or looking at them, (fig. S) and of a.nother set when 
viewed by transmiBl'lion or looking ~hrough them. (Fig. 4.) The 

• Figure ( l ). Is. Fraunhofer's manner of using theprism, which need not 
be more, than a cubic inch in bulk,aod placed on a support attached to the object 
end of a small telescope. The precauf.ions required In order tohave the spectrum. 
pore, and the fixed lines diatiuct, are these :-'l'he prism must lie aet so that tbe 
light makes the aa.me rmgle with the 11rst surface of the prism when It falls 
upon li., as it doet with the 11000nd aurface when it leaves it, or the angle or 
incHUiJOOO most equal the angle of emergeooe; then by looking through the eye
end cf the telescope, the spectrum will be 11000 lu the ftel4 or view. 

t ..<Edes H~welliana. . 
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interference curves become circles in this CIIBe, and a.re called Newton's 
reflected or transmitted rings respectively. 

An undulatory theory of li~ht involves an interference of light, two 
lights coming together somet1mes strengthen ea::h other, and producing 

·a brighter light, and sometimes destroying each other and producing 
darkness. The promoters of this theory explain the occurrence of 
periodioally recurring colors by the doctrine of interference. By we 
especial investigation of 1(. Fresnel, who brought high mathematical 
talents to bear upon it, the property of interference in light was con
sidered as demonstrated, although the undulatory theory wu not in 
itself sufficient to account for it, since the interferenoo turns 
out to be dark and not bright interference, which it should be by 
the undulatory theory, when the experiment istried under correct 
circumstances. The occurrence of darkness where brightness should 
be, and the converse of brightness where darkness should take place, 
shows that the theory of light must be studied upon chemical, and 
not simply and alone upon mechanical principles. 

Sir Wm. Herschel, decomposed by a prism, a beam of light, a.nd 
then exposed a very sensitive thermometer to all the rays in mcoeasion, 
and be found the heating power of the red, to that of the green rays, · 
was as 2l- to 1, and St to 1, in the red to the violet. Dr. Morichini, 
employed a. prism, and caused the decomposed rays to fall on a series 
of small needles, and the needle intersected bv the violet ray, was soon 
found to acquire permanent polarity. 

This chemical e:ff~t, and its remarkable phenomena brought out 
through the process of photography, have shown that the iulluences 
a.re not due either to the 'rays which produce heat, or those which 
produce light. This actinism, or ray power in the spectrum is sepa1-a.ble 
from the other rays, by virtue of their diftereut refrangibilities. The 
actinic, or chemical rays, are at their maximum in that part of the 
spectrum where the illuminating power is the least, Rnd vice versa, 
actinic force ia almost inversely as the illuminating power. The luminous 
rays do not only contain no actinism, but they tend to prevent chemical 
change. The reality of this antagonism distinctly appears in the relation 
of di:fferent climates, and hl)urs of the day, &o. The diftionlty of 
obtaining picturee by the process of photography increases as we 
approach the equatorial regions. They are more easily obtained in 
spring tha.n in summer, and in the morning than at noon. These 
chemical rays are found also to have a ma.ximUDl and a minimum; 
they are in close relation with the process of vegetation, and quicken 
electric action. 

If, in a dark room, we obtain a brilliant spectrum, and look at it 
. through a piece of cobalt blue glass, a beautiful erimson ray is apparent 

below the red. If the spectrum is thrown on a piece of paper 
stained yellow br, tumeric, a lavender-grey my becomes visible 
beyond the violet. If the spectrum is received upon a plate of glass 
stained of a canary yellow by urapium, a pale green ray is seen 
beyond the lavender-grey; and if we throw the spect~ upon a 
solution of snlphate of quinine, we see celestial blue rays near the 
same spot. These rays hue been oalled by Professor Stokes, the 
fluorescent rays, from the circumstance of their beiBg seen in great 
beauty in many specimen& of fiuor-spar. If a ray of light is admitted 
through a pin-hole into a dtu-k room, near the edge of a.ny body, by 
plaoing a short focus lens in the hole through which the light is ad
mitted, to make the e:ffect more intense, and then hold a needle in the 
beam, its shadows will be found surrounded with three fringes. The 
first giving all the colors of the spectrUDl. The second, bLue, yeZZow, 
aud red. And the third fringe, pale blue, pale yeUow, andpale red. It 
is impos&ible to represent theae fringes by artillcial oolorin.g, but the 
beautiful curves formed are shown in Fig. 5. If the ray of light be re
ceived on a glass rod blackened, a.nd we look atit through a fine slit, the 
appearance will be as shown in Fig. 6; white light ooonpying the centre, 



ana spe<!tra separated by 'black lines extending oneither side. This 
·effect haCJ been termed the inflexion, or diffraction of light. 

Lord Brougham investil\'&ted some very .interesting cases, where 
.the light diffracted l?y one edge of an opaque body falls upon another 
edge, and is dilfracted again. This phenomenon is made apparent in the 
ina-b1£tton,anddoubZe-cutmicrometer. Mr. Barton of the Mint, by ruling 
in a machine constructed for the purpose, very flue lines exceedingly 
close together, say from 1,000 to 10,000 of ·an incb, upon surfaces of 
polished steel with a diamond, ,procured what are termed iris.orn~ 
menta, giving splendid rainbow phenomena. He afterwards stamped 
from steel-dies, the same syst£>m of tine lines upon gilt-buttons. These 
articles from neglect have become rare and Tsluable philosophical 
apparatus; when .the lines are most dist.ant, the prismatic images of 
any luminous body, seen by reflection are nearest one another, and 
when the lines are least distant, the colored images are farthest from 
one another. By Sunlight, the colors are e:rtra.ordinarily .brilliant, 
and can only be equalled by the refleotionof the diamond. The double
cut niicrom£>ter, will show the same effect 1/y transparent light, as 
the iris.-button, does by refiected light. 

In this part of my paper it only remains· to notice the !nterference of 
polarized-light, which hae enriched science with various,procesbeB of 
investigation,ofwhich philosophers have not failed to take advanta~. 
The discovery was first made known by M. Arago, and published in the 
Memoires de Institute for 1811. Dr. Young, hlld recognized the cir
cumstance, that when light had traversed a plate of double refracting 
crystal, as a natural plate of mica, or selenite, one of the rays was 
retarded -behind the other, and yet .no interference wa~ exhibited in 
ordinary light. When K. Arago, placed such plate in polarized light, 
and examined the light transmitted -by them with an analyzing appa
ratus, ihe interference became viRihle. and .was exceedingly beautiful 
and interesting. 'I he retardation d.epending upon the difference of the 
Telocities with which the two rays tza.verse the plate or cr-ystal, and on 
the thickness so traversed, it is· clear the interfe~:ence depends on both. 
these causes. Pol'lrizing apparatus appliecl to minute double refracting 
crystals. requir~ the light to be polarized before passing through. the 
crystals or other bodies, and analyzed after; for which purpose, Tour
maline,-a rhombohedral crystal of peouliar properlies is much used in 
such experiments,-& cube of Tourmaline, for instance, when viwed 
perpendicularly to the axis is transparent, but opaque when viewed iu. 
the dirolCtion of the axis. In colored varieties of Tourmaline, the 
ordiaary ra.y ·.is almost entirely· absorbed, and the same individual plate 
sometimes exhibits dift'e1 ent colors. Thus, some crystals are yeZl.cwish.-

, brown in tbe .direction of the axis. Asparagus green, in a direction per
pendicular to the axi•, or.pu1!ple, in the direction of the axis, but blue, 
in the direction perpendicular to the axis. 

rhe law of ordinary refraction of light, discovered by SneUim, 01: 

the law of the sines, does 11ot only apply to uncrystalized bodies gener
.ally, but there are numerous cryRta.lized bodie11 which have double 
refraction, sooh as nitre, ·calcal"'O'U8-spar, Topae, Mica, Selenite, quarts • 
. c$:'e.:t; The uniaxal -crystal, Ieeland-spar~is a. form of crystalized car
bonate oflime,paracolarly .valuable for experiments on the double refrac
tion, and polarization of 1ight.-Iceland-spar, separates common light 
into its two elements, in the same manner as a prism separates all the 
seven colors of the COI!Ipound white beam by its power of refractin,g 
·those elementary colors in different degrees. !fhe re-union of the 
two opposite · polarized pencils produces common liiht. in the same 
manner as the reunion of all the aeven colors produces white light. 
By means of prolarized.fight the most delicate analytieal researches are-

tByproouriogtwoplatee of thelattercrystaJ1 quartz-and making them re
Tolve rlihh!ld left, wlllJh~w what II called, .A.trsy••mutoally involved •piral. 



.made, the adulteration of any ftuid body is at onqe detected by the altetA-
tion of its order of polarization. 

Having thus briefly endeavored to show all the known properties of 
the solar spectrum, which treat of the colon of light. The properties 
of refraction ; the principles of polarized light, and the production of 
Fraunhofer's, dark fixed lines &c. I proceed to show the chief facts upon 
which the new mode of analysis by artificial spectra. is based. The 
haij long been known.to the world, but was never before examined witk 
.theory the care necessary to make it available for practical purposes, 
until the researches of professor Kircholf, and Bun11en. 
~he spectrum, obtained from some artificial sources ot lights, exhi 

bit the colored rays shading one into the other, while those produced 
by some others; consist of a series of luminous bands separated by dark 
spaces; and these luminous bands are frequently found to coincide 
.with the dark lines of the solar spectrum. If we obtain flames, colored 
with Soda, Lime, StrO'II.tia, Ba.rvta, Zinc, Iron. and Platinum, an intense 
:yellow ray is observable in the spectra; and in the electric-light, every . 
metal bul'nt by Angatrom. had t..he same refrangihility a.s the line D. in 
the solar s.pectrum. 

A rem!l.rkable case occurs when carbon or mlphuri.s burnt ia nitre: The 
brilliant light, ·When analyzed by a prism, exhibits a spectrum as long as 
that of the sun at noon day, but. marked by bright lines, among which, 
there are particularly prominent, violet, yeUow, and red. The violet ray 
is not quite so refcangible .as t&e solar H. but the yellow, is coinci
dent with D. and the red, with A. 

It is well known that by burning certain mineral sub~tances we can 
produce very intensely colored light. Soda gives "' monochromatic yel
low; Strontia produces red; Baryta, pale green; Lithium, brialliant 
crimson. Now, if these flames are exposed to, aud examined through 
a pri~m, or if a concentrated pencilfrom the colored light they produce, 
be passed through one, we obtain well marked spectral ima,17es. 

About the year 1814, M. Fraunhofer, using the fine prism of th~ 
manufactory at Munich, with whi.ch he was connected, disoo7ered that 
the pure· solar spectrum contained numerous black lines across it, which 
are the places of deficient tints. Fig. 1. is copied ft·em M. Fraunhofer's 
engraving, b1~t reduced to one-half the size. These dark spacee or 
lines run vertically throughout the diff4'rent colors of the spectrum, so 
that any particular position .in the solar spectrum can be exaetly defined 
by reference to these fixed dark linee. The imporl;a.nce of this discovery 
to our present suqjeot becomes at once apparent, for it is sole!) by help 
of.these dark lines iD the solar spectrum that we are enabled to draw 
conclusions respecting the definite spectra produced b7 the luminous 
vapour of certain metals.§. 

Pota.ss:ium 1t-All compollnds of this substance, the metallin base of 
the alkali.pota.sb, give a widely extended continuoas spectrum, whicll. 
eontain only two eharaoterist!c lines; one approaching to ultrared rays, 
exactly coinciding with the dark line A. of the solar spectrum; and a 
·second line in the violet rays towards the other end of the spectrum, 
which is identical with adarkline observed by Fraunhofet·. Potassium 
reaction iii not so delicate u.s either sodium or lithium, still the one 
OO,OOOth part of a grain is easily detected. 

Sodium 3.-The spectrum re-actioa of the metal discovered by Sir H. 
Davey, as existing in the alkali soda, is the most delicn.te of alL 'I'he 
yellow line, is the onlyone which appears in the sodium spectrum, which 
1ine coincides with Fraunhofers, dark solar line D, that is to say it 

§ FraUilhofer, Ia these experiments, UBed eleven dlfferen t kinds of prisms, an!\ 
fou11d no less than 590 black lines dividing the spectrum. Professor Rood, 
writing to Professor Sillimaa, says:--" That with three prisms of bisulpbid of 
carbon, of 60°, and a flint glass pri~m of 45•, a ray of light Is refracted about 
1s•. A spectrum furnished by tbsse prisms, with the pDwer employed, Is 10 
feet long, the lines being a clear and sharp as those In an engraving." 
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both the soda and solat', spectrum were allowed to fall one over the 
other, the yellow soda. line would exactly cover the da.rk solar line D. 
This is a. very important observation, beca.use it enables us to c!ra.w 
concluaions respecting the presence of soda. in the sun's atmosphere; 
the sodium compounds are very widely and universally dilfused, but when 
any of these substa.nces are brought under the flame, an almost incre
dibly small quantity ot this body ean easilybe detected 'by means of 
the spectrum reaction. By a. very ingenious arrangement, Bunsen 
was a.ble to prove that the presence of less than one 180,000,oooth 
part of a grain of soda, can thus be a.soertained!l. 

Lithium 4.-The spectrum produced by all the compounds of the 
metal lithium, is very beautiful ; it consists of one intensely brilliant 
crimson line and one less distinct orange line. Bv help of this reaction 
the presence of one 70,000,000th part of a grain of lithium compound 
can be detected with certainty. Before the introduct.ion of this new 
mode of analysis, lithium, was only known to exist in four varieties of 
mica, it was thong Itt to be very rare, but since the application of spectrum 
reaction it is found in a large number of minerals. Bunsen found traces 
of it in sea-water, Tha.mes-water, spring-wa.ter, ashes of almost all 
plants, in milk, in hnm11n blood, and in muscular-tissue, so that this 
metal is found to be much more widely distributed than it was formerly 
thought to be. 

Strontium, 6.-The spectra of sttontia, is especially chvacterized 
by the absence of green bands, eight lines in the strontium spectrum 
are remarkable, namely, six red, one orange and one blue line. The 
orange line, which appears close by the sodium line, tuwards the red 
end of the spectrum, the two red lines,and lastly, the ~>plendid blue 
line, are the most important strontia bands, both for position and 
intenaity. It has been found that the l,OOO,OOOth part of a grain of 
strontia can thus be detected. 

OaZciwm.. 6.-The compound of calcium (the metallic base of lime) 
which are volatile, or which become gases. at the temperature of 
ilame, all give the l)haracteristic spectrum represented by Fig. 6. The 
lime spectrum is disting11ished from the spectra already considerec:l, 
by very bright green lines, a. second no less characteristic, is the 
intensely bright orange line, lying considerably nearer to tlie red-end 
of the spectrum. Experiment has proved that a qoantity the one 
lOO,OOO,oootb part of a grain can be detected. 

Barium, 7.-The spectrum of the compound of Barium, is the most 
complicated of the spectra of the alkalies and alkaline eartha; it is 
distinguished from all the other by the green lines which are by far 
the most .distinct, they appear the first, and continue during the 
whole of the reaction, which is not observed to so grea.t a degree of 
delicacy ; still it is found possible to detect the one 60,oooth part of a 
grain of this substance. 

A remarkable example of the facts eli~ited oy the new method 
of analysis, consists in the disco•ery by Professor Bunsen, of 
two new, and hitherto undetected alkaline metals, Caesium, and 
Rubidium obtained from the mineral waters of Baden and Dwikheim. 
The former caesium, as seen in Fig. 8, i8 characterised by two bright 
blue lines. The latter metal, rubidium, M. Grandean discovered in 
coffee, tea, tobacco, grapes, and crude-tartar. The tobacco employed 
came from Kentucky and Ha.vannah. Tht> leaves were acted upon by 
wG.ter, which was evaporated, and tl:e residue calcined and tested by 
the method of 11pectTum analysis, which indicated · potassium, a small 
quantity of lithium, and a. notable proportion of rubidium; ~tree he 

· II Professor P. Cook, 1mting to Professor Silliman, from Cambndge, U.S. 
" You know" he saya, "that the yellow sodium band is double. I have 
suooeeded In aeparating them, at least a sixteenth of an Inch, still retaining 
good definition. The red liue of potassium, ia also double; the two members 
being even wider apart than those or BOdium." 
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found still richer in rubidium than tobacco, but as is the case .with tea, 
~lds no trace of lithium. He found no ru.,idium ill colza,qocoa ana 
cane sugar. . 

The new metal '!;ballium, discovered by M~;. Cr(l()kes, an~ his a.ooQUJ;lt 
read befol'e the Royal Society of London. It was aJso discovered 
in the same mouth by M. Lauy, and communicated to the French 
Aooademy. It is derived .in small. quantities from a peculiar kind of 
sulphur, anJi is one of the simplest of the metals, as it shqws one line 
only of a. green color, and is so sensitive in the epectrum,th!l,t ;M. 14rry, 

• affirms it may be discovered in one 50,000,000th of •a grain of one of its 
compotmde. 

A most interesbing example of the information whioh the application 
of thi1 method bas opened to sci.en~Je, is the discovery of the presence of 
SWontvwm, Li~, Sodium, and Potauilum, in limes~ppe of very differ
ent geological ages. These observations extended 1;ly a Bel'ies of exact 
spectrum analysis, must prQVe of the greatest geological importance, 
both as regard the ordel" of the format~on of the limestone-deposits, 
and their local distribution. 

By this new mode of analysis then we poBBess an approximation to 
accllrl!.te know~gQ. of t~ Earth's foJ;maiion; whep. we consider its 
combinations-with 63 elementary eubstanoe,s which modern chemistry 
has shown to pt, each of which is possessed of distinct proper
ties, and can by spectrum aaalysis be readily distinguished; all these 
eleme.uts are endowed with ~culler chemical a.llin.ities, often of an 
extraordinary nature, and by th.$ir combinations, either binarv, 
ternary, or in a higher and more complicated fOl'm, .are produced all 
the various IRlbstanW~ which exist in and &bout the Earth. 

Respecting any prior conjecture that Play have been formed from a 
combinatiQJJ. of the~~e elements; is v&in as uselfllls. The number which 
can be made out of 62 eletnentary bodjes, from one·. at a time, up to 
all togetller, both inclusive, is upwards of four trill,ions, a number far 
beyond our power Ito conceive; but nature does not stop here. the 
numb$- here eta~, v~11t a~~ it is~ is yet .far below the actual amRJ:~,Dt, 
because the same element i11 capable of combining in mqre: ~ 
one 'Pl!Oportion with any other, thus gt$erl!.ting an infullty of otrier 
compounds. ' 

Such then being the infinite numbt!r of combinations, which mp.y 
be found 1;o (orm the crust o£ the Eart.h, How insignificant is all our 
knowledge of chemical compounds I How utterly unable are we 
even to form a notion of the object a.n4 uses, of so vast a number ! 
Yet each of these cqmpounds hasan end to serve, and is known in all 
its proportions to the'g~Qilt Author, and Creator. 

FRANCIS ABBOTT. 
From the Perfumery Jury:s Report,. fol,'w_arded by ·Mr: Rimmtl. 

The Secretacy rea.d the followmg remarks on the Essential ~. ~nts, 
&c., of these ooloni~s, iri reference to their valiui for perfumery ptu--
poses. · 

AUSTRALIA. 

-The colony of Victoria shows some very interesting speci'mens of new 
essential oils distilljld by tl'fo Melbourne chem.ists under the superin
tendence of Dr. M~er, the able director of .the Botanical .GQ.ldens. 
These pile are princ\~Jally extracted from phe leaves of the trees of the 
EucaT,yptus family,. which abound in Australia,' and from a variety of 
native plants, including some of the uiint tribe. Althong~' tli~y are 
represented as intended to be used fot dissolvihg resins and mo.king 
varnishes, it appears to us th~tt some of them possessed a sBffiiciently 
·grateful fragrance tb render th.~m a..-ailahle for perfumery purpoeefl. If 
such be the case, it Will pr11ve a great boon to perfumers, o:n lll'OOOunt of 
thefr·abunda.nce !lnd cheapness, for in the course of time the supply can 
be unlimited; and the price quoted for !lOme. of them now:, viz . .six shil
lings per gall011, iii about one-fourth of the cost of the commonest.essen-
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tial oil used for sceuting soap • .Among the numerous specimens shOWl'l, 
the following seemed the most fragran~:-the Eucaltyptm·amygd«Una. 
(Tasmll.1lial'l peppermint), the Eucaltyptm odorata (pep~rmint tree), 
the BueaZ!fptu1 gZobu'us (blue gum), the Athel"OSJ'BI'In4 +noscMtwm, the 
Mewleuca ericijoUa, and the Ariostemos s~. We tried an 
experiment with the essential oil of ~uoalyptds amygdalin a, whieh 
has a strange flavor, par~aking at the same time of nutmegs ·and 
peppermint, and we obt&ined the following results 1- · 

Three ounces of the oil wera sufficient to scent very 11trongly eight 
pounds of soap, at a cost of about one farthing per pound. · The 
perfume produced by this oil alone wonfd, howev-er, be considered by 
some more peculisr than agreeable, aDd we obt&ined a much better 
result by combining it in a second experiment with oils of cassia., clovee, 
and lavencier, which mixture yielded a very pleasant fragrance. We 
have therefore every reason to thinlr that soap-ma.kers would find great 
advantage in using tliose new essential oils. and especially that of the 
eucalyptus amygdalina, which is yielded most abundantly by that tree, 
three pounds of oil being the result of the distillation of ·a hundred 
pounds of leaves. The specimens of essential oil of peppermint (Mentha 
AustraUs) is v.ery fair, and could find a market ia Europe providad'•it 
can compete with others for price. We were shown besides; a sample 
of emu fat, a grease of very :fine grain; wbieh could be ·adapt.e<Uto 
perfumery purposes, if procurable in qua.ritities worth exporting, 

From New South Wales we have a small bnt interesting coll60&.ion 
'Of' essential oils, comprising that of orange and orange flowers, made 
from the fruits and flowers of the edible orange tree (Citrus aurantium), 
not equal, however, to those made from the bitter orange-tree (Citrus 
biga'rradia), and that of Bl!caltyptus citriodom, which bears a strong 
resemblft.nce to the citronella grown in the East and Weet Indies, and 
might be used as: a substitute, A very fine grease taken from the 
alpaca ia also exhibited, and may become a useful article to perfnmers 
when the herd of those animals reaohes the proportions it is expeoted to 
attain. 

9ueensl'and sends us a verv good toilet soap tnade from the oil of 'the 
dugong, a fish said to abound on the Australian coast, and a very pretty 
~ket made from myall-wood (A~ pendum), :which has an intense 
and 'delightful smell of violeflt!. This tree is Tery plentiful in all pa:rts of 
Australia;' and when the remarkable property it posseBBes becomes 
known to European manufacturers, the wood will no doubt be in great 
reqttest for ·making glove, handkerchief, and other fancy boxeBJ for, 
as long as it remains 1lllpolisheJ, it preserves this remarkabl& fragrance 
of :ri'olet~i :which does not occur with such perfection in any other 
)l:nown substance. 

, 111 ~ia. we find the tonga-bean w()Od IA'!.vma buarijooo), 
ypiqq ~- an odor &imilar to that of t~e tonquin-l>ean, and the 
musii-wOOd, which might be perhaps appi1ed to perfumery purposes; 
the silver wattle (acacia dealhata), is also very oommon in this island, 
and the colonists may one day tum their attention to gather the fiowt>rs, 
wbieh ::much ,resemble in fragrance those of the cassia (Acacia 
fa,me..s!fo/1-), so usefu~ ~ pe~umers. ~e eucalyp~s amygdalina a.nd 
~ther fragrant spec1es likewlSe abound 1n Tasmalua. 
' Dlsc!fs~fon baring ta.ken place on some of the very interesting points 

'alluded to in the paper, tlle thanks of the mooting (on the motion 
qf .Ucll;deacon Davies, seoor,ded by T. Giblin, Esq.) were voted to Mr. 
~Pbsl~li-r . 

Hia rExcJ:LldiNOT cordially agreed in the vo~, the paper just read 
was one of great interest. He had listened to it with the greatest 
ples!llU"B, ancl felt very happy in conveying the thau.ks of the Fellows 
preaent to Mr. Abbott for so valuable a contri!,ution. 

Thanks having been also v()ted to the donors of thevarious speoimeils 
presentedduringtheevening, the meeting terminated. 



METEOROLOGY. FOR MARCH. 

PRIVATE OBS11JRVATORY, MURRAY-STREET. 

,. 8 § ., 29.512, on the 7th; maximum, 30.300, on the 12th, "* l ~ .... e .. ""' g being a. range for. the momh of orily •788, which,. though 
a a ., . ,t\.~ 1>-. ~ l! f '1! a little higher thalt in March, 1862,is considera\lly below 

· o .. "' a! ~ 2! ;g ~ 1l ~ "0 . ] that of any March of the previous seTen years. The 

~~J· a~oo ~ ·~.: ·.a~~ g ~a "'a~ greatestmovementina.ny·U how:a, l, .ll.m. toJ.p;m., 
a! ~" ~ ,. :::~ Wlll uise of + ··4'1'3 on the 27th, On eight other days 
~ ·';i 8, .-'1 .... .t' o ce the movement exceeded one-fifth of an inch. . . . 

.. ~ ce~ 't:1a ~~ 0
'" ~~ ~ · The~egateicind-1<>r«, 39'02lbs., is~15'94below 

.§ · J ti .S :ll P.. ':; ~ 13 e> ;8 the<follryesr&a.vera.ge in ''the-~ 1 ears' standard-tables!' 
~ ' . )l ' ) ~ ~ ~ .:! ...... ""' The calms oo~ed, 46, are + ~ above tlie mean for 
""' ,... r:::l ""' M'a.roh. The north-west winds, alone, exceeded the 

______ --__ __ __ __ __ average both in hequeno;F a.nd force. South and south-
.. ln. • •· o o h.. east winds were more numerous than usual, but: 10 gentle 

1841 29.972 61.45 89.0 43:2 ~2 .69 4· - 0.33 as not to attain the mean fortl6• Weet winds,. thou~h 
1842 29.947 59.14 ,81.0 47.3 19,6 .68 5. - 0.01 lessniuneroWJ than iuua.l, were strong enough to slight y 
1843 29.847 59.91 83.6 41.2 18.3 ;69 5i - 0.02 e:z:ceed'themean force. From a.ll the obherpointa ofthe 
1844 29.651 56.35 85'.8 39:5 ~A· .69 IS - 3.22 compass, the winds were below the mean both 'in fre· 
1M5 29.891 59.25 95.0 42.8 20,4 .71 

6
46~ - 1.55 quency a:n.d' fOJioo;except·ea.st, which had the mean in 

1846 29.796 57.87 98.8 40.4 19.4 . 73 - 2.15 number, but was·below iii in fcrce. The lltl'Ofl&'l!8t winds 
1847 29.712 57.95 88.2 42.516.3 .75 · - 2.61' notedwereonthe 1rl and 26th,: the. presmretothe 
1848 29.743 59.56 81.0 47.3 18.2 . 72 6 - 1.'1.8 .squa.refoot being 5'2llbs. Botli were from the north-
1849 29.557 54.73 75.0 39.0 16.8 . 72 6

5
t - 2.37 weMst, the latter being a. hot wind. 

1850 29.820 65.63 97.0 42.0 20.2 .63 i - 0.29 ean temperature, 61·33, though + 1•35 degrees above 
1851 29.674 56.98 80.0 42.117.5 .73 5 - 0.73 the 20 k:"' mean, wa.s below any March of the pre-
1852 29.!l87 58.12 87.2 40.G 18.6 .69 4i _ 0.31 vt

55
'ous

67 
tb e years. March 1854 was much colder, vi&, 

1853 29.816 55.05 75.0 38.416.9 .76 5i - 0.80 · , utthewetyear1849wa.sthelowesteverhitherto 
1854 29.668 55.67 75.0 41.7 14.8 .78 6 - 7.60 recorded, being only54·73. The~hestshade tempera.• 
1855 29 961 61 00 84 0 38 0 17 16 70 5 25 1 38 ture, by the self-registering ma.x1mum Thermometer, 
1856 29:968 64:64 91:0 38:0 23:80 :73 6:41 = 1:63 WliB 86 with the hot wind on the 26th. This .has fre. 
1857 29.802 60.00 82.0 40.0 23.50 .69 5.55 - 1.04 quently been exceeded in the previous 22 years. The 
1858 30.021 62.16 90.0 42.0 22.47 .70 4.34 7.10 2.38 minimum temperature was 45on the 13th. Only two 
1859 29.906 59.20 85.0 41.0 22.29.69 5.47 6.210.26 outofthe22yea.rsha.veexceeded that. The month's 
1860 29.892 62.38 90.0 46.0 20.25.69 5.00 6.871.68 range,41degrees,isbelowthatofany:Ma.rchinthepre-
1861 29.919164.03 99.0 45.0 20.58.67 5.63 6.76 0.82 viThee!f,!~YJ:;yrange of~ wa.sl5·00 de-
1862 29.900.62.38 87.0 41.0, 20.48 .69 4.70 6.61 1.09 hi h. "041 h h 20 
~863 29 966161 33 86 0 45 0 15 00 78 6 80 7 92 4 87 grees, w c IS -...· ess t an t e ye&N average, and 

· · · · · ' · · · below that of a.ny of the previous 22 years, except 1854, 
The means in a.ll ca.ses are taken from the sums of each when it was 14·80. The greatest range on any day wa.s 

column, and not from the maximum and minimum. only 30 degrees, on the 26th, but in 1854 the highest was 
.etillless, being only 26. The sma.llest range was 4 de-

ANALYSIS OF THE HOBART TOWN METEO· grees, on the 17th. Equability of temperature was 
ROLOGICAL REGISTER FOR, MARCH, 1863, therefore unusually chara.oteristic of the present month, 
IN CONJUNCTION WITH THOSE OF BffiTHS, Solarilnf.I!Mity h&d only a mean of 95·64 degrees, which 
DEATHS, &o. BY DR. E. SWARBRIIOK HALL. is below that of any March of the previous 7 yea.rs. The 
The weather, this month, has more resembled what it extremes were1 119 on the 25th, 60 on the 17th. 

was in March, 1854, than in that of any other March in The mean ot terre~~tW.l radin.tion was 51·08, which is 
the last 22 years. But the heavy rairu in February and higher than that of a.Jty March of the previous seven 
March, 1854, which made that year remarkable, as the years. Thuds accounted for by the cloudy wet weather, 
"year of great 11.oods," had been preceded by a and relatively diminished evaporation. 
long continuance of hot dry weather, very inimical to Like 1854, March 1863, as well as February, had a 
health and life. On the other hand, December, 1862, ram-fall considerably above the average, '· e., 
=d a.ll the months of this year, so far, have had more 4•87 inches, being +3·35 above the20 years' mean for the 
than an average rain-fa.ll, which, with otber favoring month. But, unlike March 1854, the rain in this month 
climatic conditions, has caused a much sma.ller pro- fell so gently and equa.bly,tha.tnofioodsensued,theea.rth 
portionate mortality, than was recorded in the first absorbingthegrea.terpa.rt,andgivingsuch an impulse to 
q_ua.rter of 1854. · vegetation that 30yea.rs' obsena.tionsdo not record any so 

Atmospheric f»UBUre. this month, had a moon of spring-like a. lle&IWn. Never before were the meadows and 
29.966, which is + 109 above the 20 yea.ra' standard, and pasture lands so green and luxuriant in March. ApJ?le 
has only been exceeded thrice in the 22 years ; i.e.-in trees may be seen loaded with blossoms, and choice 
March, 1841, 29.972; 1856, 29,968; 1858, 30.201. The roses and other spring 11.owers have put forth a. second 
extreme~ indicated by the barometer, were :-minimliJII. crop in abundance. The number of days on which rain 
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fell, 14, exceeds by + 5'42 the Sy~ avet-age of wet rears of age, vrincipa.lly from bowel comp 
d&ya for March. :Fqa: 5Z hours, 1'1th to 19th, it was Eleven were abOve 60 years of age, 1 of them 
steadily continuous. ~Nevertheless, the :N,fuae heaps~ above 70. Four of the latter died at the Male In 
the city rivulet, which have disgraced for so long a. time Asylum at the Brickfields, aged respectively 74, 75, 91, 
the rear of :ma.ny premises bordering on it, were a.ble to 108! The la.st is the oldest ever yet recorded in Tu
withsta.nd the rush of wa.tera, and still await such a de- :ma.nia. a wo:ma.n aged 105 in 1855 being previoUJ9the 
structive torrent a.s pa.st tiJ!les record to a,Jlllihllate their oldest, 
pestiferous infiuences, and to scour a clear outlet to the The Zymotic claaa of diseases had 21 of the 53 d~ 
sea. and all but two were children under 4 yean of ap. 

HmnidMy mean, 78, was + · 13 above the 20 yf18"r8' Inquests were only 3. In the first week of the montk 
·~ ~ while singularly enough, elaebic j<YrCe of vapor 15 died; in the aecond. only 8; in the third, ].1"' in the 
mean; 420, was + 65 abave the 20 years' average_ fourj;h, 13 ; in the last three da.ys, 6. on the l2Ut, 

Spontanefi'U8 fiJaporatWn, 3 '89 inches, was almost an 19th, 29th no deaths took place. The 16th had the 
inch below deposition, a very. remarkable occurrence. greatest number of deaths, 6, of any day- of the montb. 

OWtJ,d mean, 6 ·so, was + 1"39 above the 20 yead It wa.s a. dull calm, cloudy da.y, with high 1¢mosph~ 
average. · pressure. The most fatal of any two consecutive; 

Owne mean,. 7•92, is + 1 '22 higher than the mean of of the month were the 1st and 2nd, when 8 d 
tlie previous, five years. With so small an aerial move- oocurred. These were snltry days, with north
ment, this demoi!IItrates how purifying to the air winds strong on the 1st, and: succeeding the remar 
ftequent and copioruo "showers &l"e, It ill to be hoped cold da.ys which terminated Ff)bruary, when M 
that next summer ·out admirable Rew water work• will Wellington was covered with snow, The deaths a 
atford ample . means of producing some infiuence of this and below 3 years of age were alike in number, butulil 
kind by artificial showers. noteworthy that onlyl5 J.>l!riO:Qs died ~~ot ages betwetll S 

Positive electricity was recorded 9 times, with maxi- and 64. '· · 
mum tension of 3 only; but Negative had 41 indications The Birtlu! ieg:ist!lred 'were 79, being 2 more t~D. ill 
wi1ih maximum tension of 5. March, 1862. Four of ~he deaths in the present m 
· The De/Uhl recorded were 53, which is one lessitha.n were of children under a month old, while March 
tile a~e for March of iJu;l p~ev.ious 6 years. ~e had not one under t~e sa.me ageJ. · . 
RfJ611 at which death was most rife 18.M remarkable as m .I{RANCIS ABBOT'.r. 
the pl'eviowl month. Twenty·seven were undeq five · 



ROYAL SOCIETY. 
APRIL, 1863. 

'l'he monthly evening meeting of the Society was held on Tuesday, the 
14th inst., E. S. P. Bedford, Esq., V.P., in the chair. 

Among the Fellows present were-Messrs. W .Johnston, M. Allport, 
J. Barnard, Frodsham, E. S. Hall, L. Susman, J. Penny, A. M. 
Nicol, T. Stephens, G. P. Adams, Rev. J. Storie, Captain Bateman, 
and Dr. Agnew, Hon. Sec. 

'l'he following ·gentlemen (having been previously nominated by 
the Council) were, after ballot, declared to be duly elected Fellows 
of the Society, the first two to be corresponding members :-J. Tomlin
son, Esq., King's College, London; J. J. Stutzer, Esq., Melbourne; J. 
Turnbull, Esq., Hobart Town. 

The usual returns were laid on the table, viz .. -
1. For Port Arthur, from J. Boyd, Esq., 
(a.) Meteorological tables for February and March. 
(b.) Summary of observations for ditto ditto. 
(c.) Reading of government schooner's barometer ditto. 
2. For Hobart Town, from F. Abbott, Esq. 
(a.) Meteorological table for March. 
(b.) Summary and analysis of ditio. 
3. Visitors to gardens during March, 1840. 
4. Plante :flowering, ditto ditto, species and varieties, 343. 
6. Tench supplied ditto ditto, 54. 
6. Books and periodicals received. 
The SEC~ETARY read an elaborate analysis of the meteorological table 

for Hobart Town, with a health report for March, from E. Swarbreck 
Hall, Esq. 

The predentations consisted of:-
1. International Exhibition Catalogues (2), from the Commissioners. 
2. Nardoo seed, and "Pitcherry," a narcotic plant brought by 

King, the explorer, from the interior of Australia, where it is used 
by the natives to produce intoxication. From Mr. W. Johnston. 

3. Fine specimens of Tasmanian woods from Port Arthur, consisting 
of musk, myrtle, and blackwood. From Mr. W. Johnston. 

4. Copy of "Eutropius," date 1546. From Mr. W. Johnston. 
5. Resin from a pit at Glenorchy. Found at a depth of 65 feet, 

in large and small masses scattered throughout a stratum of 
pipe-clay,:about :five feet in thickness, Also a specimen of fossil 
wood from the same locality. From Mr. Susman. 

6. Statistics of New Zealand (1 vol.), for 1861. From the Colonial 
Secretary, Auckland. 

7. Transactions of the Entomological Society of New South Wale~. 
From the Society. 

Conversation ensued as te several of these articles. 
The "Pitcherry" was examined with great intereot. In appearance 

it resembled the stem and leaves of a small plant partly rubbed into a 
coarse powder. Mr. Johnston remarked that on one occasion Mr. 
King swallowed a small pinch of the powder, and described its effects 
as being almost indentical with those produced by a large quantity 
of spirits. No very definite description of the plant could be obtained. 
Mr. King bad presented a sample of the powder· to Dr. Mueller of 
Melb6nrne, but thought it was too much broken up for him even to 
hazzar<l a guess as to the nature of the plant whence it was derived. 

The copy of Eutropius was very much admired. Though upwards of 
three centuries of age, the ink was black, and the printing as sharp 
and clear as if it had but recently issued from the press. 

The following paper was then read by T. STEPHENS, Esq.:-
Having had occasion a short time ago to visit Mangana, I availed 

myself of\ the opportunity to ~plore the position of the seam of coal 
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recently discovered there, the occurrence of which in the very heart 
of the diggings is somewhat singular. 

Between Major's gully and Umbrella Flat is a long narrow slate 
ridge, with almost perpendicular sides, rising gradually from the 
township in a northerly direction. The strike of the clevage is north 
and south, and there are numerous small veins of quartz with indica
tion of larger dykes following the same general direction. Up the 
steep scarp of this ridge and along its summit lies the only practicable 
mute, the ravines which bot·der it on the east and west being overgrown 
with dense impervious scrub. 

About a mile and a half from the township I noticed a sudden change 
in the soil and vegetation, and the ascent became steeper, but for the 
first fifty or sixty yards no rock was visible. 1 then came upon large 
detached masses of conglomerate and shortly afterwards emerged upon a 
plateau of the same rock occupying the whole width of the ridge, and 
apparently extending in a northerly direction to a considerable distance. 
Th,e conglomerate consists of pebbles of quartz, grits, and micaceous 
slates strongly bound together by a. ailicious cement, and passes into 
a hard compact fine-grained sandstone. Near the centre of the plateau, 
which is here about thirty yards wide, a shaft has been sunk to the 
depth of upwards of 40 feet. It was fitted with the usual rough wind
lass, and, my guide having fortunately brought a rope with him, I 
managed to lower myself down to a slipperry stick, resting crosswise 
against the side of the shaft just below the coal,and about 18feet from the 
surface. The seam is fifteen or sixteen inches thick, immediately under
lying the conglomerate, and apparently in its original position. The 
coal is bituminous, of a brow ish black color between the layers, with a 
bright black fracture, and apparently of good quality. In many 
respects it closely resembles the best samples of the Mersey and Don 
coal, but contains less sulphur. . 

Immediately beneath the coal is a compact black shale passing 
into a greyish sandy micaceous shale, containing streaks of car
banaceous matter, and probably continuing downwards to the slate 
upon which the whole is bedded. The accumulation of water in the 
shaft prevented me from examining the lower portion of it; but I saw 
no reason to suppose that there are thicker seams beneath. In the 
shale aad in the coal itself I deected fragments of calamites and impres
sions resembling portions of Tceniopteris and Glossopter·is but too indis
tinct to be made out with any certainty; and as I had altogether only 
two hours at my disposal, I found it impossible to do more than glance 
at the most important features of the formation. Perfect specimens 
may no doubt be obtaiMd, and when some palooontological evidence is 
forthcoming, "it will be time enough to speculate upon the age of the 
seam and its relations to the other seams of the district. Its present 
elevation is probable somewhat higher than that of the thicker seams 
of Fingal and Killymoon, and for the present it will be best to regard it 
as an upper member of the series. 

The history of its discovery is curious, and contains an important 
moral. A person, styling himself a " p;ractical miner," and known as 
a prospector on the diggings, announced that he had discovered moet 
certain indications of gold, and actually succeeded in raising a subscrip
tion to enable him to sink a shaft in the most unlikely &pot which could 
have been selected. Undeterred by the sudden appearance of the coal, 
he persevered through 20 feet or more of shale, and probably would 
haTe gone still deeper had funds been available for the undertaking. 
Unfortunately for Tasmania those impositions practiced by ignorance 
upon credulity are too common to be regarded as exceptional. Those 
who subscribe their money to support undertakings of this class do not 
seem to be aware that every shilliag expended in meaningless and 
unscientific explorations does but retard the ultimate development of 
those mineral resources which undoubtedly do exist in Tasmania. 

But it is an ill wind that blows nobody sny good, and though the Man
gana seam, from its small size and peculiar position, can never be of 
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any commercial value, yet from a scientific point of view, its discovery 
may be regarded as of some importance. Although abruptly cut olf 
on three sides, the series of horizontal beds appear to extend t.o some 
distance in a northerly direction, and may rise to a considerable eleva
tion. It is pos~ible that from the new stand point thus accidentally 
discovered, a succession of beds may be traced in an upward direction 
which will help to determine what has hitherto been a qurestio veooatis
sima-the geological age and relations of the carboniferous system of 
Australia. 

The SECRETARY observed that as some of the Fellows present might 
not be aware of the fact, he would remark that a Physical, Mathematical, 
and Mechanical Section had been established in the Society· The object 
of these sections was to make an examination into such scienti:fie sub
jects as might be agreed upon, and afterwards to report upon them to 
the genera.! meetings. From the section alluded to, the Council 
had received the following C@mmunication, and as they had 
much pleasure in accepting the medal therein referred to, for the purpose 
indicated, he would now read it in order that it might be published in 
the transactions of the Society, and elsewhere for general information, 

ROYAL SOCIETY OF TASMANIA, PHYSICAL, lllATHElllATICAL,AND MECHANICAL 
SECTION. 

A Silver Medal having been presented to this Section in order that it 
might be forwarded to the council of the Society, with a memorial re
questing them to offer it as a prize for the best collection of diatoms pro
cured on the Island, or round the Coast, 

We, the members of a sub-committee of the section appointed to com
municate with the Council on the subject, cordialy recommend the same 
to their consideration, and would propose that the medal be offered on 
the following conditions, viz.:-

That the objects be mounted in duplicate, one set to be retained by 
the Society for use with the Microscopical Socitey of London, accom
panied by a description of any new varietie3 which may be included in 
it, for insertion in their journal, &c. 

That the medal, with a suitable inscription and device engraved upon 
it, be awared to the person who shall prepare the best collection, par
ticularly with reference to new varieties. 

We would also recommend that a notice to the above effect be printed 
in the monthly Report of the Society's proceedings, accompanied by 
the following directions for collecting and mounting the objects," 

(Signed) WILLIAM JOHNSTON, 
E. SwARBRECK HALL, 
JOSEPH FACEY, 

DIRECTIONS FOr COLLECTING, PREPARING, AND MOUNTING DIATOMS. 

Diatomacre.-A family of Oonfervoid Algreofvery peculiarcharacter,con
Bisting of microscopic silicious organisms o'f exquisite beauty, an.d in 
grtlat varietv. They are found in almost all fresh, brackish, or salt 
water, often forming an uniform yellowish-brown layer at the bottom of 
the water, at other times adhering to various water plants, decaying 
stems, stones, logs of timber, spars which have been a considerable time 
afioat.The greenish leath11ry-looking Actiniadre attached to oysters from 
deep water, a ship's bottom, or sides haTing a brown appearance from 
a growth of confervm or barnacles. Guano, Peruvian and Californian, 
yields an infinite number offorms, They may also be collected from the 
surface ofbrown mud in boggy grounds, from brown hair-like masses, 
growing parasitically on reeds, or floating weeds in lagoons. They are 
scattered between the filaments of Oonfervre and occur among Mosses 
Oscill~torire,and other~ Algre. The deep-sea species may be obtained by 
dredging, or by treating the alimentary canal of fishes, mollusca, &c., 
with strong nitric acid. 

The Diatomacere are often found in a fossil state forming the fossil in
fusoria of geologists) ; they occur in vast numbers in aquatic a.nd marine 
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geological• deposits, forming hills, rocks, and various strata; also in 
peat, beds, fossil polishing powders, &c. 

Collection.-Prov-ide a number of phials (1 to 2oz.) with wide mouths 
and furnished-with corks in which the collection may be l:lrought home. 
A long light stick, or two joints of a fishing rod, the ferule serving 
for the a~tachment of-1st., a garden knife, or small reaping-hook,-
2nd.,a small muslin net,-3rd.,an old spoon. The former will serve as 
a convenient means for cutting away portions of aquatic plants 
covered with diatoms. The latter for scraping the surface of' mud, or 
removing· layers from the bottom ofthewateror from piecesofwoodwork, 
&c., immersed in it. A Coddington lens, and some slips of glass will 
Jielp in• some cases to acknowledge of what is found. 

Preparation.-The water containing the Diatoms cere is allowed to set
tle for 24 hours, the supernatant liquid poured off and the deposit dried 
in a.povcelain dish Strong Nitric Acid is then added, the whole mixed 
with a feather or glass brush, poured into a flask, or test tube and 
boiled fol' some time, a portion being removed occasionally with a dip
tube to determine when the valves are perfectly clean. When this is 
the case, distilled water is added to thelmixture and the whole allowed 
to settle. The supernatant liquid is then carefUliy decanted, more 
water added, the mixture .again allowed to settle, again decanted, and 
these operations repeated uatil a drop of the liquid containing the 
valves1 when evaporated on a slide, leaves no film (of calcareous salts) 
at the margins of the drop. If the valves be not thoroughly• washed, the 
film of nitrate of lime remaining upon the slide will absorb water from 
the atmosphere, and the whole will be spoiled. 

In the fossil state Diatoms may be prepared for the microscope by 
first scraping the earth in which they are contained into a fine powder 
wit!:t.a penknife, treating it-with nitrie •acid, and washing the deposit 
frequently before mounting. 

Pr.eservation.-Diatoms may be preserved either in the dry state 
immersed in Canada balsam, in water, or dilute spirit (one to six) 
place<il upon gliitss slides. and covered with the ·thinnest:glass which can 
be procured. The thin glass covel" may be made to adhere to the slide 
by. breathing on the latter, and then pressing gently• on the cover with 
a needle point. The bottle containing·the forms must be well'shaken, 
and the dipping tube immersed until the liquid ascends about half-an
inch in it. The small end of the tube is then made to touula the middle 
of the cover, when the fluid ' will diffuse itself over its· surface. . It may 
then be slowly dried under a glass shade. 

A drop of Canada Balsam, ou the head of a• pin, is1 now placed on the 
centre of the slide, and the cover gently laid over it, when by capillary 
attraction the balsam will diffuse itself throagh the forms and under the 
whole of the cover. The slide should then be p!aced on its edge for half 
an hour, or an hour, to allow of the escape of any air-bubbles which 
may have been entangled among the forms, after whiCh it may be put 
aside to harden the bal.<lam, or· it may be exposed to a low heat by 
which means it will harden more rapidly. 

Those competitors who wish for more detailed information will find 
the subject nearly exhausted by Professor Smith in his work on the 
British Diatomace, by Dr. Arthur, S. Donkin, in the 6th Vol. of Trans
actions of the Microscopical Soeiety, by the Editors of the Micrographic 
Dictionary, by Mr. Ralph·in the 4th edition of Pritchard's I'Y\fusoria, by 
Mr. Roper in the Transactions of the Microscopical Society. Vol. 2, by 
Mr. Tuffen West in Recreative Seience, Vol. 1. Hunting for Diatoms in 
the Intellectual Observer, V.ol. 1. Cleaning and preparing Diatoms, 
by J. A. Tulk, in Transactions of Microscopical Society, Vol. 3. (New 
series,) by Dr. W. B. earpenter,in T.he-Microsc.ope.and• its Revelations, 3rd 
Edition, and by many ·other writers, 

Mr. M. A'LLPORT proposed a• vote of. thanks to the contribnwrs of 
papers and donations. Ml'. Barnal'd• seconded and the TOW was un
animously agreed to. 

The' meeting then broke up. 



METEOROLOGY FOR APRIL. 

PRIVATE OBSERVATORY, MURRAY-STREET. 

0 t: '" '" ~ ..; lg _, "'
0
<=l seven other days the perturbations exceeded one-fifth of 1""" ff ., $ -tl ti ~. 0 -· -~ " .,... an inch. So great a pressure of the atmosphere, with 

I ~ B ~ S ~ ; cD ~·~ ~ ~ ~ ~ca ~~ such wide fluctuations, always accelerates the fatal result 
§ f .; .., ;::: .; ..5 • ·;;~ ..," "" >< " ~ o. of long standing diseases, by disturbing the balance of 

1

.-::j Cl) <D ce . ,..... co ::::: ~o w ~ ·::::1 ::I o o ...... h h .; ~ @' ~- fi: .;, >: "_g ;:: ..- <J "' .., "' o R the circulation. The deaths t is mont had a very large 
a I ., ~ S'~ ~ ~ 1l ~ B f i1 ~ ~ g s ~ ~ proportion of chronic diseases in adult and aged per-

·~ fii..-~ .,.<:~ "' Hal -"' & .,...$ ti"' R 8 <0 sons; whileofveryyoungchildren,andordinarilyhealthy 
~] e<~ H"'" "'~ P=i _§ P=i ~ ~ ~ '*-. .., 8 @ ~ ~ adults, the number was remarkably small. 
§ """" ~ · ""'" 9' S ~;; ~,.... H The wind-fo,·ce in the aggregate was 41·86lbs., which 
~ § ~ .., ~ ~ bh o ..-,.... "' is -13·02lbs. below the average for April, but the fall-
~-;,; ,.-q ,.-q ,.-q A 0 ~ ~ ing off, principally in those winds most inimical to health, 

--.-- ------ ----------- north and north-west. South-east, south, and south-
1' In. o o o 

0 In. west were all above the average both in freguency and 
1841129.738 52.84 78.5 37.0 18.2 .76 6 - 1.11 foree. The calms noted were 34, being +7t above the 
1842 29.762 52.62 77.2 39.6 15.1 .73 5 - 0.89 April mean. The strongest winds recorded had only 
1843. 29.919 52.59 79.2 37.3 16.4 .78 5~ - 1.96 2·60Ibs. pressure to the square foot, and were registered 
1844129.764 50.00 68.0 39.615.1 .79 4!\ - 0.92 at10outofthe90observations. Socalmanatmosphere 
1845

1

1 29.980 54.22 78.5 37.0 16.4 . 76 4 - 0.24 is unfavorable to health, but the sea~ breezes well charged 
1846j 29.741 53.32 72.2 41.5 14.2 .80 7~ - 2.68 with ozone, obviated a large proportion of the mis-
1847 29.818 53.23 73.4 38.0 14.4 ·82 7~ - 1. 74 chief. 
1843 29.790 56.86 77.2 39.6 18.9 .72 3 - 0.5~ Mean temperat·ure, deduced fro~ th~ three daily ob-
1849 29.771149.36 70.7 37.0 15.1 .79 6~ - 1.46 servations, was 54·77 degrees, which 1s below the 20 
1850 29.862 54.83 79.3 36.0 17.3 . 73 5 - 2.19 years' average by -()0·90. In the previous eight years, 
1851 29.999153.79 78.8

1
37.5 16.4 .75 51 - 0.18 onlyl858hadalowermean,i.e.,54·00.Theself-registering 

1852 29.926153.68 76.0.40.0 12.6 .69 6t - 4.99 maximaandminimathermometersgaveameanof55·66, 
1853 29.738, 56.06 75.3: 42.3

1

14.4 .80 6~ - 1.18 or nearly an inch more than the former. The extreme 
1854 29.921 62.00 82.0

1
41.4 11.0 .81 7~ - 2.72 were 76 on the 13th; 40 on the 7th, 8th, and 19th. 

1855 29.898
1
58.38 89.0 36.0 15.90 .78 6.50 = 1.1i These are less than usual for April. 

18561 ?9. 719 50.00 90.01 30.0 2~.80 · 74 6·33 5·0 
9 

The mean daily range of tempemtu1·e was 18·20 de-
1857 30.0501 ~-?<J 85.01 35.0, 23.80 · 70 5.21 6.07 0. 7 

4 
grees, which exceeds the 20 years' average by +00'28. 

1858 30.02~ 1 o6.371 78.0, 32.0122.20 .73 4.00 7. 2~ 0.4 The greatest range on any day was 28 degrees on the 
1859 29.8f'3 57.42 80.0 35.0120.10.70 6.17 6.4o 1.43 8th;thesmallestwas9onthe26th. Since1855, eve 
1860130.036157.42189.0 42.0118.83 .77 5.90 6.88 2·86 April has had a higher mean daily range than this ry 
1861 29 993 57.62 80.0 39.0, 18.40 . 76 7.00 6.80 2.51 . . • 
1862' 29. 936 ' 55.51 73.0 ' 38.0 18.90 . 74 5.10 6. 96 1.88 Solar tntenstty had a mean of 89·11 degrees, with ex 
1863130:078 54.77 76.01 40.0 18.20 .79 5.13 7.41 2.24 tr~mes of 108 on the 13th, and 61·5 on the 25th. Sun-

shmy days, however, were more than usually numerous, 
The means in all cases are taken from the sums of each and the cloudy ones less so, but it would appear that 

cohunn, and not from the maximum and minimum. the heating powers of the sun's rays were below the 

ANALYSIS OF THE OBSERVATORY RECORDS 
FOR APRIL, 1863, IN CONJUNCTION WITH 
THOSE O:F BIRTHS, DEATHS, &c. BY DR. E. 
SWARBRECK HALL. 

Some of the Meteorological phenomena were adverse 
to life this mnnth, but much mitigated in the effects, by 
the propitious condition of others; the general result, 
however, is a he~'VY list of deaths. 

Atmosphm·ic-pressure mean, 30 ·078, is + ·193 above the 
20 years' records, and exceeds that of any April in 23 
years. Only three of these had a mean above 30 inches, 
i.e., 1857, 30·050; 1858, 30·022; 1860, 30·036. The 
maximum of the month, 30·512, occurred on the 18th. 
Only 1858 had a higher maximum, 30·553. The mini. 
mmn, 29·259, was on the 2nd, which is below that of 
any year since 1858. Eight years, however, out of the 
previous 17, had a lower minimum. The extreme range 
of the month, 1·253 inches, was greater than that of any 
of the previous four years. The greatest movement of 
the barometer in any 24 homs, was a rise of this + ·642 of 
an inch, on the 3rd. So great a movement as had not 
occurred in any April of the previous eight years. On 

average. 
Terrestrial-radiation mean was 42·70 degrees, which 

is below that of the previous three years. The maximum 
temperature of the thermometer on the grass was 51 on 
the night of the 25th ; the minimum was 34 on the 8th. 
Though the lowest temperature never fell to freezing 
point at the Observatory, in the centre of the city, yet 
during many nights of the month the vegetation in the 
suburban gardens gave indications of being frost-nipped. 
The number of rainy days was only 11, which is -·33 
below the 6 years' average for April; but the total rain 
fall, 2·24 inches, was +0·46 above the 20 years' average. 
In the first 15 days of the month, there were only four 
out of the first fine days on which rain fell, with a total 
less than one-fifth of the month's fall. On the 16th and 
17th the quantity that fell was 1·13 inches, and tho 
roughly saturated the soil and flushed the drains. There 
were also good flushing falls on the 24th, 25th, and 27th 
On the last named day a heavy shower, of only eight 
minutes' duration, gave · t8 of an inch to the rain 
average, and made the channels run vigorously. Mount 
Wellington had a good mantling of snow on the 28th. In 
April, 1862, snow appeared on the 18th, and though the 
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number of rainy days was the same, the rain precipitated and only lived 2 and 30 hours respectively. Another 
was much less. The present is the fifth month in suc- died 3 hours after birth ; the fourth was only 13 days old, 
cession in which the rain fall has exceeded the 20 years' and the fifth, the only case of disease, properly speaking, 
means. was 7 months old. The deaths in this group of ages is 

Hurnidity mean, 79, is +3~abovethe 20years' average, considered the nicest of all tests of the healthiness of a 
while at the same time elastic jo1·ce of vapor 344, is also season. Of acute diseases, induced by the weather this 
above the mean by + 20. month, the deaths were very few-11 of the deaths, were 

Spontaneous evaporation, with so little hot sun, and above 60 years of age, the oldest being 87. Above and 
of aerial movement, was sure to be below the mean, and below 40 years of age the deaths were alike in number, 
below the rain-fall. It was only 1'67 inches, and that is a striking contrast to the previous month, when the di
less than for any April on record. viding age was as low as 3. The zymotic class of diseases, 

Cloud mean, 5'13, is -·58 below the 20 years' mean. had only 7 of the total deaths from all causes. Inquests 
However much, clear, calm, sunny skies may be t~.greeable were only 5, and the class of violent deaths and diseases 
to the feelings, it is not a salubrious condition of the only 2. The mortality fell principally on persons from 
aerial ocean we are denizens of. 40 to 70 years of age. In the first week of the month, 7 

Ozone mean, 7 ·41, exhibited a purer state of the air we died ; in the second, 10; in the third, 13 ; in the fourth 
breathe than any April in the previous six years, and ex- 14; and on the last two days, 4. On six days of the 
ceeded the average of the whole by + '68. 'l'he plentiful month there was not a single death. The greatest num· 
rain fall and frequent sea-breezes produced this, and no ber of deaths on any two consecutive days was 6, on the 
doubt helped much to diminish the unhealthy effect• of 20th and 21st. The most fatal period of the month was 
the high and variable atmospheric pressure, the numer- the eight days, ~7th to 24th, when 18 persons died. This 
ous calms and low temperature. period was marked by the highest barometrical records, 

Electricity was also on the whole more favorable than the greatest number of calms, prevalence of wind from 
in April, 1862. There were 16 records of positive with northerly points of the compass, low temperature, ozone 
maximum tension of 4·5, and 33 of negative, with maxi- below the month's mean, and electricity at the minimum. 
mum tension of 5. In April, 1862, the proportion of The day of heaviest mortality, 4, was within this space. 
negative to positive was much greater. It was the 20th. Six of the deaths do not properly be· 

48 deaths occurred, being +3 4-6ths more than the aver- long to the Hobarton Registration District, being those 
age of the previous six years. April, l862,had the smallest of persons who came here from country districts for 
number of the six, 37 ; and April, 1861, the largest, 48, medical treatment. 
being the same as the present month.Under5yearsofage The Births registered were 62, being 10 more than in 
only 13 deaths took place, while in the previous month April, 1862. Four of the deaths were of births within 
there were more than double the number, i.e. 27. But the month. 
the most remarkable circumstance was that, only 5 took FRANCIS ABBOTT. 
place under one year of age; 2 were premature births, 

~ 
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ROYAL SOCIETY. 
MAY, 1863. 

The monthly evening meeting of the Society was held on Tuesday, the 12th 
inst., E. S. P. Bedford, Esq., V.P., in the chair. 

Among the Fellows present, were Messrs. M. Allport, F. Abbot, sen., W. 
Johnston, I. Wright, A. Ibsen, T. Johnston, A. M. Nichol, J. Turnbnll, H. 
S. Barrett, F. Abbot, jun., E. S. Hall, 1!. llunter, J. Penny, H. Hinsby, 
Rev. J. Storie, His Worship the Mayor, and Dr. Agnew, Ron. Sec. 

The following gentleman having been previously nominated by the Council, 
was, after a ballot, declared to be duly elected a Fellow of the Society :
Professor Irviog, of Melbourne. 

The follow~g returns were laid on the table :-
(1) Meteo1·ological Table for Hobart Town, foF the month of April, from 

F. Abbott, Esq. 
(2.) Summary and analysis of do. 
(3.) Meteorological registers from lighthouses round the Coast for six 

months ending 31st December, 1862. 
Also abstract of the same. 

(4.) Books and Periodicals received during April. 

1
5.) Visitors to Gardens, do. do. 1,550. 
6.) Plants in flower, do. do. species and varieties, 322. 
7.) Plants received from Lady Dry, do. do., 20. 

(8.) Do. supplied for decoration of grounds of Queen's Orphan Asylum, 228. 
(9.) Tench supplied 10. 
Presentation, &c.-A small case was presented from J. A. Youl Esq., ex

hibiting the ten processes of the manufacture of Steel Pens, from the ori· 
ginal thin sheet of metal to the perfectly finished pen. 

A very fine specimen of the wood of the Grass Tree, cut and polished, with 
dried leaves and flowers of the plant, was exhibited by A. Ibsen Esq. 

The Secretary read an analysis of the meteorological table for Hobart Town, 
with a Health Report for April by E. S. Hall Esq. 

Mr. Abbott read the following remarks on the abstract from the coast 
meteorological registers for the six months ending 31st December 1862 :-

"In the six months' abstract compiled from the Meteorological obser· 
vations taken at the variolis light-houses, surrounding the coast of Tasmania, 
and ending on the 30th of June, 1862, it was stated that as soon as sufficient 
data were obtained, the leading principles of these coast registers would 
enable us to give the diurnal variations of the different Meteorological . 
elements connected with the colony, as well as to exhibit the influences in the 
direction and force of the wind. 

"In compiling this abstract, I have purposely given some results not con· 
tained in the summary for Hobart Town, and published in the transactions of 
the Society. In the latter is given the mean daily range of temperature, de· 
gree ·of humidity, extent of cloudy sky, and the mean amount of ozone. In 
order then to have a record of all the meteorological elements, elastic force 
of vapor, mean maximum, and mean minimum thermometer readings, are 
tabulated in the Coast Register. 

"1f the density of the air was the same everywhere, the atmosphere would 
remain at rest, but as soou as the equilibrium is broken, by a difference of 
temperature, or any other cause, a motion or wind occurs, the unequal force 
of whiclr can only be ascertained from daily observations, for if we know how 
often, and with what force each of these winds blow in different localities, we 
are enabled to arrive at some general results. 

"A glance over the present table will show in a marked manner the results for 
the six months, ending December 31st 1862. A great void is apparent in the 
register of the east wind, "when compared with the other quarters, especially 
the west and north-west, both in frequency and force. A very great differ· 
ence also occurs in the rain-fall, and the number of days in which rain 
fell. But if we analyse the daily register at any one period of the day, 
the result becomes more important; for example-take the first register .for 
July the 1st, at 1 o'clock p.m. 

"King's Island lies at the extreme N. W. point of the colony, the wind was 
west, with a speed of from 30 to 35 miles per hour. 

"Kent's Group, 157 miles from King's Island, at the N.E. point of the colony. 
The wind was west with the same speed of 30 to 35 miles per hour. 

"Swan Island, 85 miles from Kent's Group, at the ea.gt point of the North 
Coast. The wind was west, with a speed of 20 to 25 mil~s per hour. 
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"Port Arthur, 169 miles f1·om Swan Island, about the middle of the East 
Coast. The wind was W.S. W., with a speed of 10 miles per hour. 

" South Bruni, 40 miles from Port Arthur, at the extreme S. E. point of the 
• colony. The wind was west, with a speed of three miles per hour. 

" It is clear from this register, that the west wind swept over the whole 
colony, with a maximum speed of 30 miles per hour at the north end, 
which speed gradually decreased to a minimum of 3 miles per hour, at the ex
treme S.E. point, a distance of 294 miles. 

"In north lat. the north wind corresponds in a great degree to our south 
wind in its nature and effects. In north lat. the barometer usually rises with 
a north and falls with a southerly wind, but in south lat. the barometer 
rises with a south wind and falls with a northedy. In Hobart Town, rain 
generally falls with a rising barometer, and in north lat. with a falling 
barometer. 

"Our continued coast register, in course of tinle, may offer some explana, 
tiona for these apparent anomalies. • 

"It is still to be regretted that there is no record kept on the west coast; 
however useful the results obtained from the present registers may prove to 
be, they can never be perfected without a station at, or near to, Macquarie 
Harbor." 

The following correspondence in reference to the observation, and collec
tion of Aerolites, forwarded by His Excellency, the President of the i:!ociety, 
was read by the Secretary :-

(CI ~ CULAR.) 
Downing-street, 

9th February, 1863. 
Sm,-I transmit to you a copy of a letter from the Deputy Principal 

Librarian of the British Museum, expressing the desire of the Trustees of that 
Institution, to obtain, as an accession to their present collection of aerolites, 
such specimens as may in future come into possession of, or be procurable 
by, the public functionaries in the British colonies. I also transmit to you copies 
of two papers referred to in the enclosed letter, and I should be glad if you 
would m:ake the contents of these papers known in the colony under your go
vernment, in such manner as may be best calculated to forward the views of 
the Trustees, and also that you would render any assistance in your· power in 
furtherance of the same object. 

I have the honor to be, 
Sir, 

Your most obedient, humbl.l servant, 

Governor Gore Browne, C. B. 
&c. &c. &c. 

(Signed.) NEWCASTLE. 

Mr. Winter Jones to the Duke of Newcastle. 
[COPY.) 

British Museum, 
January 26th, 1863. 

MY LORD DuKE,-! have the honor to acquaint your Grace, that the Trus
tees of the British Museum have had under consideration the advantageous 
results which might be expected in accesions to the fine c9llection of Aerolities 
now in the Museum were measures taken to obtain for the National Institu
tion such Aerolities as may in future come into the hands of, or b!l procur
able by, the public functionaries in the British Dominions abroad, and Her 
Majesty's Representatives in Foreign Countries. With this object, the .papers 
of which I have the honor to enclose copies, were dmwn up, and a large num
ber of them has been forwarded to the Foreign Office by direction of the 
Trustees to be transmitted to the British Ambassadors, Ministers, Consuls, 
and other official persons in foreign countries. 

I am now directed to submit to your Grace the request of the Trustees, 
that copies of the enclosed papers (which they will be happy to supply), may 
be transmitted to the Governors and Commanding officers of tbe various 
British colonies and dependencies, with instructions to make the contents 
thereof generally_ known in their respective governments, and to transmit 
for the British Museum such aerolites of inlportance as they may be able to 
procure, as well as to forward the views of the Trustees in this respect in any 
other way that may seem to them fit. 

I have, &c, 
{Signed)~ 

His' Grace the Duke of Newcastle, K.G., 
&c., &c:, &c." 

J. WINTER JONES, 
Deputy-Principal Librarian. 
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The catalogue of Aerolites in the British Museum (sixty-four in number), 
referred to in the above correspondence, with the following paper which 
accompanied it, "On the Observation and Collection of Aerolites," were 
laid on the table. 

ON THE OBSERVANCE AND COLLECTION OF AEROLITES. 

There are two varieties of Aerolites, or Meteorites, that have been seen to 
fall from space. The one consists of stony masses, often containing particles 
of iron ; and of these many have been observed in their fall : the other variety 
is composed, for the most part of iron. The actual fall of iron aerolites has 
been but rarely witnessed, though many masses of metallic iron have . 
been found on the earth's surface, of the meteoric origip. of which there can be 
no doubt. 

It is a mattet of great interest, and of importance to science, that n.s many 
as possible of these bodies should be collected for comparison, and that all 
the circumstances accompanying their fall be carefully recorded; and, persons 
who, in the event of a "fireball" being seen, or of a mass having fallen, in 
their neighborhood will carefully collect facts regarding them, may make a 
very valuable contribution to science. 

For this purpose, inqniries should be instituted at once, into the circum
stances accompanying the fall of any meteoric mass, and into the state of any 
such mass when it has fallen ; and as regards any meteoric appearance in the 
sky, it will be found advisable, after noting carefully the point in the heavens 
at which the meteor made its appearance, ~o give, as accurately as possible 
(see Note,) the direction of its track and the point at which it disappeared. 

Where it is possible, this track should bedelineatedon a diagram,as explained 
in the Note. • 

The points to which especial attention is invited are enumerated in the 
following two series of inquiries. 

The first series relates to meteoric phenomena in the heavens, and their as
sociation with the fall of aerolitic matter to the earth. 

1. Note the exact position of the observer, according to latitude and longi
tude. 

2. Give the hour, day of month, and year. 
3. Give the apparent size of the luminous ball, as compared with the full 

moon. 
4. Its shape ; whether round, pear-shaped, or otherwise ; and, if elongated, 

in what direction. 
5. It is particularly important to note the place where the meteor is first seen 

as at A, see Note) like a star,and from which, as it moves, it may appear to be 
increasing in size. 

6. State the duration of the phenomena ; and, 
7. Whether the ball again dwindles away to the semblances of a star, and 

then disappears, or whether it retains to the last its full size, or then, as is 
often the case, divides into several balls or stars. 

8. Give the colors. 
9. Record any facts that can be gathered concerning detonations or noises, 

accompanying the other phenomena. t 
10. Endeavor to collect statements relating to the actual fall to the ea1 th 

of any solid bodies. 
11. Do they consist of stone, or iron, and is there anything peculiar in their 

structure? 
12. Was the body red-hot, or warm, or did it exhibit evidence of having 

been warm outside and cold within as, for instance, by being hot at first, and 
intensely cold afterwards ? 

13. It is desirable, further, to notice the depth to which, and the di
rection in which, the aerolite has penetmted the earth ; also to state the 
nature of the soil, the effect produced on it by the erolitic mass, and the 
position in which the aerolite was found to be lying in the ground. 

The second series of inqniries has for its object the acqnisition of a more 
precise knowledge regarding the aerolites themselves. For this, it is import
ant to preserve, and to collect, for the purpose of analysis and of scientific 
comparison, as many of these bodies as possible; and the following suggestions 
are offered in the hope of promoting this object. 

1. Endeavor to get the meteorolites as soon as possible after their fall, to 
prevent them from being injured, fractured, or wetted. 

2. If not entire, try to procure fragments. 
3. Should persons or museums not be willing to part with them for the 

British Museum, then procure drawings, photographs, models, or casts; ac· 
cempanied by an accurate description of their color, their external lustre, and, 
if broken, the nature of the substance or subiitances exhibited by the fracture ; 
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and especially be careful to describe the fo1'I11 of the aerolitic mass, whether 
l!Jlgular or rounded, whether prismatic, or otherwise exhibiting an approxi
mation to any geometrical figure. Also, st4te whether its surface be smooth, 
or marked by any peculiar kiud of roughness, or pitted with hollows. 

4. Catalogues of the meteorites in local museums are very desirable, with 
statements of their weights, and also the tinle of, and other facts accom
panying, their fall, as detailed above. 

5. From masses of iron or stone still lying on the earth, and too large to· 
be brought away, detach specinlens of good size, say from 20 lbs. to 50 lbs. 
weight,and collect all obtainable information, with detailed descriptions, 
drawings, measurements, historical accounts, &c. 

6. Iron meteorites should always be eut with a steel saw and emery. 
The Collection of Aerolites in the MineralDepartment of the British Museum 

is now, as regards the mass and size of the specimens, the finest in the world, 
and any person who may be in a position to contribute additionalspecinlens is 
requested to accompany them with an attestation as to the weight of the 
specinlen, and facts regarding it such as the senders may be in a position to 
state on their own authority, or as may have come to them on authority 
which they have reason to accept as reliable. 

NEVIL STORY·MASKELYNE. 

An elaborate and interesting paper on the water supply of Hobart Town, 
especially with reference to its influence, as a sanitary measure, on the 
health of the community, was read by E. Swarbreck Hall, Esq. 

J?iscus~ion on .several of the poin~s noticed in the paper too~ place, in 
which His Worship the Mayor, Mr. NICol, Mr. Al)bott, and others Jomed. On 
the motion of the Mayor, seconded by Mr. Allport, the thanks of the meet
ing were accorded to the donors of articles exhibited during the evening, 
and especially to Mr. Hall for his valuable communication to the Society. 

The meeting broke up about 10 o'clock. 
NoTE. --Competitors for the Silver Medal, offered by the Society for the 

best collection of Diatoms, will be furnished with directions for collecting 
and preparing the objects, on application at the Museum • 

• 

~ 
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ROYAL SOCIETY. 
MAY, 1863. 

HYDRAULICS. 
IN REFERENCE TO THE SANITARY REQUIREMENTS OF THE CITY Oli' 

HoBARTON. Read 12th May, 1863. By E. Swarbreck HALL, 
Honorary Corresponding Membe.· of the Medical Society of 
Victoria, Statistical Society of London, &c., &c. 

To the able application of the ~cience of Hydraulics by civil 
engineers, medical sanitary reformers, are largely indebte.i for the 
great triumphs of improved health, increased comfort, and prolon~,&ed 
life, which have oflate years been achieved in some of the cities and 
towns, previously the most destructive to human happiness, health, 
and life. 

From the long list I shall select for illustration, Macclesfield, a 
manufacturing town of63,327 inhabitants in the county of Cheshire. 
I cite this example specially, because the question of, economy to the 
public purse, is so well exemplified by the diminution of crime, the 
pepression of pauperism, and the consequent elevatiou of the moral 
character, which has resulted from the vigorous measures undertaken, 
by the zealous and enlightened municipal authorities of this town; 
to improve the physical health and enjoyments of the people. 

The rate of mortality in this borough for the seven years before 
sanitary improvements were commenced,wa3 33 in 1,000. At the end of 
five yeard afterwards, it was reduced to 26 in the 1,000. In chiluren 
under 5 years of age, however, the death rate was diminished 13 per 
cent. In funeral expenses alone, calculated·from the returns of 232 
burial-clubs, .£8, 729 w!£8 saved. But there were 28,420 less cases of 
sickness, also, which effected a further saving of .£28,420. The duration 
of life was, moreover, increased by 3 years. Crime generally was di
miniehed 4 per cent, and drunkenness amongst the working classes 
became considerably less. The reporter Mr. John May says :-" These 
figures viewed in any light whatever cannot fail to carry conviction 
in favor of the policy of energetic sanitary measures; and although 
landlords and cotta"e owners are, generally speaking, supposed to be 
objectors to what are necessarily expensive works, their personal in
terest is assuredly in favor of their execution. Houses are better 
occupied, tenants are less subject to sickness, rents are better paid, and 
1·epairs and dilapidations at·e diminished. I may add thereto, also, 
that the police, insurance, and poor rates, are likewise so much re
duced, that ultimately the expenditure in waterworks, drainage, and 
other sanitary measureil, becomes a wise economy. What would the 
city of Hobart save, if some of its worst streets could exhibit a de
crease of 23 per cent. in trials for "drunkenn<>ss, and disorderly 
conduct;" "60 per cent. in making use o{ obscene and profane lan
guage;" "58 per cent. in gambling;" and in summary charges of every 
class, 26 per cent; P What should we save in the support of widows 
and orphans, if the death rate of husbands and fathers was reduced in 
Hobarton to what it is in the rural districts of Tasmania P Last year 
-the healthiest on record for this island-the death rate in the city 
of Hobart for both sexes, aged from 20 to 60, was about 23 per 1,000, 
of those living at that age, at the census of 1861 ; while in the country 
districts the rate was only 7 per 1,000, or less than one-third. Yet 
Ely in England has done more than this. Hydraulic skill in pro
viding a copious and pure supply of water, and .establishing a per
fect removal of effete and injurious matters by good sewerage, in that 
town, has reduced its rate of mortality to less than that of the 
surrounding country, though previously it was very much in ex
cess of it. Ely, moreover, does not possess the local ad
vantages for sanitary engineering that Hobart city does. The 
money loss on the 148 men and women, aged fr;)m 20 to 60, who died 
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in Hobart city, over and above the natural death rate of the country 
districts of the island, would sl!rely much exceed the additional 
cost entailed upon us by the interest of the outlay on our new water
works,and an equally compre-hensive and £ffective system of sewerage! 

A few years ago says the MacclesfieLd Reporter, "statements such as 
these were received with little favor, indeed, many people affected to 
ridicule them. Now, however, such vital statistics, have assumed an 
authority which prevents even the most ignorant-from questioning 
their real value." The President of the Social Science Association in 
hio opening address at the meeting in Bradford in 1859 said :-" The 
benefits of improvements of dwellings, streets, courts, alleyg,--of drain
age, ventilation, supply of good water, removal of nuisances, piggeries, 
laystalls, bone-boiling, poisonous manufactures, with the whole array of 
noxious agencies, are now almost unive1·sally ~dmitted. Yet many 
pause at the preliminary expense. It will therefore be a part of our 
inquit·ies to examine the pecuniary bearings of the whole subject, and 
show that a financial outlay on works such as these, will be amply 
compensated by a financial return, in good measut·e, pressed down 
and running over." 

WATER SUPPLY. 

The first branch of hydraulic engineering which I shall speak of, ie 
water-supply. French military engineering skill in Algeria, by the 
sinking of numerous Artesian wells, is insensibly winning the quarrel
some nomadic tribes of the desert to the peaceful life of the fixed 
agriculturist. Up to the end of 1857 no less than fifteen artesian 
borings had been commenced, and eleven of these wells had actually 
yielded altogether 4,030 gallons of water per minute. One well,il77 
feet deep, yielded as much as 946, or above 1,400,000 gallono per day. 
being sufficient for a population three times more numerous than He
barton. These waters are largely applied for irrigation, the soil only 
requiring this stimulus to become of unexampled fertiliLy. Such a 
triumph as this, won by science on behalf ofcivilisation, is worthy 
of laudation even in this distant corner of the earth. Hobarton, 
however, is not necessitated tn have recourse to artesian borings, 
for few citieR in the world are more happily situated for enjoying in per
fection, a copious supply of the finest water. At a distance of abcut 
five miles,and at an elevation of nearly 4,200 feet, we have so extensive 
a gathering ground for the pure waters precipitated fro~ the clouds, 
that no probable increase of our city can ever be expected to exhaust 
it. So high an authority as Colonel Sykes says that at an elevation 
of 4,500 feet, rain-fall attains its maximcm. At both higher and 
lower· altitudes the quantity deposited diminishes. Every citizen of He
barton must be aware that rain falls oftener a!!d more plentifully on 
Mt. Wellington than it does in the city.It has been calculated from ex
periments conducted for the pupose, that the amount of rainfall on the 
summit of Mount Wellington is on the average two and a half times 
greater than in Hobarton. But al~ the calculations for supply ?-re esti
mated with scrupulous moderatiOn at only double the ramfall of 
the driest year of the last twenty-two, or 26 inches. The mean annual 
rain-fall of the 20 years' Hobarton tables is 21t. On the 20years' 
average, January, February, March, and December, the summer 
months are the driest months. December's mean is the lowest, 
1·32 in~hes. November has the highest mean, 2·76 inches. From 
the middle of April to the middle of October snow is more or less per
sistent on Mount Wellington, and its gradual melting keeps up a. 
copious and uniform supply for those eight months in all the streams 
issuing from the mountain: The summit or plateau of Mount ~el
lington is somewhat basm-shaped, and of great extent. It cons1sts 
principally of basaltic rocks, much disrupted, a.nd leaving fissures 
and crevices innumerable. From this cause, all least three-fourths' of 
all the rain deposited upon it !inks. into th_e hear~ of t?e 
mountain, and is filtered through 1t, appearmg agam on 1ts 

.. 



south-east aspect as perennial springs, ;~.bout 1,700' ''feet below the 
summit, or 2,500 feet a'Jove the sea leveL The · water at the 
Springs is beautifully transparent, very cold in the hottest weather, 
and delicious to the taste. It contains very little either of mineral or 
organic matter. The sources of contamination on Mount Wellington 
are exceedingly slight, for vegetation above the Springs,is comparatively 
scanty and animal life is ocarce. Professor Smith of Sydney, analysed 
the water of the Springs and the result was, that one gallon ccinta.ined 
3•20 gt·ains of mineral matter, principally carbonate, and sulphate 
of lime, sulphate of magnesia, and .chloride of s,:,dium (or common 
salt), with minute quantities of silica, alumina, and iron. The organic 
matter did not amount to one grain, being only ·96 of a grain. The 
degree of hardness w&s 1·6. The waters supplied to London are from 
ll" to 18° of hardness, and the gross amount of saline matter, ranges 
from 20 to 24 grains per gallon. They are also heaTily charged 
with both living and dead animal and veg-etable organisms, well 
depicted in Dr. Hassall's microscopic diagrams. -The Hobarton water 
supply, though technically denominated a hard water, really possesses 
most of the valuable qualties of pure soft water, both dietetically, 
economically, and sanitP,rily. These are defined by Dr. Hassall 
thus:-

" The die~etic benefi~s depend upon the facility with which soft water 
is imbibed by organic structures, dead and living, and hence it forms 
the best vehicle for the introduction of alimentary substances into 
the living organism. 

"The economic advantages, as in making tea, (brewing), washing, 
likewise, in a great measure, proceed from the readiness with which 
soft water makes its way into organic structures, and in consequence 
of which it exerts a solvent or extractive action. 

"The sanitary advantages principally result from its ·freedom trom 
admixture with saline matters, which as we have elsewhere shown, 
are calculated to give rise to dyspeptic and calculous affections." 

Supplied with such a water as issues from the bosom of Mount 
Wellington, the citizens of Hobarton need to use much less tea, 
coffee, malt in brewing, soap in washing, than those of London are 
obliged to do. . 

The object, therefore, of the hydraulic engineer being to supply this 
water in its native purity, at the rate of at least 25 gallons daily to 
each individual, it was evident from the altitude and proximity of 
the . source that it could be most efficiently . and economically 
accomplished on the simple~t of all principles, that of gravitation. 
On the south-east slope of Mount Wellington at elevations of 1595r 
and 1512 feet, dams of masonry arrest the stTeams coursing down, from 
a drainage area of two square miles. Into these streams all the waters 
at the Springs are now diverted by a newly cut channel, instead of pro
ceeding, as heretofore, into the old supply by t~e Hobart Town 
Rivulet. From these ,dams, a strong conduit of wood from 12 to 15 
inches square, calculated to deliver, when running full, about 5t mil
lion gallo::~s per day, proceeds for nearly ·2t miles, at the declination 
of, from 1595 to 925 feet, to a rocky hill, down which it is continued by 
a channel of masonry 1221 feet long,lined with hydraulic cement, to the 
receiving reservoir. This reservoir is a substantial covered .stone build
ing, divided into two compartments. In the first~ a.ny earthy or 
other heavy matters suspended in the water subside, and the water 
then passes through a sluice in the top of the dividing- wall which is 
guarded by a series of graduated fine wire strainers. From the bot
tom of the second compartment, a lO ioch iron main, nearly two 
and three-quarters miles long, conveys the water to, and th1:ough the 
city, to the distributing reservoir, situated on a hill about 300 fejlt 
high, in a very excellent site freely expose.;I to the highly ozonized sea 
breezes. This reservoir is well built of good free stone, and lined with 
hydraulic cement. It is enclosed with a substantial brick super
structure and carefully ro()fed, so as far as possible, to 
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exclude air and light. It is generally admitted now, that watet• 
cannot be preserved fresh, .cool, and pure, unless this precaution is 
taken. The depth of the reservoir is 18! feet, and the capacity 464,000 
gallons. The 10 inch main when running full pressure of the receiving 
reservoir, which is at an altitude of 530 above sea level,is calc.ulated to 
deliver 1,670,000 gallons per day. So·that the distributing reservoir could 
be filled in about 7 hours, and that alone would afford 23 gallons per 
day, to 20,COO persons. But as the flow in can if r!\quired be always 
made to equal the discharge, the supply is practically unlimited. 
This has been the case since the heavy rains in March replenished all 
the sources. Let it be remembered 'that in the previous twelve months, 
only in the month of S~ptember 1862, did the soil get a throrough 
saturation. For the last five months however, the rain-fall has been 
in exce3s of the 20 years mean for each month. Moreover when the 
Mount Wellington streams were guaged on the 29th February 1860, 
the month was a remarkably dry one, the Hobarton record showing 
only 33 of an inch of rain-fall, which is-1'47 inches less, than the 20 
years' mean for February. For 20 days previously there had not 
rain enough fallen, in Hobarton, on any one day, to lay the 
dust even,and only on one day of the month, the 9th, did a fair fall (·20) 
take place; but though that soaked the surface soil, it did no~ make 
the channels run. I feel assured therefore that estimates could 
not have been made for a minimum supply from a safPr experiment. 
Captain Cheyne of the Royal Engineers, when Director of Waterworks 
in Hobarton, (I know from Ol!lr personal discussion of this subject), was 
more sanguine as to the quantity to be safely relied upon. Whenever 
since the copious fall of rain in March last, any falling off in tha 
house delivery has 'occurred, or been interrupted, or muddy, it h~ts ar
Isen from new cuts for the water at the Spring, the necessity of replac
ing &c, burst pipes, or other trifles in no wise affecting the principle of 
the supply. For many days past the delivery at my house has been unin
terrupted and the quality of the water, cool, transparent,and delicious. 
My screw-tap is a tth of an inch one, and situated 153 feet only below 
the Distributing Resevoir, yet with only about a head of water of 6feet 
in the reservoir, I have meabured off60 gallons in 6! minutes. I could 
in 24 hours receive 14,400 gallons. Surely no household could possibly 
consume this quantity P My family of 9 individuals, are great con
sumers of water, all the washing is done on the premises, and 
yet the average consumption carefully measured and recordEd 
for the whole of last week did not exceed 300 gallons, or less than 
5 gallons per individual, per day. Some years ago I tried the same 
experiment and the average consumption was then, with water of an 
inferior cleansing power, 7t gallons. Mr. Newlands, the Borough 
Engineer of Liverpool, says, that 7 gallons pe11 day per inoividual 
is used by first-class houses. I have furthermore tried ~he delivery 
power of the taps in several houses in the city, both below and above 
my own in altitude, and I have found them equally satisfactory. 
5,000 houses at 6Q gallons each daily would only be 300,000 gallons, 
and therefore leave 164,000 gallons surplus in the Distributing Reservoir 
once filled, for the use of Breweries, Shipping and other purposes. 

Some of the houses in the city, however, are at an elevation abovA the 
Distributing Reservoir, and these at·e provided for by a pipe which 
issues from the 10-inch main shortly before arriving at the Reservoir. 

SUPPLEMENTARY PROVISIONS-STORAGE RESERVOIR. 
In particularly dry seasons, during a month or two in the 

Summer, the flow from the streams brought down to the Receiv
ing Reservoir, may possibly not give the supply required for the daily 
consumption in the city, the approximate estimate, by measurement 
on the 29th February, 1860, for these, being only 172,800 gallons, 
or 122,800 more than the old water-works could give, or little ruore 
than 8 gallons for every individual of 20,000 in number. To provide for 
such a deficiency, a Storage Reservoir has been constructed, below the 
Receiving Reservoir. It is of great extent having an area oflabout 
seven acres. It is estimated to hold 40 million gallons, and to afford 
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a supply for two months, being, exclusive of loss by evaporation, a 
fraction more than 33 gallons per individual. There is a water-tower 
in the reservoir near its embankment, built of solid masonry, 
nearly fifty feet high, the advantages of which are stated to be twofold. 
It provides " the safest and most convenient manner of working the 
sluicevalve~ of the inlet pipe, and also confers the advantage of our 
being able to draw off the supply at various levels." At the outside, 
or lower base of the embankment, is the valve-house, where the mains 
from the receiving and storage reservoirs meet. Whenever enough 
of water is not received at the Receiving-Reservoir to fill thelO-i.ach 
main, conveying the fresh spring water from the mountain to the 
Distributing-Reservoir, the quantity necessary to fill it can be supple
mented from the Storage Reservoir, a self-acting valve in the pipe 
l<:ading from it works in such a manner as t J prevent any water passing 
from the Storage .. Reservoir so long as the flow of spring water is equal 
to the quanhty being used in the citv. Or, tha whole of the water from 
the Receiving-ReHervoir can be turned into the upper end of the Storage 
Reservoir, and the water from the latter alone be passed into the city. 
For watering the streets, flushing thedrains, extinguishing fire~, this 
will prove very advantageous, and I am sanguine that it will be 
rarely required for household consumption. If it should prove 
that one Storage-Reservoir is . not sufficient for all contingencies, it 
must be borne in mind that Storage-Reservoirs to any extent almost 
can be added if necessary,to the present work, and that the municipality 
retains its right to as mnch of the water flowing down the Hobarton 
and Guy Fawkes's Rivulets, as will pass through the present main of 
nine inches diameter. The Service-Re>ervoir of this, the old and whole 
source of tho city supply previous to the opening of the new works, 
is at 285 feet elevation, and a rude and uncovered structure. Its ca
pacity is about 50,000 gallons, and for scouring sewers, watering 
streets, or pour- ing on fires, it may still prove Vf'ry useful. 

The Act of Parliament gives the Corporation of Hobarton power 
within five years to take the water of the New Town Rivulet, Long 
Creek, Fern-tree Creek, Long Hill Creek, and Sandy Bay Rivulet, 
which would nearly double the present supply. 

Thus the problem of how the citizens of Hobarton could be supplied 
with an uaintermitting and abundant snpply of the pure water filtered 
through the lofty mountain under our view, has been at length most 
satisfactorily solved. This subject has been agitated for many years, 
and many persons little expected the present success. Some thought 
there would be a neceRsity of bringing the city supply of water from 
the River Derwent above New Norfolk, more than 22 miles distant. 
From that source the water could :~ever have been so pure, and the 
expense would have been very much greater. 

For the boon we now enjoy, any price almost must be coneidered 
trifling, when compared with the disadvanta~es and expense entailed 
upon the community by an impure and imperfect supply. Let it be 
remembered that the most helpless class in former times were not sup
plied at all, except by rain-water caught from their shingled roofs,or 
corporation water carted to them at so heavy a cost, that the economy 
required in it8 use was most inimical to comfort, cleanliness, and 
health. From amongst many instances, I select one, as a good illus
tration of the immense saving, the plentiful and pure new enpply, 
makes in a household of a laborer. The cottage I have in view is 
not many yards distant from one of the old fountains (so called), 
but at a higher elevation, and with a difficult approach from a 
steep unmade street. Washing being taken in, two cart loads of 
water per week, costing 2s., had to be paid for, in addition to the 
rain water obtained from the roof. That is .£5 4s. was spent per annum 
on water, and the same house has now au unlimited amount at com
mand, without any storage or care being required, at a sum per 
annum only 8d., more than a week's supply formerly cost! The in
dustrious wife told me, that she no longet· used the rain-water for wash-
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ing, for though softer than the mountain water, it was not so clear, 
and did not make the clothes so good a color. Hundreils of similar 
cases could be cited, differing only from this in degree. Again let it 
be considered how prejudicial to the quality of the water was its stor
age in casks. It is well known that water imbibes largely the 
poisonous gases floating in the atmosphere, whil'h !trise from combustion 
~tnd animal and vegetable decomposition. If rain water, there 
to must be added the dust on the roof, and the vegetable 
contamination from the wooden shingles, so often in a decaying and 
growing condition. In many yards, the latrine-cesspool and the 
water cask were near neighbors, and the noisome steaming products of 
the former would be rapidly absorbed by the latter. I could show 
numerous enmples of this. I noted a glaring instance only a few 
days ago. The contents of a rude closet on a slope of ground was over
flowing, and the soil billow it for a large ~pace saturated with it. In 
the midst of this stood two uncovered casks, of course, c barged con
stantly with the worst portions of this deleterious air surrounding 
them. Some of the ablest writers on the terrible cholet·a epidemics, 
which have so often scourged some of the densest and filthiest of the 
towns bf Great Britain, where such sanitaq neglect was formerly 
common, attribute the principal share of its destructive effects to 
this very source. Moreover the dust floating in the atmosphere was 
constantly whirled in windy weather into the water-casks. It is well
known that a large share of the dust in this city is drieJ animal or
dure. I never found it possilale ~o keep my water-casks in a decent 
state of cleanliness unless thoroughly cleansed out twice a-week. But 
the quantity of water wasted in this operation, was a serious con
sideration, when from the heat and. drought of the season it was 
most necessary, and the water supply meat uncertain. But how few 
people ever thought of cleansing their water-casks ? I have:beeu in 
the habit, in my professional visits to the sick, of enquiring into and 
personally inspecting the water-casks. It was a rare exception to 
find them in a proper state even· in first-class houses. I have 
known families which had dwelt for years in the same house, 
and never had the water-cask cleaned. Nay, the casks in many were so 
cumbersome and unwieldly and so placed, that it could not be done 
·without great labor and expense. Often have I found the in~ide of 
casks lined with vegetable growth nearly an inch thick, and a dis
gusting puddle many inche~ deep at the bottom. Of course animal
cube abound in such. I have placed samples on the table in which 
living cre1-tures swarm, and of a size that does not require a micros

cope to discern, The worst specimen was from a rain-water cask. 
Common sense, without medical teaching, should convince any person 
that such stuff cannot be habitually consumed without peril to 
health. Diarrhrea, dysentery, &c., in children are common and fatal 
diseases,often resulting from this cause, and particularly in the summer 
months, when water is scarce and <J,Uickly heated and polluted by hot 
winds. On an average of six years, more than eight per cent. of all 
the deaths in Hobart City were from these diseases. From thi:s 
sou·rce of disease there will be little cause of dread in future, and I shall 
confidently look for a considerable diminution of such deaths in my 
mortality tables. Families may thus save in doctors' fees, and, 
druggists and undertakers' bills, the price of many years' water supply. 
When the water-·;;01ks are steadily in operation, casks for storing will 
be as superfluous a~ they are injurious. 

Besides the family domestic advantages consequent on the constant 
supply of good wat~>r, there are others of a general nature, both sani
tary and economical, which I shall briefly allude to. There are now16 
neat castirondrinkingfountains in the principal thoroughfares of the city, 
bywhich wayfarers can slake their thirst without being , compelled to 
visit the -public-house. A pool at the fovt of the column gives thirsty 
dogs, &c., an opportunity to drink. More of these fountains will be 
provided hereafter. 
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Bateman and Moore's patent fire-cocks,. to the number of 216, are 
laid at moaerate distances from each other through all the streets of 
the city, and a sign-plate on the nearest wall ir.dicates their dis
tan c.' and position. Hydrants. or stand pipes, with hose, are in 
readinass to attach to the fire-cocks a~ any moment under the manage
ment of the fire-corps of the insurance companies. "The effective pres
sure in the chief business part of the city will cause a jet from a 1f 
inch discharge pipe to rise to a height of about 80 feet, whilst two 
jets from one fire-plug will reach a height of about 65 feet." Fires may 
thus be promptly extinguished; the efforts of the incendiary frustrated, 
and the loss from accidents much reduced. In New York, after the great 
Croton Water Works were completea, the premiums on fire policies were 
so much reduced that the saving in that way alone nearly met the · 
interest of the enormous outlay that was required for the construction, 
&c., of the water works. We may expect a similar saving in this city. 
Another most valuable benefit can be reaped from the fire-plugs, with 
the apparatus of hydrants and hose and constant supply of water in 
abundance. Artificial showers m~y be made in every street succes
sively during dry weather daily, thereby cooling and purifying 
the air, and C:l.usingcurrents in it in calm weather, laying 
the dust, and flushing the surface drains. In my Monthl,Y 
Health Reports I have freq·~ently haJ to dwell upon the sam
tary effects of moderate showers and now we have the means of 
imitating them at pleasure. In one of the druggists shops, there is a 
small uncovered fountain constantly throwing up a shower, to 
the an·eat advantage of the ventilation of the shop. Showers either 
natural or artificial,absorb all noxious gases in the atmosphere, and cool 
move, and refresh, the air. Such beautiful additions to our shors are 
alike USE'ful and ornamental, and I hope will become fashionable. 
The lungs of those who for long hot days serve in the city shops, 
would be greatly benefitted by such a custom. Ornamental public 
fountains ou such a scale as are seen in continental cities would alike 
add to the beauty ani! comfort of our streets and public places of resort. 
English taste has received an impetus of late in that direction and I 
hope we shall imitate so good an example. 

P11blic-baths are agreat desideratum in Hobarton. It would be super
fluous to dwell on the great sanitary advantage of frequent ablu
tion of the whole body. Much as this is generally neglected. I believe 
it arises more from the want of c0nvenience than from either ignorance or 
apathy. If the 28 miles of sewer pipes in the skin of a humctn being 
:tre choked by dirt, other organs have to be over-worked to remove 
the effete matters of the Lody, and this cannot long continue with
out serious derangements to health. At present, I am ashamed to state, 
the only establishment where bath accommodation, on a sufficient scale 
is provided for cleanliness and health, is the public goal. In out· 
Asylum for destitute children, 170 · girls have one incommodious 
bath, but the 190 boys and tha 130 infants, aged 3 to 6, no bath 
provision at all. Our public Hospitals and Invalid Asylums, are 
equally defective. So that poverty and infirmity are less cared for than 
crime. At the great military Orphan School at Chelsea,-where the 
children were I may say supplied with new and vigorous constitutions 
through the skill of their medical oflicer,-ample provision was made 
for a daily plunge bath for every child. Such indeed is the practice 
now in every well-managed institute of the kind. Had Hobart City 
a central bath establishment for hot and cold plunge baths,shower and 
steam baths, and swimming baths, for both sexes, I believe it would 
command extensive patronage. To this a clothes-washing building, 
with drymg-closets, might be advantageously attached. Work 
might thus be provided for many destitute but industrious women, 
who under existing arrangements are burdens on public ch!J-rity. 
With our admirable marine position we ought to have salt-water baths, 
on a large scale also. An :>ld vessel could easily be fitted up for 
the purpose and moored in the clear stream below the shipwrights' yards 
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in the Queen's Domain. In my youthful days such a bath existed in the 
Mersey, and was a capital swimming school for the youth of the great. 
commercial town of Liverpool. I can only allude to the motive power 
which may be obtained from the service pipes, and applied to in. 
dustrial purposes, in working cranes, printing pres,;es, coffee-mills, 
packing presses, fanners, bellows, &c; but this view of the subject does. 
not fall within the province of the sanitarian, and I shall leave it to be
developed by some other associate of the Section, better acquainted 
than I am with machinery. 

A. very interesting point to be elicited, is the amount of deteriora
tion the spring water undergoes in its transit from the mountain to 
our delivery taps. I have been engaged in a series of experiments 
to ascertain this, for though to the eye and the palate no alteration 
is discernible, the keenE'r research of ehemical analysis is necessary tO> 
discover often serious existing pollution. I may instance that by lead. 
During the old supply I was not aware that any citizens of Hobarton 
bad ever suffered from lead poisoning through the water. Plumbers, 
painters and other workers in lead, I have known to be affected. The 
purer quality of the new supply of water it was thought might exert 
a greater in:ftuence on lead, I am engaged in testing it, but my ex
periment is yet incomplete. On the table you see a bottle of water with 
a strip of lead in it. Though the metal when first immersed in the 
water fresh from the tap, was as bright as possible, it ib now dimmed 
from an hydrated oxide of lead formed all over it. This arises, either 
from the atmospheric air in the water, the oxygen of which-combines 
with the lead, while, the nitrogen is envolved as a gas, adhereing in 
small brilliant bubbles, like rows of diamonds ; or, the lead itself is, 
not quite pure. Lead mixed with any other metal, excites a galvanic
action, and, would decompose the water itself, seizing upon its oxygen 
and liberating the hydrogen. Had carbonic acid existed in the water,. 
the lead wonld be still bright, the oxide of lead being insoluble in water 
alone and therefore not affecting it injuriously, but carbonate of lead! 
formed by the union of carbonic acid with the hydrated oxide oflead, 
woulcl dissolve as rapidly as formed, and so keep the lead bright. 
After a sufficient time has elapsed, I shall remove the lead, and ascer
tain if any is dissolved in the water, by passing a stream of sul
phuretted hydrogen gas through it, and by ;,ther tests. I Jo not expect 
to find the water act upon the lead so as to vitiate our water supply,but. 
I :deem it very desirable to abolish lead pipes and cistems and use 
instead gal vanised iron. 

From my experiment& so far, I can• only find that the water I am now 
receiving, contains a larger quantity of iron than Professor Smith's 
analysis shows that of the St>rings to contain. Of course this is an innocu-. 
ous audition, and its source easily ascertained. My service pipe is con
nected with the old iron pipes, which are greatly rusted. The new 
pipes from being always full and better prepared will not be so liable· 
to this admixture. 

When the old works were in operation, only 2,401 honies in Hobart 
City had water laid on, now 4,200, have it ; and it La& also been laid· 
on to Sandy Bay suburbs within a few days, and soon will be to Ne"V' 
Town. 

I conclude this division of mypaper with a quotation from a pamphlet 
on the subject. " When the benefits conferred by the new supply be
come duly appreciated, the question, will not be what did this work 
cost; but who were the citizens who were instrumental in securing
the blessing of an abundant supply of the purest water?" 

In my next paper I shall treat of the other great division of Hydraulic· 
engineering-Sewerage . 

....:;;;t.~c,-
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METEOROLOGY FOR APRIL. 

, PRIVATE OBSERVATORY, MURRAY-STREET. 

~ ,.. § . ~ . § 7 a.m. observations of the 19th and 20th. The smallest 
~ ;'>a: ~ • § 1l ~ . "" movement was a rise of +005 on the 12th. On eleven s . g>, • ,t·~ ~ ~ .... a ~ other days, besides the 20th, movements of more than 
~ g:, ~ .; ~ j :§ El 5 1; 0 · ~ ~ one-fifth of an inch in the Mercurial column are re
:!l.'3 5 -~ >. f:! a~ <l " ~ "' a <=i gistered. The barometer was much steadier i;May, 1862. 
-;a tl 'g" :; " .E "' ~ g 1'1 ., ·a Numerous calms with gentle balmy breezes was the 
~ ~ :.0 S' .... .S ~ "' a 8 ';;l ~ prevalent character of rerial movement, during the 
.a J."' ~ ~ .s ~ i ;'> 8 "';; "0 month. The total wind-jm·ce, 23·92lbs., is- 27·74lbs. 
~ ~ th S iil;;: ~ .-< E-< below the four years' average for May. It is also 

..;:! "" " 8 )1 .-< " -11"97lbs. less than May 1862 had. Out of the 9;{ 
"" A I>< ~ wind observations, 67 were from north, north-east, and -- --- --o- -o- -

0
- --o--- ------ no~h-west, with 15·34lbs. of the whole force. No wind 

In. In. durmg the month exceeded 2·60 lbs. pressure to the 
1841 29.924 49.41 75.5 35.0 15.1 . 78 6 - 0. 53 square foot ; and of these, only four were recorded. The 
1842 29.664 50.45 67.0 34.2 11.1 . 76 5 - 2.09 wind most propitious to health, south-east, attained the 
1843 29.994 51.26 72.4 37.0 13.2 .81 5~ - 0.10 mean in frequency, with a slight excess of the average 
1844 29.880 50.15 69.0 36.2 10.6 .82 4 - 2.24 in force Calm$ were registered 51 times which is 
1845 29.817 48.43 66.5 34.3 15.0 .84 4 · - 0. 72 + 20 mdre than the four years' mean for May. 
1846 29.684 48.19 63.0 38.7 12.9 .79 5 - 0.65 The temperature mean, deduced from the three daily 
1847 29.835 47.64 65.0 33.4 14.4 ·83 5~ - 1.49 observations at 7 a.m., 1 p.m., and sunset, is 52·35 
1848 29.839 49.05 67.0 34.2 13.9 .83 6 - 4.38 degrees, being + 1'84 degrees above the 20 years' 
1849 29.855 47.58 67.7 30.6 14.4 .85 6~ - 3.59 mean, and + 2·34 higher than in May 1862. The 
1850 29.834 50.68 70.0 36.3 13.9 .78 6_ - 0.57 mean by the self-registering maxima and minima 
1851 29.751 49.11 68.3 38.0 12.2 .82 5 - 0.74 thermometers, approximated more closely to the 
1852 30.008 48.63 64.7 34.0 13.2 . 88 6 ~ 1.46 foregoing than is usual, being 52 ·92 degrees. 
1853 29.728 48.99 61.1134.6 13.4 .80 6} - 1.28 The greatest heat indicated was 69 degrees on the Ilth, 
1854 29.834 49.18 66.0136.3 11.0 .80 6 - 1.22 a very unusual phenomenon with such high atmos· 
1855 29.474 51.00 67.0

1

35.0 13.21 .79 6.00 - 3.31 pheric pressure as then existed, 30·264, and the baro-
1856 29.926 51.96 69.0 35.0 19.51 .84 7.00 - 2.42 meter rising with wind marked in the south-east 
1857 30.082 50.24 69.0

1

33.0 22.40 . 72 4. 60 5. 67 0.19 quarter, though calm. The effect is observable in the 
1858 29.997 53.00 77.0 35.0 18.58 .79 5.09 7.00 4.14 death records. The coldest temperature noted was 
1859 29.719 51. 7~ 71.0137.0 15.54 . 75 5.22 6.19 1.47 36 degrees, on the 18th, a moderate south-east breeze 
1860 29.821 53.03 73.0

1 
35.0 15.74 . 73 6.00 7.~ 1. 70 having prevailed during the night. The extreme range 

1861 29.917 52.78 7l.OI40.0118.38 .83 .5.41 6.39 3.31 of temperature during the month, 33 degrees, has been 
1862 29.975 50.01 67.0, 34.0 18.74 .81 5.43 6.22 2.55 exceeded six times in the previous eight years' Mays. 
1863 29.897 52.35 69.0 36.0 . 15.45 .84 6.44 7.02 2.401862 range was the same as the present month, but the 

The means in all cases are taken from the sums of each extrell!e~ were two degrees below, in both the maxima 
1 d t f th · d · · and mmrma thermometers. 

~o umn, an no rom e maxrmum an mmunum. The daily 1·ange of temperature had a mean of 15·45 
ANALYSIS OF THE OBSERVATORY RECORDS ~egrees, which though + '15 _above the 20 years' mean, 

FOR MAY 1M3 IN CONJUNCTION WITH rs below that of any May smce 1855. The greatest 
THOSE OF BIRTHS DEATHS &c., range ~n any day was 24 degree~ o~ the 4th. E--:ery 

' . ' year, smce 1854, has exceeded this, m the proportiOns 
By E. SWARBREOK HALL. from 25 to 35. May 1862, had a mean daily range of 

On the whole, atmospheric pressure has been high and temperature + 3 ·29 degrees higher than the present 
variable, and ininrical to health, and the effects are month. 
perceptible on the mortuary reCords, though from the The sun-thermometer had a mean of 79"82 degrees, 
morefavorableconditionofotheratmosphericphenomena with extremes of 97, on the 11th, and 57 on the 26th. 
the oota.l deaths were below the average for May of the With so much cloudy and rainy weather, it is not sur 
previous six years. The mean of the barometer, 29"897, prising that the solar intensity should be low. It is 
is + ·069 higher than the 20 years' standard mean for below the previous seven years' mean, though nearly 
May. The maximum recorded, 30"374, was on the 18th; half a degree warmer th:m m May 1862. 
the mininrum, 29·241, was on the 24th; so that the The terrestrial-radiation thermometer, had a mean 
month's range, 1"132 inches, took place within seven of 41·61 degrees, which is above that of auy ~ay in the 
days, in which period the greatest proportionate mor- previous seven years. It is + 3 ·91 degrees higher than 
tality of the month occurred. Neither of the two the mean of May last year. In the night of the 23rd 
previous years had so high a mean, so great a range, or freezing point, 32, was noted. But six out of the seven 
such wide extremes. The greatest movement of the previous Mays had lower minima. 1861 had higher by 
barometer was a fall of - '627 of an inch, between the + 2~ degrees. 
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1'he rain-fall, 2·40 inches, was + ·55 of an inch aboveJ1859, to 50 in 18~1. The excess of deaths above the mean 
tho 20 years' mean for May. This is now the sixth in April, is therefore more than counterbalanced, by th& 
month in succession, in which the 20 y.ears' mean rain.lfewer number in the present month. Only 4, out of 35 
fall has been exceeded. The number of days on which I deaths, were under one year of age, and twoof these were 
rain fell, was 14, which is slightly below the average oftunder 18 days old. Between 1 and 5, however, there 
the previous eight years, so that a larger quantity fell were 6 deaths, making a total of 10 under 5 years old. 8 
on a smaller number of days. In the first 13 days of the were above60years of age, the oldest being74. The deaths 
month there were only 4 wet days, and the quantity of, between 25aud 45 years of age, 11, bear an unusually 
rain precipitated was not sufficient to make the channels'large proportion of the total of all ages, but 2 were acci
run. On the 14th, 20th, 25th, and 26th, the falls were II dental from drowning. The dividing age- above and 
heavy and cleansed the drains thoroughly. It is below which, the deaths were alike in number-is 33. 
noteworthy that snow never appeared on MountiZymotic diseases . had only' 6 out of the 35 deaths, 
Wellington during the month, a striking contrast to though that is double the nu.nber of May, 1862. Ia
what ·took place in May 1862. So mild and moist a quests, 7, were the· same as in May, 1862. The deaths 
month was unusually favorable to vegetation. In thirty in Hospital, only 5, were never so few in any ·month. 
years' experience, such a show of choice spring flowers in for many year.s past. Moreover, 2 of the number did 
the gardens, was never before seen in the month of May. I not belong to the Hobarton Registration District, but 
The festivities on the celebration of the Prince of Wales' came from country districts, hopelessly diseased. In 
marriage, on the 20th of the month, were much enhanced May, last year, 11 patients died in the Hospital. 
by the abundance of appropriate floral designs, in which Diseases of long standing, contributed the majority of 
red and white roses predominated. !deaths this month, 5 were from consumption, 4 from 

Hurnidity mean, 84, is + 5 above that of the· 20 years. diseases of the heart, 3 from diseases of the brain, 3 
Elastw fo1·ce of vapm· had a mean of 331, which is ldiseases of the liver, &c. Apoplexy, epilepsy, and con. 

+ 22 above the· May mean of the 20 years. vulsions caused 5 deaths. Most of the foregoing deaths 
Spontaneous Evaporation amounted to 1·42 inches, ,can be ascribed to the variations of atmospheric pres· 

being less than any of the three previous Mays, and of sure. From acute inflammatory diseases only 2 deaths 
course less than rain-falls, a rather unfrequent phe-lwere recorded. In the first week of the month 8 
nomena. deaths took place, and in the second week a like num-

Cloud merun, 6 ·44, was + ·7 4 above the 20 years' mean, ber ; in the third week, 10 ; in the fourth week, 5 ; and 
and therefore the reverse of what happened in the pre- in the last three days, 4. On eight days of the month 
vious month of April. !not a single death occurred. The greatest number of 

Ozone mean, 7 ·02, exceeded that of any of the previous deaths on any 2 consecutive days, was 5, on the lOth and. 
six years' Mays. !11th, and on the 19th and 20th. The most fatal period 

Elect1·icity exhibited an anomalous condition, there of the month was the four days, 17th to 20th inclusive, 
being only five indications of positive, with a m=iroum when 8 deaths were recorded. During these days the 
tension of 3·5; and 35 records of negative with a maxi- maximum pressure of the atmosphere, anclthe greatest 
mum tension of only 2 ·5. On seven days of the month range of the barometer were registered. Of the 12 
not a trace of electricity was given by the electrometers, wind-records, all but one were from northerly points of 
at either the 1 p.m. or sunset observations. May 1862 the compass, and one half were noted "calms." Tern
had a very different exhibition of electricity, there being perature was low, but the ranges, on 3 out of the 4 days, 
16 records of positive with maximum tension of 4·5, and were above the month's mean, Ozone was below the mean 
SO records of negative, with maximum tension of 4. ·of the month at this time, but the smallest amount 
Lightning was observed on the evening of the 15th. lwus registered on the last three days of the month. 

The rnortuary table records 35 deaths being-4 and one- . Btrtks registered were 61, being llless than in May, 
sixth less than the average of the previous six years. 1862; but 2 more than 1861 had. 
The deaths in those six years' Mays, ranged from 29 in I :FRANCIS ABBOTT. 

~ 
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ROYAL SOCIETY. 
JUNE, 1863. 

The monthly evening meeting of the Society was ·held on Tuesday, 
the 9th inst. E. S. Hall, Esq., in the Chair. 

The SECRETARY (Dr. Agnew) observed that before the usu!ll busi
ness of the meeting commenced, it was his duty to report, for the infor
mation of the Fellows, that on the receipt of the intelligence of the 
marriage of His Royal Highness the Prince of Wales, the Council of 
the Society had deemed it fitting to frame an address to Her Majesty. 
This had accordingly been done, and the Address, after being 2;gned 
by' the Council individually, was signed also by His Excellency as 
President of the Society, and by him transmitted to the Secretary of 
State. It was as follows :-

To THE QuEEN'S MoST EXCELLENT MAJESTY. 
May it please Your Majesty,-

On the auspicious event of the marriage of His Royal Highness the Prince 
of Wales, with the Princess Alexandra of Denmark, we, the President and 
Fellows of the Royal Society of 'l'asmania, desire to approach Your Majesty, 
not only as our beloved Sovereign, but as the Patron of our Society, with our 
most fervent and heartfelt congratulations. 

We earnestly pray that the marriage of His Royal Highness may in itself 
be crowned with abundant blessings, and that for very many years to come, it 
may be to Your Majesty an unfailing and increasing source of comfort and 
happiness. ~ • 

We have the honor o subscribing ourselves on behalf of the Fellows of 
the Society, Your ."esty's most humble, and most loyal subjects. 

[Signed as above stated.] 
Royal Society of Tasmania, 

22nd May, 1863. 
On the usual recommPndation of the Council Mr. C. Diehl, of New 

Zealand, was elected a Fellow of the Society. 
The following Returns were laid on the table :-

(L) Visitors to Gardens during May, 1,153. 
(2.) Plants flowering during- May, species and varieties, 252. 
(3.) Plants received from Messrs. Backhouse & Sons, nurserymen, 

York, alive, 77; dead, 25. 
(4.) Vegetable seeds from Mr. Huybers, (sent from Italy by Mr. 

Wilkins), varieties, 9. 
(5.) Plants supplied for decoration of .grounds of Qu.:Jen's Orphan 

Asylum, 244. 
(6.) Plants supplied for decoration of grounds of Launceston 

General Hospital, 160. 
(7.) Plants supplied to Sir F. Smith for Sir G. Gl'ey, New Zealand, 

12. 
(8.) Books and periodicals received since last meeting. 

METEOROLOGICAL RETURNS. 
(1.) Hobart Town, from F. Abbott, Esq. 

a. Table for May. 
b. Summary an,d analysis of ditto, by E. S. 1Iall. Esq. 

(2,) Port Arthur, from J. Boyd, Esq. 
a. Table for April. 
b. Summary of ditto. 
c. Reading of Government schooner's barometer for March and 

April. 
In reference to the return of "Plants received from · home,'' the 

Superintendent of the Gardens informed the mreting that several 
valuable varieties of pears, apples, and plums, quite new to the colony 
had been received. Also as ornamental trees, the copper colored Beech 
(Fagus Cuprea), and the Scarlet Horse Chesnut (.iEsculus Carnea), had 
for the first time been introduced into the colony. 

The presentations consisted of,-
lst. A 'fopographical Map ofthe Crimea (about 14ft. by 8ft.) Chro-
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molithograph, in tea lnrge sheets. 'L'his was tho official mnp 
for the nllicrl army rluring the war with Russia in 1854-5. 

2nd. 'ropogra.pbicnJ Map of Turkey and Grecco (also about 14ft. 
hy 8ft.,) ]Weparcd by tbe anastatic process from the Austrian 
StalfMap. The whole reproduction, and printing of 200 copies, 
was accomplished in ten days. Both presented through Dr. 
ffiilligan by Mr. W. P. Jervis, Assistant-General of the Royal 
Italian Commission. 

3t·d. Sixteen prepared bird skins from Africa, America, India, and 
Australia, from J. Gould, Esq., F.R.S., through Dt•. Milligan. 

4th. Prom the C0untess Clemence de Corneillan,through Dr. Milligan, 
Cocoons of the Bombyx Cynthia fed on the Ailanthus in the open 
air (in Prance.) Accompanying the Cocoons were several cat·eftilly 
prepared specimens, shewing that the silk could be reeled oft' in its 
original fibre by a process patented by the exhibitor. Previous to 
the discovery of thi,l process, it was thought that the silk of this 
hardy and easily reared worm could only be formed into thread by a 
process of carding and spinning. (Although the Cocoons are labelled 
by the exhibitor as those of the Bombyx Cyuthia, it is questioned if 
the cbrrect name of the worm is not Attacus Cyuthia.) (See Papers 
and Proceedings of the Society for Feb., 1863., p. 1.) 

Mt·. W. JoHNSTON having observed that he had ,Peen informed by 
~'3ir aemy Yvung that it was in contemplation to form a collection of 
Geological specimens, arrange(! scientifically,so as to furnish a practical 
means for the study of Geology, bogg<'d to know if anything had yet 
been done towards accomplishing so important an object. If some 
measure such as the formation of a Geological Museum was not 
adopted, it was impossible to e:~.pect the youth of the colony, from any 
descriptions in books, to become really acquainted with, or interested 
in tho various Geological forms and formations. It was essential that 
they should be examined ae they occur in nature, in order to obtain any 
practical knowledge of tbom. 

'I'he SECRETARY replied he was well aware of the value of such a 
classified collection as a school for Geology, but it was impossible that 
anything of the kind could be attempted in the old room, in which 
the collection was heaped up. In the present building, however, under 
the invaluable supervision of the able and energetic Government 
Geologist, Mr. Gould, he had no doubt, the Geological Division of the 
Museum, would £oon be bronght into a satisfactory condition. 

Mr. GouLD remarked he would with much pleasure, undertake the 
arrangement and clas~ification of the geological specimens. Hitherto, 
in our old museum, they had been of no real use or practical value 
to the studPnt of Geology, but when properly arranged they would at 
once become valuable as an educational series. He would not, how
ever, be con '.ent with the objects we already possessed, and as specimens 
whi<'h could he very cheaply purchased in England would be of ~;reat 
value to our Museum, he woul,J press upon the Council the importance 
of setting aside some portion oftheir funds, for the purpose of, obtain
ing them. He would gladly make out a list of such as we were most 
in need of, and woulQ engage to procure them. In many of the home 
papers Geological collections-Educational Series as they were called
were advertised for sale. He had no opinion of these. They generally 
contained some good specimens, but these were invariably mixed up 
with great numbers of others which were utterly valueless in a scientific 
or educational point of view. He would also mention that he was pi"Ornised 
by Sir Roderick Murchison a duplicate of the valuable collection of fossils 
from the British Geological Survey.These he would be happy to present to 
the Museum, and on the whole he was certain, when the specimens re
ferred to were all fairly brought together, many who would take tbe 
trouble really to examine them, would not fail to be struck by their in
trinsic beauty,and would acquire a taste fer a science which was both de-
lightful and practically useful. · 

Mr. MARWEDEL observed that he also would gladly assist in making ----
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our geological collection as complete as possible,and if Mr. Gould would 
give him a list of such other specimens as might be required, he would 
at once write to Dr. Witte of the Royal Museum of Hanover, who had 
already been a. liberal contributor to us, and he would guarantee that 
in a very few months a handsome donation of minerals, &c., from the 
prolific regions of the Hartz Mountains, and elsewhere, would be for
warded to our Museum. 

Mr. GOULD promised to provide such a list,and added he felt so certain 
that any money laid out at home in the purchase of such specimens as 
he might write for, would be really in the end reproductive to the colony, 
that he would make a formal motion on the point, He would, there
fore, beg to propose " That the Council be requested to consider if the 
sum of £50 can be devoted to the enrichment of the Geological division 
of the Museum." 

The motion was seconded by Mr, ABBOTT, and carried unanimously, 
Mr. ABBOTT then proceeded to read a paper embOdying the results of 

observations conducted by himself and others for a series of years on 
the remarkable star 71 Argus. 

On the conclusion of the paper, conversation ensued on some of -
the interesting points touched upon, particularly as to the apparently 
varying size and brilliancy of some stars; the appearance and disap
pearance of others; the changes obserable in the configuration of 
Nebulm, &c., &c. 

On the motion of Mr. GouLD, seconded by Mr. MARWEDJCL, the 
thanks of the Fellows having been accorded to the donors of the various 
presentations, and to the author of the paper just read, the meeting 
ae:pw:ated at 10 o'clock. 

/ 

• 
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OBSERVED MAGNITUDES, WITII NOTES ON THE VARUBLE STAlit 71 ARGUS, 
H. 3295, LAc. 968, R.A. 10h. 39m. 45s., N.P.D. 148 ° 57' 56", 
EPOCH 1863. READJUlj;E 9TH, BY FRANCIS ABBOTT, F.R.A.S. 

Year. I Month. IObserverl ~ 
~ 

Remarks. 

1677 
1751 
lfHl-15 
1822 
182'7 
1828 
1829-38 
1832-38 
1834-37 
1838 
1842 
1843 
1843 
185(} 
1856 
1858 
1858 
1858 
1858 
1859 
1859 
1860 
1861 
1861 
1861 
1861 
1861 

1861 

1861 
1861 
1861 

1862 
1862 

1862 

1862 
1862 
1862 

1863 
1863 

1863 

Halley. 4. 
Lacaille. 2. 
Burchell. 4: 

11Fallbws. 2. 
Burchen. 1. jEqtial to" Crucis. 

Ditto. 2.1 
Jo4J:!Bon. 2. 

- Taylor. 2. 
- Herschel 1.2 

Jan. 2. Ditto. 1. Equal to" Crucis. i 

Mar. 19 Maclean. I. Inferior to 'a Crucie. 
April. Ditto. '1. Nearly ' equal to Sirius. 

April1.1. Mackay. L Fully as bright as Canbpus. 
Gillis. 1. Eqhal Conopus. 

Abbott. I. Equal " Centauri. 
Feb. 10. · Ditto. · 2. Equal• ~ Orucis. 
April 2. · Di~to. 2. 'Y Cruais. . 
May 28: Ditto. 2.1 'Y Crucis; -brighter •of •lihe two 
Oct. 8. Ditto. 2.4 'Y Crud> much supel'ioc. · 

Mar. 27. Ditto. 2.5 Mueh inferior to v Argus. 
July 6. Ditto. 3. Equal "' Argus. 
Nov. 2. Ditto. 3.1 Inferior to li Crucis. 

Mar. 21. Ditto. 3.5 Very inferior to li Cruci~. 
AprilS. Ditto. 4. Equal to li Crucis. 

April 13. Ditto. 4.1 Inferior to (Crucis. 
June 19. Ditto. 5. Eqml 868 71 Argus. 
June 30. Ditto. 5. 868 71 Argus, seen in twilight before 

July and Ditto. August. 
Sept. 24. Ditto. 
Oct 12. Ditto. 

Dec. 21. D!tto. 

Jan17,18 Ditto. 
Feb. 12. Ditto. 

June 14. Ditto, 

July 2. Ditto. 
Au~.Sep. Ditto. 
Nov. 14. Ditto. 

Mar. 30 I Ditto. 
April 23. Ditto. 

May 23.1 Ditto. 

71 Argu~. 

4. jNo difference between cp and77Argus. 

4. Equalll. Centauri 
4. Eoual 71. Centa.uri. 
4. Equal to either 71. Ct>ntauri or 943 P. 

Argo-Navis. 
4. Equalll. Centauri or 943 P. Argo-Navis. 
4, No difference from the two former 

either by twilight, moonlight, or 
starlight. 

4.5 Not so large as 943 P. and not so small 
as q; close stars. 

5. Equal to e Crucis. · 
5. Equal to e Crucis. . 
5. For the last five months 71 Argus has 

not exceeded the 5th Mag., below 
the pole, or by moonlight, it is 
scarcely visible as a star to the 
nakedeyA. 

6. I Equal ~ and 977 Lac. 
6. Fine cleat· night. star in the zenith, by 

the naked eye scarcely recognised 
as a star, with 'llow power it was 
equal to 951, 954, and 977 Lac. 

6. lA .drawing made of the object, 71 Argus 
quite distinct within the dark space, 
which is open ~;tt both ends. 
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The anomaly connected with this remarkable star as to any fixed 
pe~iod of increase or diminution, still remains inexplicable. Whether 
it will eventually disappear altogether or not, is a problem yet to be 
solved; or whether its apparent variability is produced·by changes 
in its own nature, or caused by other surrounding objects, is still open 
to discussion. 

Since my former notice of this star, April 13th, 1861, there has been 
a considerable diminution both in its size and light; but at no regular 
intervals, as will appear by the tabulated record accompanying this 
paper. There are Clrcnlilstauces, however, cc.nnected with the register
ing of 11 Argus, from time to time, together with the nebulous matter 
surrounding it which will go far to show, that not only the star is vari
able, but that all the obejct~ encircling it are subject to change. 

In comparing 11 Argus, with other star~, it was found necessary to 
use more than one star of comparison, and also t<> consider the nature 
of the light at the time of comparison. Much depends upon whether 
the observation is made in twilight, moonlight, or starlight. 11 Argus, by 
twilight is more difficult to find by the naked eye than nny of the com
parison stars, but when once it is liJbted up by the surrounding 
nebula, the ·eye C!ltches it much sooner than other stars of the same 
magnitude. · 

Why it is necessary to use more than one comparison star in each 
observation, is in case the star of comparion itself might be variable, as 
the following extracts from my register will illustrate. 

September 24th, 1861.-Eve brilliant, 14 stars, some close, double, 
well separated. By moonlight or twilight, when the n<:Jbnlosity aur
rounding 11 Argus, is destroyed, the star is identical both in size and 
light with 11. Centauri. 

January 17th and 18th, 1862.-With the moon at full, and at the 
sa\ne altitude, as 11 Argus, the star was still equal (to the naked eye), 
943 Lc. and 11. Centauri, but with a low magnifying power, 11 Argus, was 
quite ruddy, as were all the. stal'8 'in the vicinity. 

· July 2nd, 1862.-Tiie star matkea 94:3 ' P. Lac, in Argonavis, is no 
longer a star tlf the 4tli mal?. In comparing~ Argu's, with ' that star, 
together with q. Lac. 11, Argus, tl. Argus and" 926 t.' all stars classed 
of the 5th mag, no difference could be seen. 

That the duration of t~is star's apparition is variable to a great 
exeent is certain ; and by comparing tlie present description with the 
monograph of Sir John Herschel, taken at the Cape of Good Hope, it 
will, I think, appear conclusive that the apparition of the surrounding 
nebula is alsGJ variable. 

Messier,-recommended careful observations to be made on such 
objects, with a view to ascertain whether or no any indications of change 
in form or structure are exhibited, that such changes have taken place is 
already on record. The remarkable nebula surrounding 6 in the con
stell'ltion of Orion, which Huyghens disc0vered in 1656, and noted 
in his Systema Sat.urnium; from comparisons ofwhioh Sit• William 
Herschel, by his own observations from 1783 to 1811, concluded it bad 
undergone sensible change. Bouilland and Le Gentel maintained the 
same opinian in reference to the nebula in Andromeda; and of later 
date, l:lond, N. Pogson, M. Struve, M. D. Arrest, and other~, have 
observed such changes. 

Sir Jobn Herschel, when at the Cape, carefully exaw:tined 11 Argus, 
with au 18-inch reflector-"No part of this nebula, says Sir John,shows • 
any sign of resolution into stars. It is not easy, he adds, for language 
to convey a full impression of the beauty and sublimity of the spec
tacle which the nebula offers as it enters the field of the telescope. 
It will appear, he also writes, that every succeeding state ofnehula mat
,ter is the result of the action of gravitation, and by such steps the suc
cessive condensation of it is brought to a planetary or stellar condition 
-several instances are on record which connects the planetary to the 
stellar appearance. In those instanc8s wherein the collection of neb"
lous matter was very extensive, subordinate centers of attraction could 
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not fail to be established, around which the adjacent particles would ar· 
range themselves, and thus the whole mass would, in process of time, 
be transformed into a determinate number of descrete bodies, which 
would ultimately assume the condition of a cluster of stars." 

That this condition is partly carried out in the object of 'II Arg-us, 
will be manifest, by comparing the Cape description with the pre
sent one. A great ·difference may be caused by the optical means 
employed, as far as resolvability goes, but if an increased number 
of brilliant isolated stars, with a change in position of 'II Argus, or the 
nebula surrounding it, is the effect produced with a five foot achromatic, 
and they were not exhibited to the same effect in an 18 inch reflector, 
it only strengthens the evidence in favor of some change having taken 
place in the object. 

The open space as given in the Cape monograph and also in the last 
cdttion of the Outlines, is somewhat in the form of a dumb-bell com
pressed in the centre and surrounded with nebuloo ; in the most dense 
vart of which is situated 'II Argus. The appearance of the open space 
now assumes the form ot a crooked-billet, wide in the centre open 
at both ends, with the 'II Argus, situated 1' :!: within open space or dark 
part, and surrounded with an almost innumerable quantity of bril
liant stars, many of which are arra.nged in groups, some of a blue, 
and some of a ruddy color ; they are remarkably hrillia.nt in the dark 
space, and afford a good comparison with the variable star itself. 

It appears somewhat paradoxical, that in 1838 when examined by 
Sir John Herschel, the star 'II Argus was situated in the most dense 
part of the nebula., and was seen as a star of the 1st magnitude. And 
now 1863 it is out of the nebula, and within the dark space, it only 
appears a star of the 6th ma~itude. 

That the star R.A. has not varied so much will be obvious. It is clear 
then that the dense position of the nebula, towards the east, must have 
receded, leaving each end open, and 11 Argus, together with about 70 
stars! up to the 14th magnitude as seen within the dark space. 

The irregularity of this star and the nebulosity surrounding it, in
volves a principle as to whether its accession and diminution is the 
effect produced by distance, transits of opaque bodies, or ilolar spots, 
or whether the nebulosity surrounding 11 Argus, interferes with the 
light emitted by the star if so the increase and diminution, however 
vacillating, becomes obvious . 

.. ~Iii 
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1841 29.913 46.21 62.0 33.6 13.6 .85 5 - 1.23 
1842 29.659145.12 59.0 34.7 10.5 .81 5 - 4.41 
1843 29.816 47.62 62.5 37.0 12.0 .86 5~ - 1.91 
1844 29.790 43.89 63.2 33.2 13.3 .85 4~ - 2.74 
1845 29.799 45.04 63.6 32.3 16.5 .85 4 - 4.27 
1846 29.954 45.69 60.8 33.2 12.7 .87 61 - 2.29 
1847 29.644 43.09 59.0 :31.5 14.9 .90 52 - 0.56 
1848 29.950 45.81 59.0134.7 12.3 .85 6 - 1.12 
1849 29.866 44.73 56.8 29.4 13.4 .87 5il - 2.46 
1850 29.903 45.56 61.8!30.7 13.9 .86 

ij 
- 0.70 

1851 29.794147.01 59.0134.8 10.9 .85 - 2.35 
1852 29. 919 45.37 63.5132.7 11.9 .86 - 0.22 
1853 29.917 44.03 57.6 29.8 11.6 .89 - 0.35 
1854 30.031 44.85 54.1 134.0 9.6 .90 - 0.33 
1855 29. 857 50.00 72.0 : 31.0 13.14 .8:3 4.50 - 1.2!) 
1856 29.657 48.80 71.0, 33.0 20.46 .80 6.33 - 1.15 
1857 29.822 49.30 67.0 33.0 20.20 .83 5.90 4.80 3.42 
18581 30.057 49.26 70.0, 33.0 20.96 .77 4.50 6.38 1.12 
1859130.005, 49.23 66.0 35.0 17.26 .81 5.67 6.22 3.80 
1860 29.885 47.33 67.01 33.0 15.46 .83 u.oo 6.25 1.30 
1861129.7ii1150.92 69.01 35.0 18.93 .79 5.16 6.50 1.58 
1862 29.961 45.97 66.01 29.0 18.56 .81 4.92 6.68 1.23 
1863 30. 062 1 48.01 68.0 32.0, 16.63 .82 5.42 6.59 0.89 

The means in all cases are taken from the sums of 
each column and not ~rom the maximum and minimum • 

ANALYSIS OF THE OBSERVATORY RECORDS FOR JUNE 1863, 
IN CONJUNCTION WITH THOSE OF BIRTHS, DEATHS, &o. 
BY E. SwARBRECK HALL. 

Though some of the meteorological phenomena this month were unfavor· 
1<ble to health and life, their evil effects were so nearly counterbalanced by 
the more propitious condition of others, thai the death list only very slightly 
exceeds the average for June of the previous six years. 

Atrrwsphm·ic-pressure was unusually high; the mean, 30.062, being above 
that of any June of the foregoing 22 years. lt is also + ·195 higher than 
the 20 years' standard mean for this month. The maximum pressure, 30·544, 
was recorded on the 4th. Only June 1845 and 1854, exceeded this; in the 
first, by only + ·001 ; and in the second, by + ·021. The minimum 
pressure occurred on the 6th, and is not a remarkable depression in itself, but 
the fall, l '137 inches of the barometer · in 58 hours, is a very notable event, 
and its influence on aged and diseased persons is observed in the mortuary 
records. The greatest movement of the mercurial column in any 24 hours, 
was a fall of- ·613 of an inch, between the 7 a.m observations of the 5th and 
6th. On nine other days of the month the movements exceeded one-fifth of 
{l,n inch. The smallest perturbation was a• rise of + ·002 on the 20th. 
With the barometer so high, very cold weather is the usual accompaniment, 
but the reverse was the case in this month. 

A little more wind-force, than the average for June occurred. The total 
force, 26•78lbs., is + 3'7.4lbs, above the four years' mean. But the preponder· 
ance of north-west winds was very greatly above all others. More than 
half the winds noted, and more than half the total force, came from this point 
of the compass. West winds were also considerably more numerous and strong 
than is usual in June. South-west winds, too, were slightly in excess in num· 
ber, and more than double the average in force. From every other point, the 

• 



8 

winds were below the average in number and force, except north-east, which, 
though below in number was above in force. The calms, 42, were a trifle less 
than the average number for the mouth. On the 7th, all three wind observa
tions of the day were, 2 ·60lbs. in force. On the evening of the 22nd, and 
morning of the 23rd, winds of the same strength were registered. No 
stronger winds occurred during the month. 

The mean tempeTature, 48"01 degrees, is + ·88 of adegree higher than the 
20 years' wean for .J uue. No year out of the first 14, was so warm. .June 
hst year, was nearly 2~ degrees colder. The self-;registering maxima and 
minima thermometers, gave a mean + 1"30 higher. The maximum of the 
·month was 68, on the 3rd; the minimum was 32, on the 1~th. In 1862, the 
corresponding registers, were respectively, 66 and 29. 

'fhe daily range of temperature mean, was 16"63 degrees, which is + 1"33 
above the 20 years' mean, but 1861-2 had both a much greater mean range 
for this month. The extremes dming the present month were 28 degrees on 
the 9th, and 7 on the 20th. The maximum range was precisely the same in 
both the previous years. 

Solar-intensity mean was 71"00 degrees, which is less by more than 4 
degrees, than the average of the previous 7 years, though more than 1862 
by + ·84 of a deg. The extremes were 90 on the 8th, 54 on the 20th and 21st. 

Terrestrial-radiation mean, 37"49 degrees, is + 1.02 above the;mean of the 
preceeding 7 years, and + 2 "78 above .June 1862. The greatest temperature 
of this thermometer in any night, was 48 degrees on the 8th ; the lowest was 
31 on the 4th. Every one of the previous 7 years had a lower minimum than 
this. 1862 was less by - 5~ <\egrees. 

Only ·89 of an inch of rain fell this month, while the 20 years' me.an for 
.June is 1"89 inches. All the previous ·six months, had a rain-fall in excess 
above the 20 years mean. There were 8 days on which rain fell, which is 
- 4~ fewer wet days than the average for .June of 8 years preceding. On 
the 6th and 14th, the fall was suflici'ent to make the surface channels flow 
gently; on the 22nd, it was heavy enough to make them run vigorously. From 
the last date to the afternoon of the 2nd of the present month of .July, 
neither sewage or rain-fall reached the city rivulet, and the surface gutters 
became coated with black and green stagnant mud and filth. By the morning 
of the 4th .July, not only was the deficit of .June made up, but the whole 
average for .July, and a considerable surplus beyond, was precipitated. In 
fact, more rain has fallen in .July so far, (14th}, than in any .July of the pre
vious 22yrs., except the very wet yr., 1849. There is everyprobability,however 
that even ' that will be exceeded before the mouth has expired. Snow was 
seen on Mount Wellington only, on the 15th and 16th, and then disappeared. 

Humidity mean, 82, is - 1~ less than the 20 years' mean. 
Elastic force of vapor, mean, 278 is + 4 above the 20 years' standard. 
Spontaneous evapo?·ation exceeded rain-fall, being 1·46 inches. 
Cloud mean, 5 "42, is - ·07 below 1the 20 years' mean 1862 was ·still less, 

being only 4 ·92. 
Ozone mean, 6·59, was + "45 more than the ave-rage of the previous 6 years. 

It never attained the ·lllaximum (10), but was eight times registered 9. It 
never fell lower than 4, which only happened once, that is on the 19th, with 
a faint north -west wind. 

Electricity had only 7 positive records with maximum intensity of 5, and 39 
negative with .max. of 4. Lightning was observed on the evening of the 5th. 

The , deaths this '· Inonth were 48, being + 3 and five-sixths more than the 
average· for .June of the previous 6 years. Nevertheless it is -5 less than 1862, 
and,r-llless than 1R61 had. 1857, however, had -16 less than the present 
month. ' Tb:il deaths under five years of age were 12, two of the number being 
tmder 111 days, and four more under 10 months oid. Above and below 46 
years of age, the deaths were alike in number. Fourteen were above 60 years 
of age, ·the oldest being a · man aged 88, who died at the Brickfields' Invalid 
Asylum. ~ ~t this establishment there were also three other deaths, at there
spective ages 69, 70, 78. Zymotic diseases only contributed 4 out of the 47 
deaths, ,from ·all .causes. 'Fwo, ·however, were cases of typhoid-fever, the dise;~se 
peculiar: to filthy, ill-drained neighborhoods, and which selects its victims from 
the most promising and useful ages in the population. Catanh, of a sthenic 
type, often merging into acute inflammation of the organs of respjratiou, was 
very-prevalent,wommencing about the 3rd ' of the month. As a consequence, 
the deaths .fro Iii' 'diseases of the Ol!g".tns of respiration, 16 (with three more from 
consumrtion) bore an IInUBually high propor.tiou to total from all cause.•. Nine 
·of the ·16 were from 42 to 78 •years of age. Many ' pers'<;ms confound catarrh 
with. influenza, but the latter .has an asthBnie type. Deaths from diseases Df 
•the hrain 1andn-ervous · system, and of the o.rgans of circulation werij,a!so pu
meroul!rand mostl.)l .sudden, arising from the high atmospheric- pressure aud its 
vicissitudes. Diseases of the organs of digestion were few. Old age was the 

• 
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cause of death to six persons. Accidental and violent deaths were only 2. In 
the hospital 13 deaths took place. In the first week of the month, the death• 
were only 2; in the second week, 14 ; in the third, 9 ; in the fourth. 13; in the 
last two days, 5. On seven days of the month, no deaths occurred. The 
greatest number on any day was 4, on the 13th and 25th. On any two consecu
tive days the greatest number was 2, on the 23th and 14th. ·r he most 
fatal period was the six days 12th to 17th, when 13 deaths took place. 

The bi1·ths registered were 76, being 4 more than in June 1862. 
:FRANCIS ABBOTT. 

Printed at the "Mercury" Steam Press Office. 



ROYAL SOOI:•ET~. 
JULY, 18€i3. 

The monthly evening meeting of the Society l'l'all ' held at tho , ;Mu~eull). on 
Tuesday the 14th instant. The chair was taken by His Excelle,ncy athalf·p¥t 
7 o'clock. 

The SECRETARY (Dr. Agnew) laid on the table the usua~ r(lturp.s,~or t.he 
past month, viz:-

1. Visitors to gardens, 635. 
2. Plants in flower, species and varieties, J49. 
3. Do supplied to Queen's Orphan Asylum, 208. 
4. Do, do, fur decoration of grounds of-PubliC' offices, 22. 
5. Seeds received from Mr. Diehl, of New ZOO.land, 12 papers. 
6. Books and Periodicals receivetl from London. 

:Meteo1-o.logy. 
1. Hobart To~, from F. Abbott, Esg. 

a. Monthly table. 
b. Summary and analysis of ditto. 

2. Port Arthur, from J. Bo:yd, Esq. 
a. Monthly table for May. 
b. Summary of observations for do. 
c. Reading of government schooner's barometer for do. 

The SECRETARY read an elaborate analysis of the Meteorological Table 
for Hobart Town, with a Health Report for June, by E. S. Hall, Esq. 

The presentations consisted of :-

. 1. A Pamphlet entitled "Cotton, and the want of it," by Miss A. F. 
Henslowe. From F. H. Henslowe Esq. 

2. Specimen of Gorgonia. From J. Murdoch, Esq. 
3. Dried lseave of a native plant proposed to be used as a substitute for 

tobacco in sheepwashing. From Captain Chesney, R.E. 
4. A mass of bituminous matter from Flinder's Island. It was stated that 

this substance occurred in strata on the banks of a small river, but 
as this was very much doubted by several of the Fellows present, it 
was suggested that further information on the subject should be 
obtained. 

5. A Geological Chart. From F. Stephens, Esq. 
The SECRETARY read a letter to Mr. W. Johnston, from the Curator of 

the Botanic Gardens at D'Urban, Port Natal, promising a contribution of 
seeds for the Society's GardenA. 

A second paper on "Hydraulics with ~ference to the sanitary requirements 
of Hobart Town"-the subject being that of Sewerage-was read by E. S. 
Hall, Esq, 

Mr. STEPHENS observed, in illustration of a fact alluded to in the paper 
. just read, that in Lonon, when extra-mural interments were rendered com
pulsory, and the city church-yards closed, experiments on the water in the 
vicinity of the latter were instituted, and it was invariably found to be ren
dered poisonous, even at considerable distances, by the dtffusion through 
the soil of the noxious products of decomposition derived from the burial 
grounds. The danger of masses of filth, or in other words decomposing 
organic matter was therefore not confined to their immediate loca!ity, but 
might be experienced at considerable distances. 

The SECRETARY remarked that Mr. Gould had hoped to have some obser
vations on his late exploring expedition in the western districts ready for 
thls evening, bnt as he had not yet been able to complete the map of the 
country, he would postpone such remarks as he would have to offer on the 
subject till the next meeting. 

Mr. GouLD then exhibited his map of the Fingal (gold-bearing) district, 
and pointed out how the extensive slate deposits which occupied so great a 
portion of it, were distorted and crumpled up by the granite which almost sur
rounded it. He observed that the character of the slate rock was very much 
altered at the point where it came into contact with the granite. It was the 
comparative absence of identical slate deposits which rendered him doubt
ful of the existence of paying gold fields in the portion of the Western 



2 

Country which he had lately been examining. Mr. Gould also laid on the 
table the following statement of the value of' several of our stones and mar
bles which were forwarded to the International Exhibition. In doing so he 
remarked that our marbles had not commanded in these colonies the atten
tion which their beauty and variety deserved. They were found extensively 
both in the Northern 1tlid Western regions, and from their proximity 
to water offered great facilities for being quarried and shipped. 

Value of stone and marble exhibited at the International Exhibition :
Granite, red, 4s. per cubic foot, rough on the wharf, London. 
Do., grey, 4s. do., do. 
Marble, black veined, 5s. do., do. 
Serpentine, 5s. 6d. do., do. 
Coral, 5s. do., do. 
Purbeck, 3s. 6d. do., do. 
Ross building stone, 2s. 6d. do., do. 
Drift, (Little Taylor's Bay), 2s. do., do. 
Do., Point Ventenat, 2s. do, do. 
Glaister & Co., South Bruni, 2s. 2d. do., do. 

Memorandum.-The red granite might bring a little more, if it could be 
obtained in large blocks. 

A vote of thanks, on the motion of Mr. Allport, seconded by Mr. Gould, 
having been accorded to Mr. Hall for his valuable paper, and tl> the donors of 
the varioUii presentations, the meeting terminated. 

~ 



HYDRAULICS. 

In reference to the sanitary requirements of the city of Hobart Town. 
By E. SWARBRECK HALL, Honorary Corresponding Member of the 
Medical Society of Victoria, Statistical Society of London,Epidemiological 
Society of London, &'c., &"c. Read 14th July, 1863. 

SEWERAGE. 
The removal, far away from human habitations, of all refuse animal and 

vegetable matters, liable to decomposition, is amongst tlJe most important 
of sanitary measures required for the preservation of the health of the iuha· 
bitants of towns. 

Scavenging is the means by which the removal of such solid substances, as 
cannot be dissolved or suspended in water, must be accomplished. It is not 
unusual to treat of drainage and sewerage, as though the terms were con· 
vertible. One of the most eminent of sanitary engineers in this department 
of hydraulics, speaks of "town sewerage and house drainage," as though they 
were merely definitions of magnitude in the operations required for one and the 
same end. I shall in my observations endeavor to treat the subjectsof sewerage 
and drainage as much as possible, under distinct aspects. The meaning I attach 
to the first term, is the removal of all waste solids and fluids, which can be got 
rid of by hydraulic powers. By drain>tge, I understand, the removal by arti
ficial means of the superfious deposit of rain on the surface, or from the soil 
of any locality. The peculiar conformation of the site on which our city 
is built, with its numerous hills, some of which are more than 300 feet above 
sea level, and the many valleys, which in parts are but a few feet above high 
water mark, in my opinion, renders the combination of the two objects 
alluiled to, in one series of works, a proceeding of very doubtful propriety. 
The small capacity of the pipes and sewers required to constantly and effici
ently carry away the sewerage of the city, would be quite in:tdequate to con
tain even moderate rainfalls showered on so precipitous a site, and would 
be utterly incapable of affording an outlet to the storm-waters we are so 
frequently subjected to. In two papers by Sir William Denison, on "drainage 
and sewerage, &c., of towns," and "he>tvy fall of min in Hob<trt Town," 
published in the " P<tpe1·s and Proceedings" of this Society, vols 2 and 3; this 
subject is elucidated at some length. These papers contain much valuable 
matter of practical importance to the citizens of Hobart Town, and without 
again specially citing them, I shall make free use of their contents. 

Most people can readily comprehend, that visible putrescing matters, evolv
ing disgusting odors, must be as pernicious to health, as they are offensive 
to the senses of sight and smell. Many, however, cannot understand that 
the like matters arrested in, or slowly oozing through, covered receptacles, 
and generating ga3es which, surely, though it may be imperceptibly, mix 
with the air we breathe; can be so pernicious to health, and so destructive 
to life, as the sanitarians state. 

A few years since, Dr. Herbert Barker, an eminent medical practitioner, 
conducted a se1·ies of most instructive experiments on the effect of cesspool 
aud sewer emanaoions on animal health. The gases principally eliminated 
consist of sulphuretted hydrogen, sulphide of ammonium, and carbonic acid gas. 
The symptoms produced, varied ac~ording to the relative proportions of 
these gases in the air inspired, and the greater or less per centage of the. 
whole in combination with the atmosphere in which the animals were confined. 
Any of these gases alone in certain proportions in >ttmospheric air will cause 
immediate death. It is well known that large doses of the gases combined, will 
kill instantaneously. Cases are frequently recorded, in the English news
papers, of this occurring to men employed in clearing out sewers. Habitu
ally breathing air charged with even so small a quantity, as to be 
imperceptible to ordinary observation, imp'tirs health, and renders the in
dividuals subject to it more susceptible of disease, and gives a type and 
fatality to them, well known to medical practitioners, especially in over crowded, 
ill-drained, cities. Typhoid-fever is the form of disease usually resulting 
from sewer eman~tions, anil sadly enough it is a disease, says Dr. Murchison 
-one of the best modern authorities on fever--·' preeminently, a disease 
of childhood and adolescence-six-sevenths of the cases being under 30 years 
of age." Unfortunately, the honored consort of our noble sovereign, was in the 
exceptionable one-seventh. Of course, every person knows that it was this 
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cases \Vore treated in Hobart Town hospitals alono, and seventy-eight diec:l 
within twelve months from its commencement. ln tho eighteen years, 1844, 
1861, the fevers of all kinds treated in all the hospitals of the whole isl:lnd, 
only averaged about one huudre<l pe1· annum with less than 7 per cont. 
of dC>lths . . Tho febl'ile 11oisBn so contagious nn<i fata11 however1 in the prison 
stations, when , tliffu.sed in ou1· highfy ozonise<\ atmosphere, rwas speedily 1 , 
neutrali~ed, and diclnot infect the community at ' argo. r hitve ~mphnticnlly 
characterised our cilmatic conditions as anti-febrile, and in the paper alluded 
to, ): an,llysed tho history of every other epi<lomic which has visitc<l Tasmania, 
to corroborate tho salubrious position I assumed for the conutry of my adO}>tion, 
in which I l1avo now dwelt nearly thirty yoars. 

1'yphoid fever, though hitherto mre, is by )10 means unknown in Hob1wt 
Tom>. A sm'face soil saturate<llargely w1th cess-pool fluids, and· an atmos· 
}>here often locally poisoned with sewage gases, from drains and sewers of tho 
most defective chamcter and construction, often gi vo rise to isolated out· 
breaks_ of this fatal disease, and still oftener gives ~ typhoid type to other 
diseases, even tc those of nn originally acuto form. Our Orphan Asylum bas 
given most notable iUustmtious of this\ uotwithstaudiug that it is situated in 
the country, on a site in an atmosp 1el'Q t lvo.t could not lmve been more 
judiciously selected, But its latrines were within tho building;•its sewers 
into whicli those latrines emptied themselves, course<\ beneath the foundation, 
an<l the sewer gases consequently-obeying tho laws of pneumatics- circu· 
lated within tho habitation, and p~isone<l tho ai~ its inhabitants breathed. 
In 1859 wHen a "Com•uissiou of Inquiry" visite<l tho institution, no less than 

1 9 gil'!s out of about 150 wero then confined to bed with tltis fuver, 18 tmdor 
t reatment al together. In 1861, when the CJlidemio of measles, then goneml 
in the island, spread tln·ongh tltis estabm lnnent, a'ucl caused 13 deaths, tho 
cause of clellth recorded was several times ascribed to typhoid com.plicatiuns. 

• 

In tho terribly destructive visitations of oth~r epidemic.~ in em·lier 1ears, tho 
like effects were uotnble. Some other causes, l•owovc~, then ntluell to tho 
susceptibility, which have since been remedied. In houses in tho city most 
advantageously situated on olovated sites, wi(lely sepnmted from other habi· , 
tations, simila1· causes have produce<! similar t·esuUs. l :or many · years I 
have kepf minute l'ecords of nil such. Last year a st rong servant girl , aged, 
21, died from typhoid·fover. Jt coulu scarcely be supJl<'~ed, the la.rge well 
situated housu where she fell ill could bo tl1o cause' of tho disease, and 
yet a few months nfterwnrds, I obtained direct evidence of the fact of n 
foul choke<l drain in the ccllnr where sho worked1 and where the slops of 
the house were all deposite<l In tho Hobarton R egistration District out of 
a popula•,ion in t·ound uumbers of 25,000, there have been 63 deaths fmm 
fever, in the six years o£ 1857·1862. Only one-third of the number were above 
:30 years of nge, and of tbo other 42, 38 weto from 5 to 80 years of age, thus 
strongly corroborating [))-, Muchison's statement before cited. A large pro· 
portion of these cases wore registered specially as t yphoid-fever. It is thus 
patent that despite of our admirable climate, neglected or defective sowe}'ago 
will cause, hero ns in Engl1mcl, tho special type of fcv~t· C.'!,Ued sewage, filth, 
or typhoid fever. That inl the nei~bborhood loc.1lly pQlluted from such causes, ,, , 
other diseases too will be reu<lered more fatal, I could. adduce numerous in· , 
stances. 'In 185:l1 n whole family of five chil<lr·en were swept to etemity in 
the vicinity of n. IJC<l of se\vage filth. Sir W . Deuison remarked, "It is by no 
means improbable that t ins epidemic has been renderc<l more fatal than it 
other· wise would have been by the causes alluded to above, for tho evidence 
given to tho 1lealth of '.Co~vns Commission tended to prove that the poisonous 
condition' of the atmosphere which they inhale, predisposes children to acuto 
fevers, accompanie<l with 1\ rasll upon the skin; such as scarlet-fever, measles, 
small·poJI, and l'endet·s such diseases fearfully mortal." Now that the British 
Army M edical Dep:u·tmont has won a. fair field for the exhibition of the 
persevering zeal it ltns ever evinced in sanitnry improvements, tile A1·my 
Medical reports supply some of the most instructive examples , of sanitmy 
defects s~oec,iily brought to light, and as pt•omptly remedied. At page 
204 of the 1·eport for 1860 speaking of the hospital at the1 mili!>aly camp nt 
Shomcliffe, then about 4,000 s~rong, it is said :- "About tho 28th of March, 
adynamic fever (in other words typhoid) of a fatal fol'ln appeared within 
the hospital , and in. course of a ruontlll~ ton mortality of ten cases. Judging 
the fever to ariso from internal sanitary defects of the hospital, ..the Director· 
General r(Dt-. Gibson, C.B.) recommeurle<l to tho military autbodM~ a com· 
}llote evacuation of the wards, and transference of tho sick to a range of o~·din· 
a ry huts in tho C.'\mp made available for their accommodation. * * Jnvcs· ' 
tigation then took place for the source of tile op)demic outbreak in tl10 
hospital, a.nd it prove<\ attributable to a combination of sanitary defects. 
The water-closets, ot·iginally upon au imperfect plan, had at length 'got out 
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tlosti'Uctivo fever that hurried him to an early gmvo, nnd causC<l momnlng far 
and wide, nmid all that could appreciate such a. mro oxamplo of pt·incely 
virtue. 

'l'ho Lancet, our leading medical periodical says :-·• Typhoid fever has 
· como to bo accepted as a test of tho sanitary condition of a locality, 

and that tho health history of London lends strong evidence t o tho accuracy 
of this conclusion, that every case of typhoid fever occuning in a town or village 
must bo taken as au inclictment against the loca' authorities for tho neglect 
of tho primary duty they owo to t hoir neighbours, nne! a. dereliction cif tho 
tm~t confided in them. 'fyphoicl·fever in markecl reference to its o.rigiu is 
named sewage or filth fever by several authors. This fover constitutes by fn.r 
tholat·gest proportionofthedea.ths which the Regi~tra:r-Geneml of E ngland in
clndcs in Jus Nosological tnb~e~ as "'~'yphus Fev~r." In tho 15 years' l!verago 
(164(}..1854) of deaths por mtllton of mhallitnnts m Londo'n~realculatecl by tho 
Clpinont Seoretnry to the Stn.tistical Society. _p,; Guy- 'fyphus-fovor st.•mds 
sixth on tho list of clisenses most dostrnctive to huhum I lifo, being annually~ 
951 por \nillion. Many other towns of Great Britain, howovbr, far 'excoea 
this proportion. The ntlo being, tho wbr~e the ~ai1i~·y condition, especially ns 
tosowerago, the heavier tho mto of mortality . . An(f' ·that this conclusion .is 
legitimately deduced, is indis}Jutnbly shown by tlio .t•eclu'ction of 'tho l:toatb 'tnto'' 
in all towns wher!J improved sew01~~~o with other satlit1\ry lhens\lres1llave b'eelt

1 ef1cctecl. I have already iustaucoU mncclesfieltl. Sal\sbm·y i~ anbther'hotnblo ' 
example. This small town has a population scarcely one in'third-number of 
tl1ntof Hobart Town, yet such wns its 'uusnnitary condition fonnerly that its 
rate of mortality was about 28 por 1,000, auclnow, by improvctl dmiuage and 
water supply, it is only 14.6, ·or little more than . one half. Salisbury wa8 
one of the towns subjected to the examination of tho celebrated " Health of 
Towns 0ommissiou," and tho reporter was subsequently our Govemor-Sir 
Wm. Denison. It will not bo out of place to stn.to that this saving bf h1unan 
lifo wns effected by nu outlay on improved water supply aucl soworago, cllsl.ihg
£27,000, tho whole amount being paid up by a rate of ls. 3d. in the 
pound. Liverpool, too, I may properly cite, as it was in tllis l!igautic 
conunercial town, I nequired my first impulse to the 'pursuit of ~anitt\ry k'n'o\v! 
ledge, from witnessiug,in its collars, courts, and garrots, tho tenible res'ults of 
unsauitnt·y conditions. 'l'ho t'll.te of mortality clui'ing my long oxpel'ienbe there, 
was as high ns 39 per 1,000; it is now less 1tho\u '27, the saving being' uearly 
4,000 human lives per annum. It has, holvevor, cost an endhn'dus •Yuffi 
to effect this. It is ctu ious enough that some of the d~feots I witnessed there 
in its sewerage, and which were keenly nne! justly criticised by Dr. Fal'l', the 
hencl of the vital departmout of tho Regisiry in Enghincl, exist in this 
city. I shall refer to those, however, in the proper plaee, hereafter. In 'my 
t imo1 the water-supply te tho poople of Liverpool, wns convoyed in rude' 
wooaen pipes- trtmks of tt·oos, bored- which mpidly decayed, and, of 
comse, seriously injured the quality of the water. I thnuk Gol:l that I 
hn.vo lived to see, even in this young city in t'he' antipodes, a. water-supply' 
unexceptionable in every resr e·0t. Our latest news from E ngllmcl,__ furnishe 
me with other illustrations o tho subject under exnminatio11. L'eeds,- hi 
which I have an hereditary iut6test, from many centlll'ies of family neigh- ' 
borhood, by improved sauitary nl'l'angements, has reduced its tn01·t.rility frqm' 
30 to 24 per 1,000 per &nnum. Somo othet· t·emarkablo r ecent instlmcos 'I 
shall ndcluce hereafter, when l co111o to the details of construction in se,vers, 
ancl their cost. 

Pmctical Hobarteniaus, 11111y say :- l;t is all very woll to state what havoc, 
sanitary neglect bas c.~nsed in our fatherland, but hero wo have a. cliniate 
acknowledged to be more propi~ious to health : prove to us t lulrefore, that. 
boro, tho lik& results sprmg froui tho like causes ; and'that our salubriouh'is
land, necessitates the .expensive remedies the Eltglish towns, have been com
polled to resot·t to. The denumd is rensoun.ble,aud I will endeavor to ~om ply \vi£h 
tt. I mn.y pr~mise, that perhaps th9re is not a r egion on earth ~vhere 'the, 
air is pnret,moro habitually high!$' charged with'hatme's p·o,'verful disiufelltant, 
ozone, more c.'lpable of neutralismg everything noxious th!it escapes into the 
air we brenthe than in this island of Tasmania.. By compal'isou Of all the 
rec9t'Cis l 'coulcl get access to, 1. can· only fincl Madeira equal ovr ozouo in the 
quantity t•egistered. Tho annual average since tho first reoorcls were kept in 
this city in April 1857 to tho corresponding month of this year, is 7 of 
Schonbein's chromatic scale, 10 being the maxintum. In a paper to the 
Epidemiological Society of London, I have spoken largely on this subject, 
aucl illustrated it forcibly by tho history of tho terrible fovor which was 'int
po~ted by a c:onvict ship in August 1839, ancl which sP.ro:aa. ~o extensiv:\lly' 
ancl dostructtvely among those with whom it was so lllJUdiCIOnsly brougjtt 
into contact, in 'those clays of disre~a.l'd 'td q'un.t'n.ntino. Upwn'r<lS of 900 
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of working order, and a faulty-system of drainage caused the pipes from some 
of them to become choked_ Their drainage passed under the corridors and 
beneath the wards, and a quantity of soil was found to have escaped and 
lodged below the seats and floors of the obstructed closets. The supply of 
water for their cisterns had been, up to this time, defective, not being 
continuous and having to be supplemented -by a force-pump from adjacent 
tanks. The tanks had, also, got into a foul condition, not having beeu 
thoroughly cleansed, probably, since their coming into use some three years 
previously. One of the large tanks adjoined the range of wards where the 
fever first appeared, and from it unfortunately, in such state, the water for 
the evening meal and other purposes continued to be procured, after the limited 
morning supply from the camp reservoir had been exhausted. 

" Previous to the appearance of any sickness originating in the hospital, the 
principal medical officers had duly represented to the local military authorities 
the erroneous method of the drainage, and the defective supply of water. 
Some partial improvemE:;nts and repairs were, by consequence, in course of 
execution when the fever appeared; but the results of the epedimic 1·equired 
the removal of every obstacle of expense, and important reconstructions and 
Improvements were eventually made before the hospital became again o::cu
pied on the 15th October. The intermediate services were chiefly the ex
tension of ventilation for the respective wards by the new Anglo-American 
grate, and the introduction of an air shaft through the ceiling and roof, to add 
to the former ridge ventilator, the telescopic lid of which was removed in 
order to prevent its closure being so frequently resorted to by the inmates. 
The ventilation of the corridors was also improved by shafts and louvres, and 
the new ventilating grates were added. The old water-closets, objectionably 
placed in the centre of the corridors, were removed and properly substituted 
by new ones attached to the end of the gables, whilst .Macfarlane's patent 
latrines were erected outside for the use of conv~tle.< cents. The course of the 
hospital drainage was altered, and is now conducted round the flanks of the 
buildings instead of, as before, pl'incipally and directly under the wards. The 
side walls of the central covered way uniting,the terraces of the hospital ranges 
were also removed; thus opening out the whole to better per:flatbn of air." 

None of the defects above-nal)led are without parallel in our ·• Asylum for 
destitute children", though we can adduce the more monstrous addition of a 
drain pouring its contents for a long time into the water-supply of the estab
lishment-remedied, moreover, by a strange botching of bitumenised and 
earthenware pipes. Scarcely a remedy applied at the Shorncliffe Hospital, but 
what has been urged unceasingly by me for the Queen's Asylum. Other 
public establishments, here, also, have something to learn from the foregoing 
citation, and scarcely a private dwelling in the city exists without similar un
sanitary conditions_ 

In the Colchester Military Camp, with an average strength of 2,330 troops 
it is stated that:-" In the autumn of 1859, severalcases of low fever (other
wise typhoid) were admitted to hospital, from among the occupants of a cer
tain hut-a circumstance which immediately met with investiga.tion by the 
then pl'incipal medical officer, Mr. Longmore, Deputy-Inspect-General. 
OIL causing the flooring of this hut to be raised, he found the ground beneath 
to consist of alluvial soil, with the remains of vegetable matter on the sur
face. As the space between the floor and surface of the ground communicated 
on each side with the space between the ouLer and inner planking composing 
the walls of the hut, he concluded that a considerable portion of whatever 
emanations arose from the ground would naturally find way through the chinks 

. of the inner planking, especially when the interior of the hut was closed 
and heated, as at night time. He was informed, further, that the land on 
which a portion of the camp was constructed consisted of property which had 
been sub-let for market gardening, and of course, had been subjected to manur
ing process-a circumstance which would give to such emanations a more 
deleterious character." 

This, too, is a cogent example for- Hobart Town, and the police buildings 
afford a local illustration of similar though aggravated defects. Moreover, we 
may from this learn, how injurious is the practice of filling up hollo ws in
tended for building houses upon with rubbish containing organic matters. 
Yet this is a common practice in this city, and I could point out many 
houses which have such poison distilleries beneath them. 

At the present tinle Hobart City is without any comprehensive well con
nected scheme of sewerage and drainage. What does exist, is partial and 
objectionable in form, cE.pacity, and material. In fact for public health, though 
not perhaps for public decency, it would be better that all the house drains, 
imperfect as they are, should empty their offensive and injurious contents into 
the surface channels, and no street sewers bury them out of sight. By thi3 
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means their reeking emanations would be freely exposed to the disinfecting 
effects of our highly ozonised air, and swept away by our ince~sant rerial move
ment. Under such circumstances too, more constant scavenging would be 
necessitated. The original water courses have become the main sewers for 
the city. Only where they pass under streets and dwellings are they even 
covered in, and in all cases the bed remains in its original state, the retaining 
walls, rubble, often undressed, and where covered, perhaps logs or irregular 
pieces of flagging are alone used. Such imperfect channels allow much of the 
sewage to percolate through them into thQ surrounding soil, and the more solid 
portions accumulate, and putrefy, until some unusual downfall of rain scours 
them ant and conveys the injurious matters to the sea or harbor. Obstructions 
are of frequ€nt occurrence, and much money is wasted on temporary and in
effectual repairs. Scarcely one of these main sewers is other than an elongated 
cess-pool, unremittingly generating the deadly gaseE I have before spoken of, 
and nothing prevents their constant escape into the streets and houses of 
the city. Sewage gases flow in the contrary direction to the sewage by a 
well-known law. I need but trace one of these old water-courses and pre•ent 
main sewers from its outlet in the city rivulet-now the cloaca maxima of 
Hobart Town-to its som·ce in the adjacent hills to verify my description. 
From the slope of Knocklofty, a drainage falls by Warwick-street in open 
channels, until a little above where it has tocross Harrington-street, where 
it is covered in beneath some houses and the t·oad way, it then is open again as 
far as the Murray-street culvert; after which it flows through an open channel, 
till it passes beneath Patrick-street, then uncovered again lifor some distance, 
till it.passes nuder Brisbane-street, then again open to Melville-street, and 
from thence, und~r iVIr. Lawrance's, across Elizabeth-street . and down its 
north-east side, across Liverpool-street, and finds its termination in the city 
rivulet just beneath Wellington-bridge. The part from M ~!ville-street, to 
the rivulet is . all covered, but the bottom has no invert, the retaining 
walls are mostly miserable rubble and the covering-at least in that part 
of Elizabeth-str~et, where not long since it underwent expensive repairs, as 
I have before stated, slabs or logs of wood. At the time I refer to as being 
repaired, the pestilent deposit that had to be removed, and the impregnation 
of the adjacent &oil was evident to every passer-by. In many habitations 
the cellars and foundations of the houses, are absolutely below the levl'l of 
the sewer, and sewage matter and gases find their way there. During much 
of this sewer's course many latrines deposit their contents directly into it, 
and it receives many lateral contributions, from the .cross streets, and sur
face washings. The opening into the rivulet is also absolutely of smaller area, 
than the sewer itself is long before it terminates. There are a few brick barrel 
drains in various parts of the city, but I have never seen one unobjection
able in construction-Porous bricks pnt together, with a slight portion of 
common mortar, are merely sieves to let the fluid part of the sewage soak 
through into the adjacent soil, and retain the more solid parts. Much of the 
sewage of the city, never reaches the city rivulet even, until a smart down
fall of min flushes the sewers. In the intervals between such rainfalls, the 
sewer mouths opening into the city rivulet, may be observed merely trickling, 
nothwithstanding the enqrmously increased quantity of water now delivered 
in the city, since the new waterworks came into operation. I calculate · 
that at least nine-tenths of the fluid sewage in the periods named, either 
evaporates into the air, or sinks into the soil about our habitations, in the street 
channels, or around the porous conduits, misnamed sewers. Some of the 
street gutters, receiving the sewage of a large area of houses, have a course of 
half a mile in length before they terminate in gully holes, conveying the 
sewage into the subterranean sewers. The street gutters being paved with 
irregular shaped pebbles, greatly impede the free flow of the sewage, and 
allow a large portion of it to percolate into the soil. Smoothly dressed 
stone gutters laid in hydraulic cement, are absolutely necessary to the convey
ance ofsewage in the street channels. The solid matters suspended in the sew
age nnder the circumstances I have named are arrested and deposited on the 
sm·face or in thB underground receptacles. Here they have sufficient time 
to undergo putrefaction-as the black, !!Teen-coated condition they exhibit 
in the gutters testifies-before heavy showe1s sweep them away. It takes 
about one quarter of an inch in depth of rain fall per square (foot, rapidly 
precipitated, to cause tha surface channels of streets, with a good incline, to 
run vigorously enough to move sewage accumulations. Such falls, taking the 
year through, only average about one in fomteen days, so that for thirteen days 
out of fourteen the sewage matters have time to rot, and generate their pesti
lential gases. No rain sufficient to make the street channels rur. for the nine 
days preceding the heavy rain fall on the 2nd of the present month (July), In 
the meteorological history of the city within the last 22 years, intervals of 73 
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days have occurred in which a shower never fell copiously and quickly enough 
to scour the surface channels. Even when rain has fallen in quantity sufficient 
to cleanse out the contents of the sewers, it is long since it was powerful 
enough to sweep away the deposits out of the cloaca maxima, the city 
rivulet. Many persons dwelling on the borders of this open sewer, cast in the 
ashes and other rubbish of their habitations, in violation of all sanitary pre
cepts. The ready flow of the rivulet's noisome contents, is greatly impeded 
by many obstacles, which ought not to be permitted in a public sewer. More
over, since the outlet to the sea :was contracted by the erection of the new 
Slaughter-houses, and the jetties on the opposite side, the deposit there has 
acquired fearful proportions, :md will prove the most serious obstacle to efficient 
engineering in ridding the city of sewage matters. Some of the city sewers do 
not open into the city rivulet, but inte> the harbor and docks, as was the 
case in Liverpool I before alluded to. I need but advert to the offensive 
smell, &c., our boat harbor often gives, to show what the result is. The sewer, 
too, which after passing through St. Davitl's burial ground, opens into the 
harbor at the angle of the ship and river-craft jetties, opposite the south corner 
of the old market place, is another notable exa.nple of injurious effects. So 
rapidly was that part silted up, that the jetty, in :1 few years only after it was 
constructed, had to be extended further into the sea, to get depth enough of 
water, for the vessels. 'l'he same process is again rapidly progressing --•·orne of 
the celebrated queries of the Quarantine Committee of the ·' ssociation for the 
promotion of social science, sent to every British colony, were especially di
rected to nuisances of this kind, on account of the detrimental effects to the 
health of crews in ports. Last month a young Tasmanian sailor, age1'!18 
was brought into the Hospital and died on the 20th June, of Typhoid fever. 

A great many house3 in Hobart Town are without sewerdrains at all, and 
the slops of t.he household are absorbed by the neighuouring surface soil. 
Where sewage drains do eXIst, they are mostly irregular channels ocnstructed of 
the rudest materials, slabs of wood, dry br:cks ftagrubble&c .On the north side 
of Bathurst-street, between Elizabeth and Argyle-streets they may be wit
nessed, with all the disgusting consequences, though the course to the nearest 
gully hole, is an unusually short one, the sewerage is constantly visible 
in the street gutter, in the most noisome condition. 

I have perhaps now said enough to show how seriously defective the sewernge 
of the city is, for the samples I have given, are not exceptionial but character
istic of the whole. 

I shall now, therefore, state what an improved system ought to be, to 
promote the health of the citizens, and give the • sanitary chAracter Ho
bm-ton is entitled to, from its eminently advantageous position, in one of the 
most salubrious climates in the world. For my principles I shall mostly rely 
upon the statements ' of perhaps the most experienced and successful civil 
engineer who has written upon the subject, Mr. Robert H.awlinson, who was 
one of the Sanitary Commission which effected such remarkable improve
ments in the health of our army in the Crimea, and who has since been 
largely employed, in sewering many English towns, notorious for their sanitary 
defects, and heavy death-rates. 

An effective system of sewerage must embrace, perfect home drainage with 
vitreoru; earthenware, or salt-glazed fire-clay pipes, of 4 to 6 inches diameter. 
No cesspool abominations must accumulate on any premises, but soil-pans 
or water-closets flush away such matters at once into the sewers. These pipes 
must be trapped and ventilated so carefully, that no sewage gases can re
gurgitate into any house. I hav~ seen the pipes of scullery sinks, in many 
houses, actively circulating sewage gases within dwelling~, from neglect of 
this provision, and to the great detriment of the health of the inhabitants. 

Every street requires a sewer of sufficient dimensions, according to fall, to 
swiftly convey its contents onw:1rds, and the size, of course, will increase, as 
they converge to the intercepting sewer, which should be in the lowest street 
in the city. All the old water courses, with the city rivulet ought to revert 
to their natural object, of receiving storm waters and land drainage, and all 
obstacles impeding rapid discharge be removed from them. By locks, 
however, they might be made very useful, for the flmhing of the sewers, but 
on no account ought they to convey sewage matters. Where sewers do not 
require a diam~ter exceeding 12 inches, salt-glazed fire-clay pipes are the 
best. A good sample was imported for the Engineer Department, and some 
laid down at the Military Barracks, almost the only instance hitherto of their 
use in Hobarton. "Earthenware pipes above 12 inches in diameter need not 
be used, as in general, they are more expensive than ]Jrick sewers one half 
larger in sectional area." 1'he form of brick sewers should be egg shaped with 
the nanow end down wards, so that as the quantity of sewage diminishes, 
the hydraulic powers may be more concentrated. A fall of one in 600 feet is 



considered necessary for proper scour. " All bricks for sewers should be 
moulded to the mdii required. They should be hard and vitreous, free 
ftom lime, and such as will not permit sewage to soak through them, and 
at the same time endure great wear. The best hydraulic mortar should be 
used, freshly made, so as to produce sound and lasting work." Inverts are 
now usually manufactured specially for the bottom of brick sewers, in long 
pieces of glazed fire clay. Six inches mdius for the invert is considered quite 
large enough for any ordinaty sewer. All junctions of sewers must be at as 
acute an angle as can be obtained, but Mr. Rawlinson says, never at an 
angle greater than 30 degrees. " Sewers, at all curves, or change of direction, 
should have extra fall to compensate for increased friction." " Sewers 
should never join at the same level, but the tributary sewer should have 
increased fall at the junction with the main sewer. All -sewers should be 
laid in straight lines, and at true gradients from point to point. No sewers 
should pass under houses. All gully holes should be trapped and ventilated." 
In London many of these have Dr. Stenhouses charcoal disinfectors attached, 
and Dr. Letheby the Health Officet·, reports highly on their purifying effects. 
I will not enter upon the discussion of the economical disposal of the sewage 
for a~ricultlll'al pUt·poses, but it does seem a terrible waste, to throw such 
valuallle fertilizing materials into the sea. I am afraid, however, that such 
must be the case in Hobarton. It will, however, be a serious consideration 
for the engineer whether the present outlet ought to be continued in use. 
As a sanitarian I am quite satisfied it will ultimately ee most detrimental to 
the healthy condition of our beautiful and commodious harbor. It has been 
suggested, that the intercepting sewer should be tunnelled through the 
Queen's Park, and deliver its contents into the sea above Macquarie Point, 
where from the strong current in the Derwent it :would be quickly carried 
away without likelihood of accumulating in the harbor. To skilful and ex
perienced engineering know ledge, must be left the decision of so important 
a question. It seems to me urgently necesiary that our civic authorities, 
should without delay employ ihe ablest engineer that can be obtained, to 
devise a complete scheme for the sewerage of this city. If the whole could 
not at once be undertaken, parts might, and the present outlay in repairs, 
&c., be made to harmonise with the more perfect plan. .Mr. Rawlinson aptly 
remarks, " one cause of failure in town sewering, springs from false notions 
of economy entertained by local boards. They will not seek and pay for pro
fessional advice. Another cause of failure is advertising for plans. The 
public ought to have learned long since that pt·ofessional men of repute and 
standing, engineers or architects will not compete-the consequence is, plans 
are made by young beginners, having had little experience and no practice, 
so that their first works are abortive and costly.,. He states that the cost of 
main sewers, taken at a rough average, may be stated to be about one pound 
sterling per head of the town population. This in general represents a 
rate of 6d. in the pound, spread over thirty years, to pay interest of bor
t·owed money, and to clear off the debt. 

The cost of house drainage will amount to as much more. This, however, 
includes the abolition of all cess-pools and cesspits, and the substitution of 
water-closet apparatus. He further remarks, " Where town sewerage and 
house drainage have been fully and efficiently carried out, the value of pro
perty has been increased much beyond the cost of such works. The increase 
for the house property of an entire town has been estimated at 25 per cent." 

By late intelligence from England we learn that Newport by the expenditure 
of £11,862 in improved sewerage has reduced its annual rate of mortality from 
upwards of 30 per thousand to somewhat less than 20. In the borough of 
Dundee £52,000 has been spent on the same objects, and with an equally 
satisfactory result. 

Since Hobart Town came under municipal government its rnte of mor
tality has been much reduced notwithstanding that from the greater pro
portionate increase of children and old people, to adults in the prime of 
ife, the reverse ought; to have been the result. In 1853, when scarlet fever 
was so destructive, the deaths registered out of an equal number of people, 
was nearly double that of last year. Though I should err in attributing the 
whole of this reduction to the exertions.of the Mayor and Corporation, in the 
many city improvements effected by them, yet I am certain a very large pro
portion may justly be ascribed to this cause. Should I live to see the effects 
of another ten years of their zealous endeavors to promote the health and 
prosperity of the citizens, I hope that I may be able to show the city death
rate approximate still more closely to that of tM I'1iml districts,' which on an 
average of many years has not exceeded 13~ per 1,000, of population, but which 
last year was ouly 10 per 1,000. Efficient sewerage,! feel certain, will do much 
to produce so desirable a result. 
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In. 

1841 30.005 42.57 57.2 30~5 14.6 .84 
1842 29.695 45.09 54. 3 <!1.3 9.1 . 81 
1843 29.679 44.21 56.8 31.2 10.7 . 91 
1844 29.857 43.11 56.2 31.8 13.4 .91 
1845 29.866 45.44 61.6 31.5 14.0 .84 
1846 29.887 42.82 59.4 30.7 10.2 .89 
1847 29.488 43.94 56.4 32.3 13.8 . 89 
1848 30.00<! 42.84 54.3 31.3 13.0 .85 
1849 29.877 43.51 53.8 32.2 8. 7 . 88 
1850 30.113 44.89 58.8 29.8 16.0 .84 
1851 29.681 45.60 56.8 34.3 12.2 .86 
1852 29.684 44.75 54.7 31.3 12.4 . 86 
1853 29.719 45.54 59.8 30.3 13.1 .81 
1854 29.8/il 44.87 58.1 31.0 12.6 .86 
1855 29.605 49.00 67.0 31.0 : 13;24 .81 
1856 29.726 46.60 69.0 31.0120.77 . 76 
1857 29.998 47.27 70.0 34.0 20.35 . 79 
1858 29.913 48.45 67.0 30.01' 19.67 .72 
1859 29.985 46.29 65.0 32.0 17.32, .80 
1860 30.193 46.93 67.0 30.0, 18.48 .82 
1861 29.868 47.83 65.0 34.0116.41 .82 
1862 29.818 48.26 68.0 34.0117.87 .79 
1863 29.787 47.01 70.0 32.0 17.38 .80 

In. 
4 - 1.01 
5 - 3.46 
61 2.97 
41; 2.12 
~ 0.72 
5it - 2.20 
6 - 1.73 
6 2.43 
6i - 5.99 
4~ 0.30 
5ij - 1.17 
511 - 3.14 
5~ - 0.67 
5~ 0.33 
5.60 -- 1.42 
5.00 - 1.89 
5.63 5.67• 1.00 
3.66i 7.61 1. 75 
5.86 , 6.66 2.09 
5.46 ', 5. 79 0.48 
5.91 7.13 1.84 
5.24, 6.94 1.11 
6.11 8.14 fi.62 

The means in all cases are taken from the sums of 
each column, and not from the maximum and min
imum. 

---~--------- -~------- ----- ---· 
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ANALYSIS OF THE OBSERVATORY RECORDS FOR JuLY 186~; 
IN CONJUNCTION WITH THOSE OF BIRTHS, DEATHS, 
&c. BY E. SWARBRECK HALL. 

MosT of the meteorological phenomena, this month, were favorable to 
health ; and cons~quen~ly the mortuary record is below the average; for 
July, of the previOus SIX years. 

Atmospheric pressure suffered less perturbation than usual. The month's 
mean, 29•787, is actually below the 20 years' mean, by -·071, being ave·"' 
rare occurre.nce of late. Indeed, it is less than any year since 1856; when 
it was 29•726. The maximum which the barometer attained during the 
month, was, 30·311, on the 20th; the minimum, 29'826, occurred on the 
3rd. The extreme range of the month therefore was 1·025 inches. The 
greatest movement in the mercurial column in any 24 hours, between the 
respective records, was a fall of - ·455, between the 7 a.m. observations of 
the 22nd and 23rd. There were eleven other days on which the oscillations 
exceeded one-fifth of an inch, three of t4e number happened in the most 
fatal period of the month. . 

The total wind-force, 93.16 lbs., exceeded the July average, by:-
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+ 65 ·09 lbs. 1'his prevalence of wind, however, came entirely from the north, 
west, south-west, and north-west points of the compass, especially the last. 
North-east, east, south-east, and south winds, were all below the average, 
both in frequency and force. The calms, 24 times recorded, were nearly 16 
in number, below the average for July. The strongest wind noted, had 5"21 
lbs., pressure to the square foot, and was registered six times dUl'ing the 
month. 

The temperature mean, was: 7·-401 degrees, which is, + 1·19 higher than 
the 20 years' standard mean for July. The self-re!ristering maxima and 
minima thermometers, give the mean of, 48 '46 degrees. The warmest day of 
the month was the last, when the thermometer indicated a maximum of 70 
degrees. It rose to the same height in July 1857-being the maximum 
of 22 years, but in no intermediate July did it rise above 67. The lowest tem
perature was 32 on the 14th and 21st. The same minimum temperatUl'e was 
recorded in 1859, in 1857, 61, 67, the lowest was 34, but in every other year 
of the last eight, it was colder than the present month. The extreme range 
of temperature during July, was, 38 degrees; it was also that of 1856, but it 
exceeds all the other seven years compared. 

The Daily-range, 17 '38 degrees, is + 2 ·03 above the 20 years' average. The 
greatest ran~re on any day, was 29 degrees on the 29th, the smallest, was, 8 
degrees on the 25th. 

Solar-intensity ranged from minimum 52 on the 6th, to maximum 91 on 
the 31st. The meanjwas, 71"96 degrees, which is-4'50 below the average 
of the previous seven years. With such cloudy, wet, and windy, weather, this 
was a natUl'al result. 

Terrestrial-radiation, however, was + "27 above the seven years' mean, 
being, 35 "41 degrees. The lowest record was, 27 degrees, on the 13th ; and the 
highest, 45.5 occurred on the day following. 

There were 19 days on which rain fell this month, being +5~ more than 
the average of the previous eight years. The total rain precipitated was 5"62 
inches, being +3"89 more than the 20 years' mean of July. The greatest 
rain-fall ever registered for July, was in the wettest year that has" ever been 
recorded, 1859, when it amounted to 5"99 inches. The next in quantity was 
only 3'14 inches, in 1842. The thil:d and 4th days of the month were very 
wet, but the rain was continuous and moderate, so that no floods resulted in 
Hobarton. The mean annual rain-fall, by the 20 years' standard, is 21"52 
inches. By 10 a.m. of the 2nd day of the munth i..1 which I am now writing 
(August) a little more than that quantity has been guaged since the 1st 
January, 1863, so all that falls in the five months ensuing will be over and 
above the annual mean. Already (lOth August) the August mean has been 
exceeded; it is therefore probable that 1863 may rival 1859 in the quantity 
of rain deposited. 

Snow mantled Mount Wellington on the second day of the month, and it 
has never disappeared since, though it has undergone both reductions and ad
ditions. On two days of the month snow fell in the city, and whitened all the 
low hills around, but melted away again within twenty-foUl' hours of its de-
position. · 

Humidity mean was 80, which is -2~ below the twenty years average. 
Elastic force of vapor had a mean of 255, which is -4 below the twenty 

years average. 
Spontaneous evaporation, 2.29 inches, was less than half the rain-fall, 

notwithstanding the windy character of the month. 
Cloud mean was 6.11, being + ·84 above the twenty years' average. 
Ozone mean,-as might be anticipated with so much aerial movement, and 

rain-fall,-was very abundant. The mean, 8·14, is + 1'51 higher than the 
mean of all the July's recorded. Moreover, only one month, since Aprill857, 
when the registration of ozone commenced has exceeded the present one ; 
i.e.-September 1857, 8·58. The sthenic type of disease, consequently, was 
the prevailing one during the month, and the proportion of deaths from acute 
diseases of the organs of respiration, compared with the total from all causes 
was unusually great. On the other hand, the asthenic or typhoid type of 
disease, was at the minimum, as the few deaths from causes associated with 
a stagnant and impure condij;ion of the air-the zymotic class-testify. 

Electricitv was both frequent and strong in its indications. Positive was 
recorded 16 times, with a maximum tension, of 5 ·5. Negative was registered 
37 times, with maximum tension of 5. Lightning was observed on the 
evenings of the 2nd, 17th, 27th. Thunde1· on the 29th. Aurora Australis 
on the 19th. 

Forty-eight deaths occurred, which is -8 and five-sixths less than average 
for July of the previous six years. Eleven, only, were below· five years of 
age, and ten were above 60, the oldest being two, each eighty-three years old. 
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These old'men,'with two'others, aged respeetively, fifty-one and seventy·f<\Ur, 
diedatthe-Mai~Invalid A<8Jlum at -the Brickfields. 1The,deaths, at and•below 
fmty-five years of age;<were only•the same in-number as ·those -above ,that age. 
With the exception of July 1860-when so many old people were earried-off by 
epidemic influenza-the proportion of ' old and young deaths, , were never before 
so favorable to the latter, as in the present anti previous months. Jn the 
" zymotic clsss" of diseases, only one death is fairly tabled, an evidence of 
the extraordinary purity of the atmosphere. Twelve death~ (12) were from 
acute inflammation of the "organs of respiration." Eight 6f-this nnm ber, were 
from the age· of nine months-to forty-five years of age: consequent mast -likely 
an exposure to ccild and wet. Five dE!aths from consumption .occmred. Inflam
mation of 'thii brain oansed 2 tleaths. Apoplexy and paralysis 4. Diseases of the 
brain, two. Convulsions directly, <:>nly one, in a .weakly ,chiJd, six months 
old, When atmospheric pressure is more variable, the latter cause of -death 
in young· children; is always greater. Three (3) deaths from .rupture of the 
great vessel distributing the blood to the body from the heart, and two from 
other diseases of the heart, show -that the weather had a disturbing effect 
on the "organs of circulation." The ''organs of digestion" had very few 
deaths. Old age had five, and of 'very young children, three died . under a 
month: old, being either premature or weakly -at birth. From "accidental 
or violent" causes not a single death was registered, a rare occurrence in the 
mortuary' tables. In the General Hospital •12 deaths occurred. In July, 1862, 
there were only nine. In the first week of the•month .the deaths were 10; in 
the' second week, 9; in the third 17. This week was. ,characterised by the 
high atmospheric~pressure, with an undue share of barometric movements on 
three days m succession, the 16th, 17th, and 18th; predominance of strqng 
north, and: north-west winds; an average daily·range of temperature, exceed
ing that of the whole month, by upwards·oftwo degrees. In the fourth week, 
7 only died : in the last three days 5. Tb,e greatest number of deaths on 
any day was five, on the 16th. On any two consecutive ,days, seven, on -15th 
and 16th ; the next· in number being six, on the 19th and ' 20th. The most 
fatal period of the month was from the 16th to the 20th inclusive, being 
22ml, five daya With 14 deaths. On -the '4th, 8th, lOth, 24th, -28th, not a si:ngla 
death took place. 

The Births regiStered were 6S, being 10 less than in July 1862. 

FRANCIS ABBOTT. 

~-~ 

Printed at the Mercury ·steam Press Office. 



ROYAL SOCIETY. 

AUGUST, 1863. 

The monthly evening meeting of the Society was held on Tuesday, 
the 11th inst. The Ven. Archdeacon Davies in the chair. 

Among the Fellows present were, Dr. Agnew, Hon: Sec. ; Messrs. E. 
S. Hall, F. Abbott, W. Johnston, F. Abbott. jun., D. Lewis. T. Johnston, 
L. Susman, J. Turnbull, F. Butler, G. P. Adams, T. Stephens, T. Giblin, 
M. Allport, E. Marwedel, &c. 

E. S. P. Bedford, Esq., having been nominated by the Conncil for 
"lection as a corresponding member of the Society was, after a bcJlot 
declared to be duly elected. 

The following returns were laid on the table:-
1. Visitors to Gardens during July, 713. 
2. Plants flowering during July, species and varieties, 104 
3. Plants received from Messrs. Handyside and McMillan, Nursery-

men, Melbourne, 34. . 
4. Seeds received from Botanic Gardens, Melbourne, 301 papers, (about 

-one-half of which are of plants not cultivated in the Society's Gardens.) 
5. Plants forwarued to 1\!Ies~rs. Handyside and McMillan, 60, and 125 

papers of seeds. 
6. Plants supplied fer decoration of grounds of Prisoners' Barracks, 

40, and 36 papers of seeds. 
7. Tench supplied to His ·Excellency, Colonel Gore Browne, for trans

mission to Sir J. Young, Sydney. 12. 
The tench were forwarded to Sydney in bladders per City of Hobart, 

with instructions that they were not to be touched in any way during 
the passage. Information has since been received that eleven of them. 
arrived safely at their destination • 
.Meteorological Returns. 

(1). For Hobart To-.vn, from F. Abbott, Esq. 
(a.) Table for July. 
(b.) Summary of observations for July. 
(c.) Ditto Ditto for six months, ending 30th June, with Table of 

Mortality by E. S. Hall, Esq. 
(2.) For Port Arthur, from J. Boyd, Esq. 

(a.) Table for June. 
(b.} Summary of observations for June. 
(c.) Reading of Government schooner's barometerforJune. 

The SECRETARY read an elaborate analysis of the Meteorological Table 
for Hobart Town, with a Health Report for July, by E. S. Hall, Esq. 

The presentations consisted of,- · 
(1.) A Chinese Mariner's Compass, from Captain Clinch. 
(2.) Specimen of Virginia red :flower Tobacco, grown at Deloraine, 

from the Rev. E. P. Adams. 
(3.) Specimen of Crayfish, caught near Arthur's Ranges, from Mr. 

Williams, Port Davey, per Mr. 0. H. Hedberg. 
(4.) Jade Axe from New Zealand, from E. S. P. Bedford, Esq. 
(5.) Twenty Quarter-sheets of Geological Survey of Victoria, from 

A. R. C. SelWJD, Esq., Government Geologist, Melbourne. 
(6.) Colonial Office List, from His Excellency, Colonel Gore Browne. 
(7.) Planisphere of the Fixed Stars, with book of directions, from 

Mr. F. Abbott. 
(8.) Three living Plants of Huon Pine, from Mr. Williams, Port Davey. 
(9.) A preparation ot a footal monstrosity-a Lamb-shewing the 

juncture of too bodies to one head and neck, from W. J. Clarke, Esq., 
Norton Mandeville. 

(10.) The CIIA.IRMAN mentioned that another prebentation would be 
forwarded to the Society in the course of a few days-a clock, which 
had belonged to Sir John Franklin. It had been bequeathed to the 
Societ b the late :Mr. Bt1r id e. 
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The SECRETARY requested the special attention of Fellows to the 
specimens of tobacco (presentation No. 2) laid on the tab!(•, and iu re
ference to it read the iollowing extract from the letter accompanying 
it from the Rev. E. P. Adams:-

"Tho plants were grown in sight of the sea-the frosts effected the 
plants of this, the Virginia red flower tobacco, no more than the com
mon sheep-wash tobacco. I have seen some very-fine plants grown this 
year at Deloraine, which is a very cold place. The tobacco which I 
send was of course manufactured and pressed in primitive style, Mr. 
Wilson, the grower, never having seen the getting up of tobacco. The 
crop per acre was very good, and the length of leaf very considerable as 
may be seen from the unpressed specimen which I have forwarded. 

"Some who have smoked this tobacco approvrd of its mildness and 
general qualities. Of course it should have more age and drying than 
it can have bad, for the plants have not been cut more than three 
months. If any one could be encouraged to buy and manufacture the 
raw material, growers I feel sure could be found in abundance, now tb:l.t 
they see the h~xdy nature of the plant, and that it is not difficult of 
culture." 

Several of the Fell0ws present having expressed their approval of the 
specimen, 

Mr. MARWEDEL observed that it mig-ht be useful to collect all avail
able information about the cultivation and manufacture of tobacco, and 
have it published in the transactions of the Society for general circula
tion. 

Mr. STEPHENS remarked that several establishments for the manufac
ture of tobacco, existed in Melboume, were a good price could alway~ 
be obtained for the dried leaves of tlle fine&t kinds. 

On the sug-gestion of the SECRETARY, Mr. MARWEDEL undertook to 
furnish to tlle Society a paper on the subject, containing all instruc
tions necessary for the Auccessful culture of the plant. J<'c.r this pur
pose it is believed that many parts of the island are admirably adapted, 
especially at some localities along the northern coast, between the 
M ersey and Table Cape. were the climate is suitable, and the ~oil from 
its amazing- depth and richneEs, almost ine:o.haustible. 

Mr. W. JOHNSTONE read a paper on the" Physical Geography of the 
Northern Hemisphere," which was followed by discussion on some of 
the points touched upon. 

Mr. Morton ALLPORT mentioned that by the last mail he bad re
ceived a letter from Mr . .Ramsbottom giving an account of his experi
ments on the influence of ice on the Salmon ova. As the idea of thus 
retarding the hatching of the ova so as to render their transmission from 
home to these colonies a matter of certainty was entirely original with 
Mr. Ramsbottom, and as in fact, he had gone home from Tasmania with 
the expressed intention of carrying out the experiment which he has 
lately brought to RO satisfactory a conclusion, Mr. Allport thought it 
was his duty to bring the matter thus publicly und~t· the notice of the 
Society, so as to secure for Mr. Ramsbottom that credit of originality 
which was so justly his due. 

Mr . .ALLPORT then proceeded to read "Obst>rvations on the CrayFish 
(commonly called the Lobster) of Tasmania, by Mr. John Hurst." 'l'hese 
observations were as Mr . .Allport explained, almost the transcript of a 
letter from Mr. Hurst to Mr. T. Giblin. 

During the discussion which ensued on the reading of the paper, Mr . 
.Allport remarked that one observation it containeri bad already been 
of great practical value. It appeared that the young fish when only 
able to crawl among the gravel were destroyed in great numbers by the 
Platypus . .As it was, therefore, pretty certain that the ova and young nf 
the salmon (when first introduced) would also be extensively destroyea 
by the same marauder, which already frequents our breeding ponds, 
measures have been teken effectually to secure them from the attacks of 
so formidablt> an enemy. 

Mr. STEPHENS observed as to another circumstance referred to in the 
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paper, to wit, that the crayfish were no longer found in the upper parts 
of the River Mersey, he could, state from parsonal knowledge, that the 
.fish were plentiful in that river for at least forty miles aboye the salt 
water. 

On the motion of Mr. STEPHENS, seconded by Mr. ADAMs, the thanks 
of the meeting were accorded to the gentlemen who bad read papers, 
and to the donors of the various presentations. 

The meeting then separated. 

OBSERVATIONS ON THE HABITS OF THE LARGE FRESH 
"VI ATER LOBSTERS OF TASMANIA. 

"Having ser.t you the lobsters, I will no\v give you a history of them, 
from their Lirth to their maturity, as this will enable you to choose 11. 

place in which to acclimatise them. 
"Some lobsters are hatched in the sand,in the beds of rivers, and some 

on the tail of the parent, which last remain with the parent until 
nearly half an inch long; however, they are no sooner hatched than. 
their troubles and struggles for life begin. 

"They are beset by a host of rapacious enemies in the shape of Black
fish, Trout, and the sleek Platypus. Myriads of embryo lobsters are 
thus destt·oyed to fill the stomachs of these gouJ•mands of the water, 
who pick the little crawling creatures up as we would shrimps, and eat 
them with as great a relish and as little compunction. Again, those 
who escape these enemies with their lives, are decimated by the winter 
floods; thousands are cru,hed as thPy crawl on the bottom by stones 
and lc'gs rolling over them, and many, no doubt, are swept into the 
sea. Few, therefore, reach the age al whicu they ca~t their shells. 
About the month of November, b evef'y year, they betake themselve~ 
to crevices in rocks and holes in the bank for this purpose; the opera
tion is at fir~t very vi<'lent, and many lose their lives under it; but even 
if they succeed in getting this shell off, and themselveb comfortably 
stowed away in some snug hole, they are not a moment safe, as some 
inquisitive Blackfish may poke his obtrusive uose into the entrance, 
and drag tho poor shelless wretch out to immediate execution, a~ the 
:first few days, after casting their shells, the skin is very soft. They 
appear in a great fright if anything comes near th<>m while in this state 
of undres8, an<i are afraid to use their pincers. In four or five days 
they get .quite hard, and any limbs they may hf\ve lost in battle or by 
accident, come again with the new shell, only, of course, much smaller 
than the others. I think tbe loss of a limb does not give them much 
pain, as wber. a leg is severely wounded, they 1vill cat<.:h it by one of 
their large pincer.claws, and screw it off' by tbe next sound joint. 
Should a flood happen to come while they are in a weak, helpless state, 
without their shells, of course many are killed, indet>J many full-grown 
lobsters that have shells on, are killed. They are all their lives the 
prey of Blackfish, but when about two years old, they begin to prey on 
young fish, and to bear eggs, not, howevet:. a great number, till they 
are full grown, vvhen they produce some 16 or 20,000 eggs each. One 
which I took this season bad a great quantity of sp-twn, I counted 
4,000 eggs, which I considered to be barely one quarter of the whole. 
Lobsters do not require much food; a few worms will keep one for a 
week, though if he manages to lay hold of a fish, he will drag it to his 
hole, and feast on it while it lasts. The male has a much larger tail 
than the female, broader and longer. The sense of smelling in this 
crustacean must be very powerful or sensitive, but I do not know 
whether this can be smelling, or even whether water can con
duct smell, however it is something very strange, and perhaps 
some of yoUt· learned friends can explain it to you. The fol
lowing are my reasons for thinking it is the sense of smell. I have 
frequently remarked that when the men had b · 
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·bank, or rather edge, of the stream, the lobsters would keep coming 
from all parts to the place where the fish were cleaned, although no 
offal had been thrown into the stream; we were thus enabled to catch 
them with great ease. One time I was sitting on a rock fishing, and 
placing the fish beside me, I was astonished to see a fish, which I had 

, killed, slowly moving do.vn the rock into the water, I grasped at the 
fish, but caught a Tartar, for a large lobster caught me. 

" In general the lobster carries her eggs about under her tail until 
nearly hatched, when she deposits them in the sand at the bottom of 
rivers, but I think the last batch of the season are carried about until 
completely hatched. 

"In the small streams running into the rivers, plenty of lobsters are 
to be found in the winter, as they retire up the rivulets, to be out of the 
sweep of the streams in the larger rivers. About the month of May 
they begin to retire, when they may be seen going up the creeks; 
should they meet with any obstacle, such as a steep rock, or log, they 
will take terra firma for it, and make a detour sometimes of many yards 
before coming into the stream again. They do not generally ascend 
rivulets where the banks are steep, or the stream br0ken by falls, but 
such as flow softly through low ferny fiats, and are not subject to sud
den rises. About August or September they return again to the rivers. 
Occasionally a solitary fellow may be found in the rivers during 

· winter. 
"A gentleman on whom I can rely informed me that in the upper part 

of the Mersey, there used to be great numbers of lobsters, but some 
years since a heavy flood (as he believes) swept them all away, as he has 
r.ever seen one there since, although he has frequently fished there. The 
flood alluded to happened in November, so I concluded many of them 
were shelless at the time, and, therefore, easily destroyed. They grow 
to a great size up here; I once caught one which weighed 7lbs. 9oz., 
but the average weight is about 4lb. From the moment a lobster can 
use a claw, until it makes its exit out of the world, it is at continual 
warfare with the Blackfish; the fish preys on the lobster when young, 
but the lobsters that escape never fail when they grow large enough to 
revenge themeelves on the young ofthe 'Blackfish, and even on the old 
onPs, if they get a chance. 

"There is another thing which keeps them from being so numerous as 
one would suppose they ought to be, judging from the number of eggs 
laid in the season, and that is that not above 60 pet> cent. are ever 
hatched, the remainder being only half hatched, as the young have 
some difficulty at times in getting their umbilical vessel and tail out of 
the eggshell. I deposited some eggs, which were nearly hatched, in 
sand, placed in a tin vessel, with an opening in each Bide, through 
.which the water could flow, and fixed it in a stream near my camp. I 
had thus an opportunity of watching them malre their debut on the 
stage of life, and many an unfortunate little fellow, after poking his 
head out, and taking a look ,·ound, found he could not make a J'espect
able appearance in the world, so quietly gave up the breath he had 
enjoyed for so short a time." 

...:::tee> 
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METEOROLOGY FOR AUGUST, 1863. 

PmvATB OBSERVATORY, HoBART ToWN. 

------------------
ln. 0 0 0 0 

1841 29.882 46.67 62.0 30.0 15.6 .80 5 -
1842 29.839 46.17 57.8 35.3 12.7 .84 5 -
1843 29.811 47.25 61.8 33.2 12.5 .83 5! -
1844, 29.689 44.33 57.8 34.8 13.9 .86 5 -
ltl45 29.542 46.48 61.3 34.5 16.1 .78 4~ -
1846 29.999 44.28 59.6 30.2 14.6 .88 6 -
1847 29.774 47.94 65.7 34.8 ll'i.9 .79 5~ -
1848 29.724 45.34 57.8 35.3 14.1 .84 6 -
1849 29.756 46.32 62.2 31.0 15.5 .83 5 -
1850 30.015 49.01 - - - .80 6~ -
1851 29.604 46.65 62.3 33.8 14.7 .81 

51 
-

1852 29.734 45.17 57.7 32.5 11.0 .90 6· -
1853 29.789 46.33 65.1 30.5 14.3 .83 63 -
1854 29.745 48.00 60.8 33.3 13.0 .81 7 -
1855 29.683 53.00 73.0 33.0 15.28 .78 6.20 -
1856 29.211 51.40 66.0 32.0 20.25 .72 5.23 -
1857 30.047 51.60 64.0 33.0 20.87 .73 5.22 7.12 
1858 29.749 50.29 72.0 33.0 18.03 .79 5.23 7.96 
1859 29.875 50.18 72.0 34.0 17.87 .76 6.12 7.00 
1860130.160 49.45 68.0 32.0 19.87 .76 5.09 6.62 
1861 30.057 49.95 72.0 34.0 22.41 .75 4.76 6.77 
18621 29.925 50.64 82.0 32.0 21.71 .73 4.48 7.30 

--
In. 
1.32 
0.99 
1.09 
1.16 
0.63 
1.53 
0.60 
2.66 
2.74 
1.31 
1.10 
3.47 
0.87 
0.23 
0.69 
1.70 
1.02 
1016 
1.70 
1.11 
0.61 
0.97 

1863 29.808 47.!)0 66.0 34.0 16.90 . 77 6.16 8.62 3.29 

The means in all cases are taken from the sums of 
each column, and not from the maximum and min· 
imum. 

ANALYSIS OF THE OBSERVATORY RECORDS FOR AUGUST, 1863, 
IN CONJUNCTION. WITH THOSE OF BIRTHS, DEATHS, &c. 
By E. SWARBREOK HALL. 

The preponderance of meteorological phenomena this month, auspicious to 
health, over those of a contrary character, is very remarkable ; and r.onse
quently the mortuary records are about 20 per cent. below the average for 
August, of the previous six years. 

Atmospheric pressure, 29.808, was a mere trifle +025, higher than the mean 
of the twenty years' adopted standard. It is, moreover, below the mean 
of any of the previous four years. The maximum of the barometer dm·ing 
the month, was 30.514 on tho 14th. Only 1857, 18591 1860, attained a higher 
figure than this; in the previous twenty-two years, ~.e., respectively 30.549, 
30.539, 30.621. The minimum pressure of the month,. was 29.027, on the 1st. 
Lower records than this were noted in 1844, 1845, 1848, 1852, 1856. The 
extreme range of the month, 1.487 inches, exceeded all the Augusts of 
the previous twenty-two years, except 1848, when it was 1.537 inches, and 
1856, when 1.528 was noted. The greatest movement in any twenty-four 
hours of the mercm·ial column, occuned between 1 p.m. of the 25th and 26th, 
and was a sudden depression of =. 605 of an inch ; followed in the next 
twenty-four hours by a further fall of =.309 of an inch. Other movements, 
exceeding one-fifth of an inch, occurred ten times. Atmospheric pressure, 
therefore, was not favorable to health, and the mortuary table showll that the 
~eek of the greatest number of deaths, was that when the greatest perturba.
twns of the barometer happened. It is well to remark, that judging from 
the month's l'!le~n pressure, only, this result would not ha " !e1lD.J • 
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weighing the influence of atmospheric causes upon health and life, is hereby 
strongly indicated. 

Wind force, total 91.84 lbs., was greater than ever before recorded for any 
August, except 1856. It exceeded that of August, 1862, by +34.03lbs. N.E., 
.S.E., S. W., W., and N. W., were all in excess above the :fverage for the month, 
both in frequency and force, particularly in the latter. East and South were 
below, both in frequency aud force. North was below in frequency, but above 
in force. The last six days of the month were very windy and seventeen 
out of the eighteen records, were from northerly points of the compass. 
The strongest winds recorded, bad a pressure of 5.21lbs. to the square foot, 
and were registered six times, five of them in the last six days. The S.E., S. tV., 
.a.nd W. winds, are very propitious to health in tbis city. Calms were only 
twenty times recorded, being =16 below the August average. 

Temperature mean, was 47.90. being =.80 below the twenty years' average 
for August. In 1S53, the mean was 46.33, but no other August since that 
bas been nearly so cold as the present, though many previous on,•s were still 
colder. 1862 had a warmer mean by nearly three degrees. The self·reg:~stering 
maxima and minima thermometers give a mean of 49.74 degrees. 1'he 
maximum temperature of the month, singularly enough, occurred on the first 
day, but was only 66 deg:~·ees. · The minimum temperature, 34, occurred on the 
night of the lOth. 'The month's extreme range, therefore, was only 32 degrees 
1857 only, out of the previous twenty-two years, had a smaller range, i.e., 31 
degrees. 1862 and 1861, had both much wider extremes, the respective 
thermometers ranging from 82 to 32 in the fi,·st, and 72 to 34 in the last. Tbis 
unusual equability of temperature was advantageous to health notwithstand
ing the low mean. 

The daily mnge of temperature, mean 16.90 degrees, was only +.51 above 
the mean of the twenty years' standard, but every year since 1855, has been 
much above the present month. 1862 was nearly five degrees higher, and 1861 
nearly six. 'The greatest range on any day, was 27 degrees on the 2nd, and 
the lowest was 8 on the 8th. 

Solar intenl!ity, mean was 78.91 degrees, which is two degrees below the 
average. The maximum was 92, and occurred on the 23rd, 24th, 26th. The 
minimum was 57, on the 8th. 1'he small amount of sunsbine this month, 
arose from the same causes as in the previous month. 

Te1-rest1·ialmdiation, mean was a7.50, which is above that of any August 
in the previous eight years, except 1858. The maximum was 46 degrees, on 
tha 19th. The minimum 30, occurred on the 9th. In every year since 1855, 
the mini.num was lower than tbis. 

Out of the ill days of the month, min was recorded on no less than 21, 
being +9.38 above the average of the previous eight years, and +4 above the 
highest of the ei~ht, which was 1859. The total min-fait was 3. 29 inches, 
which is +1.23 above the August;tverage. There has now, in the first eight 
months of this year, 24.10 inches of rain been recorded, which is +2.58 inches 
above the twenty years' average for the whole year. On the first ten, and 
last six days of the month, there were showers daily. The greatest amount 
registered for any one day, was .59 of an inch, on the 2nd, and there was 
nearly as much on the 3rd, and . 30 on the 1st. No floods occurred, but the sur
face drains and sewers were well flushed. During the five continuous warm 
days, 23rd to 27th, with N. or N.W. abortive hot winds, the snow melted 
fast on Mount Wellington, and the Hobart Town Rivulet flowed with unusual 
briskness. 

Snow was never abs~nt from Mount Wellington during the whole month, but 
underwent frequent diminutions and aujl'mentations. On several days of the 
month, hail and snow fell in the city, and whitened the roofs of the houses, and 
the low bills around. 

Humidity, mean was 77, which is =2~ less than the twenty years' mean . 
.Eltutw force of vapor, mean was = 17 below the twenty years' mean, being 

only 260. 
Spontaneous evap01·ation, 2.17 inches, was considerably less than deposition. 
Cloud rnean, 6.16 'was even higher than that of the previous month, and 

+.57 above the twenty years' average for August. 
Ozone never attained so high a mean before, In any month since records of 

it have been kept in Hobarton; it was 8.62, wbich is + 1.49 above the six years' 
mean for August. Saturation 10, the maximum of Scbonbein's chromatic 
scale, was recorded no less than seventeen times. The minimum of 4, was 
marked on the morning of the 18th. No obvious reason for such a fall, is shown 
by the other meteorological phenomena noted at that time. Possibly the cau»e 
might be entirely local, arising from the emptying of neighboring cesspools dur· 
ing the night polluting the atmosphere. 

Ti'l""f¥.;,;,, h•n t.hirt.een nositive i_ndica.tions, with a maximum tension of 
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5.5. Negative had 44, with the same maximum. Lightning was observed 
on the 1st, and again on tl.e 8th, accompanying snow-storms. A ur01·a A ustrali8 
was seen on the evening of the 14th. A halo round the moon was visible on 
the 23rd. A very large, perfect, and persistent circle, surrounded the moon 
on the 25th. .A lunar rainbow occurred on the last evening of the month. 

1'he deaths amounted to 41, being 7 less than in the previous month, and 
10k less than the average of Augustin the previous six years. Eleven were below 
five years of age, four of the number being less than a month old. Ten were 
above sixty years old, the oldest being eighty-five. The dividing age, above 
and below which the deaths were alike in number was thirty-six. In the 
Zymotic class there were four deaths ; two died from cancer ; four died from 
consumption, of whom two were Tasmanian born. In the " brain and nervous 
system," the deaths were eight, half the number cases of apoplexy. Of 
" heart diseases," three deaths occurred. Of "disease• of the organs of 
respiration," there were nine deaths reccrded, mostly acute inflammations. The 
"t~rgans of digestion," had only two deaths. The "urinary organs," one. 
One child under a month old died from atrophy. Two men, aged respectively 
83 and 85, died from old age. The one of 8:3, and two others aged 61 and 66, 
died at the Male Invalid Asylum at the Brick.fi.elds. Two suicides, one 
murder, and two aecidental deaths were 1·egistered. There were six inquests. 
Seven deaths occurred in the General Hospital, there were twelve in the 
previous month, and fourteen in August, 1862. In the first week of the 
month, the deaths were sevan ; in the second, eleven; in the third, six; in 
the fourth, twelve ; and in the last three days, five. ThP. greatest number of 
deaths on any day was four, on the 22nd. On any two consecutive days six, 
on the 8th and 9th. The most fatal period of the month was the last seven 
days, when thirteen deaths took place. 1'he meteorological conditions of this 
period, satisfactorily accounts for this disproportionate mortality in comparison 
with the earlier part of the month. On the 1st, 2nd, 6th, 12th, 13th, 15th, 
17th, 18th, 21st, 23rd, 24th, 26th, not a single death occurred. 

~'he births registered were 94, being 29 more than in th~ previous month, 
and 28 more than in August, 1862, · 

J<'RANCIS ABBOTT. 

Printed at the "Meroury)' Steam Press Offic!L--



ROYAL SOCIETY. 
SEPTEMBUR, 1863. 

The monthly evening meeting of the Society was heid on TueBday, 
the 8th inst., at the Museum, Macquarie-street. 

The chair was taken by His Excellency Colonel Gore Browne, C. B., at 
half-past senn o'clock. 

Among the Fellows present were Dr. Agnew, Hon. Sec.; Captain 
Chesney, Professor Irving, Messrs. E. S. Hall, F. Abbott, sen., F. Abbott, 
jun., A. Ibsen, J. Barnard, J. Turnbull, C. Gould, T, Giblin, D. Lewis, 
E. Marwedel, J. Allport, M. Allport, and W. L. Dobson. 

The usual monthly returns were laid on the table, viz. : 
(1.) Visitors'to gardens during August, 1173. 
(2,) Plants fl.ow11ring dul'ing August, speci&s andvarieties, 163. 
(3.) Ditto received fwm Messrs. Handyside and McMillan, nursery

men, Melbourne, 13. 
(4.) Seeds indigenous to New Zealand, received from Mr. C. Diehl, 

Dunedin, 36 papers. 
(5.) Seeds sent from gardens:-

To Superintendent of Botanic Gardens, D'Urban, Port Natal, 50 
papers (indigenous to Australian colonies). 

To Messrs. Handyside, and McMillan, 110 papers. 
(6.) Tench supplied, 49. 
(7.) Books, &c., received sin~e last meeting. 

Meteorological Returns. 
(1.) Hobart Town, from F. Abbott, Esq. 

(a.) Table for August. 
(b,) Summary of observations for August. 

(2.) Port Arthur, from J. Boyd, Esq. 
(a.) Table for July. 
(b.) Summary of observations for ditto. 

An analysis of Mr. Abbott's meteorological observation for August, 
with a health report for that month, by E. S. Hall, Esq., was then read. 

The presentations consisted of:-
{1.) Specimen of Coralline from Seymour, East Coast. Dried and 

mounted specimens of Alga, and Coralines from Kent's Group. 
P1·esented by Mr. F. Abbott. 

(2.) Official illustrated catalogue of International Exhibition, in 4 
vols. Presented by Dr. Milligan. 

(3.) Seeds of tree cotton of Peru. Presented by Dr. Mueller, of the 
Botanic Gardens, Melbourne. 

(4.) Silver Ore. 
(5.) Seeds of tree cotton. Presented by the Editor of the Yeoman, 

Melbourne, per :M. Allport, Esq. 
Mr. GouLD read a short but iuteres~ing paper on the structure of 

the country between Macquarie Harbor and the Frenchman's Cap. 
His remarlrs were illustrated by a diagr~matic map of the district, 
and a collection of fossils from the silurian limestones. He pointed out 
the importance of the limestone formation in a geological point of 
view, and the desirability of still further study of its history. He 
sketched out different routes pursued by himself and other explorers, 
briefly described the geological character of the country about the 
head-waters of the Franklin, and concluded by some genet·al obser
vations on the geological structure of the Western country. 

Aft.,r a discussion had ensued upon this paper. 
Mr. GouLD pointed out some interesting specimens which had been 

brought back by him on his last expedition. Modt noticeable among 
them was a plank of the Arthrotaxis ( -P), which he described as being 
amongst the handsomest of the forest trees of Tasmania. A:t grows in 
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similar situations to the Huon pine, and he ~onsidered it possible that it 
might be to some extent made a substitute for it. The tree attains con
siderable dimensions, and is in some places tolerably abundant, it is 
lighter than the Huon pine, straighter in the grain, split~ easily, but 
is much softer and more open in the grain. 

Mr. M. ALLPORT and Captain CHESNEY expressed favorable opinions 
of the wood. 

[The specimen remains at the Museum for the inspection of visitors]. 
Mr; GoULD next exhibited a sketch of wh:tt he considered to be an 

undescribed species of fungus discovered by himself in the J,oddon 
.Plain~, near the banks of the Loddon river; it had also been previously 
discovered by one of his assistantJ in the Cuvier Valley. He also ex
hibited a specimen of a fresh water crayfish from the Gordon, appar
ently differing specifically from that existing in the rivers on the North 
Coast. The specimen measured fourteen inches in length, but indi
viduals of evan larger size are sometimes met with. The claws are 
much sm.tller than in the Mersey species. 

After some discussion, the thanks of the meeting, on the mo;ion of 
Mr: BARNaRD seconded by Mr. D. LEWIS, were accorded to )\'[r. Gould 
and the doners ofthe various presentations, when His Etcellency left 
the chair. 

-co:;:c-

.. 
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METEOROLOGY FOR SEPTEMBER, 1863. 

l'RIVATB OBSERVATORY, HoBART TowN. 
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18411 ~.795 4;32 7~.o ;.o: 19~9 ~ -6- -- J.'b 
1842 29.615 52.14 67.0 36.2 15.4 .80 5 1.08 
1843129.501 49.19 69.5 36.0Jt7.1 .75 5i 0:99 
1844.29.749 48.11 67.2 35.2, 15.5 .83 51 7.14 
1845!29.907 51.92 73.6 38.8 17.6 .73 4" 0.73 
1846 29.974 40.52 69.5 35.2 17.9 .77 6 0.82 
1847 29.897 51.38 71.6 35.4 18.4 .73 6 0.39 
1848 29.627 48.63 67.0 36.2 14.8 .83 7 1.84 
1849 29.631 45.96 63.6 34.2 14.5 .82 5 1.91 
1850 29.843 49.84 .81 6{ 1.67 
1851 29.425 49.08 69.3 39.0 14.4 . 79 6 2.16 
1852 29.790 49.10 69.2 36.0 15.7 . 79 5~ 3.19 
1853 29.555 47.19 61.0 34.0 15.0 .84 6~ 2.91 
1854 29.754 48.26 66.0 35.9 14.1 .82 711 1.91 
1855 29.888 55.00 77.0 33.0 15.13 .85 6.12 2.60 
1856 29.583 53.37 80.0 33.0 23.90' .70 5.56 1.79 
1857 30.040 50.28 76.0 34.0 20.60 .71 6.63 8.85 2.15 
1858129.638 52.26 69.0 34.0 19.43 .71 5.10 8.01 1.47 
1859129.968 57.23 70.0 32.0 19.261.76 5.26 7.50 1.39 
1860 29.915 53.34 73.0 33.0 20.801.72 5.76 6.97 1.25 
1861 29.929 54.15 72.0 36.0 21.001.69 5.14 7.29 2.02 
1862 29.6i5 52.88 71.0 36.0 17.961.76 6.16 8.10 6.26 
1863 29.778 51.30 72.0 35.0 17.53 .72 5.66 8.45 1.63 

The means in all cases are taken from the sums of 
each column, and not from the maximum and min· 
imum. 

ANALYSIS OF THE OBSERVATORY RECORDS FOR AUGUST, 1863, 
IN CONJUNCTION WITH THOSE OF BIRTHS, DEA'l'HS, &c. 
By E. SwARBRECK HALL. 

While some of the meteorological phenomema this month were adverse to 
health and life, others were so favorable that the mortality was about 13 
per cent. below the average of September of the previous six years. 

Atmospheric pressure mean, 29•778, is exactly the mean of the 20 years 
standard tables for September. Nevertheless, the frequent and extensive 
oscillations of the barometer were of an abnormal character. The maximum, 
30'428, was noted on the 12th, and the minimum, 29·213, on the 8th; so 
th:-.t in four days, the range of atmospheric pressure was 1'215 inches. In the 
previous forty-eight hours, 6th to 8th, the barometer fell-·817 of an inch. 
During the first live days of tLe month, only onedeath occurred, while in the 
next five, marked by the foregoing rapid and extreme variations of atmosphenc 
pressure, twelve deaths took place. Out of the previous eight years, only 1855 
had a greater range for the whole month, i.e.=1'290 inches. Nearly as 
extensive ranges as the above, occurred within a few days, in other periods 
of the month. The greatest fluctuation of the barometer in any twenty-four 
hours, was a fall of-·634 of an inch, between the 1 p.m. observations of the 6th 
and 7th; and rise of the same, on the 11th. On the 14th there was a fall of 
-·623 of an inch. On the 30th there was a rise of + •476 of an inch. On 
seven other days, the fluctuations exceeded one-fifth of an inch. All weakly 
persons, suffering from chronic diseases, or · subject to derangements of the 
circulation, are affected by rnpid, extensive and frequent transitions of at
mospheric presiiUre. Healthy children, however young, are little injured by 
chan gel of pressure, if other phenomel).a a.~·e favorable. 
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Wind force, total 124 ·40 lbs., was i'l excess of the four years mean, by 
+50·16 lbs. North-west winds were greatly in excess bo~h infrequency and 
force. In September1856, the total wind-force was 144·95 lbs., being tho 
highest recorded for this month. In September 1857,124·82lbs., was J'egtstered, 
being nearly the same as the present month in force, but very chfferent, in 
the quarters from whence it came; the north-west wind, in that month, not 
having quite half the strength of the present month. The strongest winds had 
a pressure of 5·21lbs. to the square foot, and were noted twelve tiwes out 
of the ninety observations. Calms were only 16, being-3t below the average 
of September. 

Temperal'<we mean, was 51·30 degrees, differing only from the 20 years 
standard mean, by an excess of +00·38 of a degree. The three previous 
Septembers were all warmer. The mean of the wet-bulb thermometer, was 
exactly that of the 20 years for September. By the self-registering maxima and 
minima thermometers, the mean was 52•77; which is about the uoual differ
ence, with that from the three daily observations of a degree and a half. The 
maximum tempdrature of the month was 72 on the 25th, and the minimum 35 
on the 3rd. The range consequently being 37 degrees. This has frequently 
been exceeded, in 1856, the extremes were 80 and 33, the range therefore being 
47 degrees. September 1859,however,had the lowest minimum, i.e., 32 degrees 
with a maximum of 70, the range being one degree higher than that of the 
present month. 

The daily range of temperature niean, 71"53 degrees was-·49 below the 20 
years mean. Every September since 1855, had a greater mean daily range ; 
1856 !x,ing more than six degrees higher. The greatest rang'e o~ any day of 
the present month, was 30 degrees on the 13th, and the lowest J 0 on the 19th. 

Solar-intensity mean 90"16 degrees, was +3·53 degrees higher than the mean 
of tl>e previous seven years. The maximum, 103, exceeded either of the two 
previous years, and occurred on the 13th. '£he mininmm, 75, was on the 
following day. 

Tel'l'estrial radiation mean was + 1·95 degrees above the mean of the pre
vious seven years, being, 39·58 degrees. The extremes were, maximum 49 
on the 19th, and minimum 33, on the 3rd, 4th, 11th, and 22nd, which is higher 
than any September of the previous seven years. 1'he moderate and equable 
air temperature, with so much terrestrial wwmth and genial sunshine, and 
the thoroughly moist condition of the earth caused by the copious rain-falls of 
the other months preceding this, gave a vigorous impulse to vegetation. 
Meadow grass was never before, for many years, so luxuriant, and the bril
lant floral display was remarkable for so early a spring month. 1'emperaturo 
generally, moreover, was most propitious to human health. 

Rain-fall total 1·63 inches, is-·24 less than the 20 years mean for Septem
ber, at the same time the number of days on which rain fell, was nearly two 
above the average. Light but frequent showers was therefore the pluvial cha
racter of the month. The greatest fall on any day, was only ·29 of an inch, 
on the Jlth, but that was sufficient to cleanse the surface channels. On the 
16th and 29th, a quarter of an inch for each is recorded. June is the only other 
month, so far in 1863, which had a rain-fall below the 29 years mean. 

Snow was permanent on Mount Wellington during the whole month, though 
subject to frequent changes in thb quantity, On the 11th all the low hills 
around the city were coated with snow for a few hours. A hail-storm took 
place at noon on the 2nd. 

Humidity mean was 72, which 'is-4~ below the 20 years mean. 
Elastic joree of 11apour had a mean of 269, being-llless than the 20 years 

mean. 
Spontaneou evaporation wa.s considerably, more than rain-fall, being 2·29 

inches. 
Clou.d mean, 5·66, was-·09 below the 20 years mean for September. 
Ozone was very plentiful in the air during the whole month. Five times 

saturation, 10 of Schonbeins chromatic scale, was registered; and the lowe11t 
amount ever noted did not fall below 7, and w:u recorded six times. the mean, 
8"45, is +71above the average of the previous six years . 

.Electricity was never before registered in such abundance. Out of the 60 
observations, it was never once absent. The positive indications were 22, with 
maximum tension of 5"5. Negative was recorded 38 times, with a maximum 
of 7·5. A thunder-shower oceurred on the 26th. On the evening of the 26th 
there was a large circle around the moon. September i11 said to be usually 
remarkable for a profusion of atmospheric meteo1·s, but none were noticed here 
this month. -

The deaths were 42, being 6 4-6 fewer, than the mean cf the previous six 
yean, Septembers. One of tlJe six, however, l861, had a still smaller mor
tality, only 35 ; while 1860 had the largest number, 65. Out of the 42 deaths 
this month, only 5 were under one year of age, which is preci11ely the srune a• 
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in 1861. At from 1 to 5 years of age, the deaths were 4-one, however, being 
accidental from a burn-while September 1861 had only 2, though both were 
from epidemic diseases. At 5 to 20, the deaths, 4, were also double the number 
of September, 1861, but two of these were accidental, while the two in 1861 
were both from zymotic diseases. At 20 to 45, the deaths this month were 8, 
being one more than September 1861. At 45 to 60, the deaths \Vere 13; while 
September 1861 h:l.d only 8. This group, therefore, it is principally, that 
makes the mortality of September this year, exceed that of 1861. All were 
persons suffering from long standing chronic diseases, in whom the period at 
which death ensues,is so much under the influence of the variations of 
atmospheric pressure. In the group of ages, "all above 60," the 8 deaths were 
all, more or less, affected by the barometrical changes. The oldest was a man 
of 84, who had been removed from the Brickfields' Male Invalid Asylum to 
the Hospital. In September 1861, the deaths above 60 were more than the 
present month, the oldest being 90 years old. The dividing age this month, ia 
very high, there being as many deaths at and above 46 years of age as below it. 
Zvmotic diseases only caused 4 deaths one being from croup, and three from 
diarrhooa. In 1861, there were 5, one from measles, two from diphtheria, one 
from dysentery, and one from typhoid-fever. Six deaths from consumption 
occurred, not one of the number being Tasmanism born. 1861 had three deaths 
only from consumption, but two of them were born in this island. Cancer 
caused one death, hydrocephalus 2, apoplexy 3, and other diseases of the brain 
and nervous system 4. One died from disease of the heart. Two died frGm dis
eases of the respiratory organs. Six from diseases of the digestive organs. Three 
from diseases in the urinary organs. Two infants under thirteen days old, died 
from debility. In the class of violent deaths and diseases, there were one from 
drowning, one scald, one burn, and one "feloniously slain," a fracture of the 
skull, &c. The inquests were 4. At the Hospital 18 deaths took place, in· 
eluding one of the inquest cases. In 1862 only 13 deaths occurred in this 
institution. At the Brickfields Male Invalid A11ylum no deaths were recorded 
for this month, but two of these in Hospital, were men removed from the 
Invalid Establishment. In the first week of the month, 6 deaths occurred ; 
in the second 10 ; in the third, 14; in the fourth, 10 ; in the last two days, 2. 
The greatest number of deaths on any clay was 5, on the 17th ; on any two 
consecutive days, 8, on 17th and 18th. 'fhe most fatal period of the month 
was the four days, 16th to 19th, when 12 deaths took place. On the 1st, 2nd, 
4th, 5th, 14th, 15th, and 29th, not a single death occurred. Had the 
atmospheric pressure been less perturbed, this wonld have been the least fatal 
to life of any September recorded. 

The birtl~.a 1egistered, were 72, being + 13 more than in September 1862. 
FRANCIS ABBOTT. 

l'rinted at the Mercury Steam Press Office. 



ROYAL SOCIETY. 
OCTOBER, 1863. 

The monthly evening meeting of Fellows was held on Tuesday, the 
13th instant. His Excellency Colonel Gore Browne, Vice President, in 
the chair. 

Among the Fellows present were Capt. Steward, Colonel Chesney, 
Ven. Archdeacon Davies, Messrs. E. Marwedel, F. Abbott, F. Abbott, 
junior, T.Stephens, W. Johnston, E.S. Hall, R.Q. Kermode, Dr. Agnew, 
hon. sec., &c., &c. 

Mr. Wintle having been nominated by the Council for election, 
as a fellow of the Society, was after a ballot, declared to be duly 
elected. 

The' following returns were laid on the table :
(1.) Visitors to Gardens during September, 2,268, 
(2.) Plants in flower, do do, species anct;varieties, 289. 
(3.) Do, forwarded to Mr. C. Diehl, of New Zealand (plants to be 

returned in exchange), and 50 papers of seeds, 150. 
( 4.) Plants supplied to Mr. Whiting, ailanthus, 100; do do Dr. 

Crowther, do, 50. 
(5.) Plants supplied for decoration of Municipal Park, Richmond, 

225. 
(6.) Plants supplied to Queen's Asylum, 234. 
(7.) Tench supplied. To Captain Langdon, 12. 
(8.) Periodicals received. (The usual,) 

Meteorological Returns 
(I.) For Hobart Town, from F. Abbott, Esq. 

(a.) Table for September. 
(b.) Summary of observations for ditto. 

(2.) For Port Arthur, from J. Boyd, Esq. 
(a.) Table for August. , 
(b.) Reading of Government schooner's barometer for ditto. 
(c.) Table for September. 
(d.) Reading of schooner's barometer for ditto. 

The Sl!:CRETARY read an elaborate analysis of the Meteorological 
Table for Hobart Town, with the usual monthly Health Report by E. 
S. Hall, Esq. 

The presentations consisted of:-
(1.) A clock, formerly the property of the late Sir John Ft·anklin, 

bequeathed to the Museum, by the late Mr. Burbidge,of Sandy 
Bay. 

(2.) A rupee, from Mr. F. Abbott. 
(3.) Fom- fish, from Captain Harrison. 
(4.) Bronze medal of International Exhibition, trom the Commis

sioners for Tasmania. 
(5.) A colle<>tion of New Zealand seeds, from C. Gould, Esq. 

The SECRETARY reported that His Excellency, as President of th9 
Society, had received from the Honorable the Secretary of State the 
following acknowledgment of the address of the Society to Her Majesty 
<>n the occasion of the marriage of His Royal Highness the Prince of 
Wales :-

Sr&,-1 h&ve the honor to acknowledge the receipt of :your despatch, No. 42, 
<>f the 22nd of May forwardin,i a congratulatory address to the Queen from 
the President and Fellows of the Royal Society of Tasmania on the occasion 
of the marriage of His Rojal Highness the Prince of Wales. 

I request tha.t you will inform the members of the Society that the address 
has been duly laid before the Queen, and that it was most graciously received 
by Her Majesty, 

I have the honor to be, Sir, 
Your most obedient humble servant, 

(Signed) NEWCASTLE. 
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The SECRETARY intimated tuat he had recei;ed a letter from Mr. 
Weber, on the woods of the colony, which he thought of sufficient in
terest to bring before the meeting. 

Mr. JoHNSTON enquired, if it was according to rule that a communi
cation from any one not being a Fellow could be read at a meeting,and 
entered on the transactions of the Society. 

The SECRETARY replied that such a course would clearly be a violation 
of ;the rules, but he thought if a Fellow received from any one, in
formation bearing on some colonial interest, which he considered reli
able in itself, and of sufficient importance for discussion, that he was en
titleO. to bring it under the notice of the Executive of the Society 
(the Council) to be dealt with a~ they thought fit. This had been done 
in the present instance, and permission to read the letter had been 
granted. 

In it among other matters, Mr. Weber stated as the result of his ob
servations and experience in German fmests and elsewhere, that he 
was satisfied the bad character for warping, splitting, &c., which some 
of our woods have obtained, was entirely due to want of care in felling 
the trees at the proper season; and he was certain were skilled labor, 
under government authority (as is the case in Germany) employed 
in fellinl? all timber for exportation, that our ornamental and other 
woods would soon gain a character second to none in the European 
market. 

On the table were exhibited several specimens of our woods, showing 
some of their good qualities. Among them were two pieces of Sassafras 
which bad been used as "straight edges" for five or six years, and 
which showed no signs of warping. 

The SECRETARY read some" Observations on tabltl moving_'' by W. 
Archer Esq., F.L.S. '!'he author after describing in detail some ex
periments on the subject conducted by himself arrives at the same 
conclusion as Profesgor Faraday did some· years ~tgo, namely, that 
none of the phenomena are due to any supernatural or inexplicable 
cause, but are invariably the result of muscular, action, involt:ntarily, 
or unconsciously exercised. · 

A paper on the cultivation of the finer kinds of tobacco, was then 
read by E. Marwedel, Esq., and listened to with I?L'eat interest. It 
was supplemPnted by a very valuable communicatiOn on the same 
subject from Professor Mueller, who also presented several packets 
of seeds of the finest kinds of tobacco. 

On the conclusion of the paper, Mr. 1\larwedel suggested that a com
mittee should be formei to superintend and report upon the growth 
and management of the tobacco rai&ed from the various kinds of 
seed furnished by Professor Mueller. It was agreed that a plot of 
ground in th~ Society's gardens should be set aside for planting the 
seed, and Mr. Abbott undertook to pay great attention to its growth, 
and to report fully' on the subject. 

Mr. KERMODE observed that he, also, wl)uld be happy to plant 
samples of the seed and would let the Society know the result of the 
experiment. lie had seen &t the Longford show a quantity of apparently 
excellent tobacco exhibited which bad been grown near Launceston. 

Archdeacon DAVIES mentioned an instance which came under his own 
notice, in which the tobacco grown on a farm in the interior paid 
double the rent. 

Colonel CHESNEY also knew a farm in which a considerable sum was 
spent last year for tobacco, but where the quantity grown this season 
was sufficient fer the consumption, although the locality was subject to 
night fl'Osts. 

Mr. MARWEDEL thought that, under favorable circumstances ' the 
cultivation of these finer varieties of the plant should realise a clear 
profit of at least .£14 per acre. 

The thanks of the meeting (on the motion ofE.S.Hall,Esq., seconded 
by P. Stephens, Esq.) were then accorded to the authors of the papers 
just read, and to the donors of presentations, and the pro~eedings ter-
minated. ' 
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TO B.A.CCO CULTURE. 

Read by E. l'dARWEDEL, EsQ., 13th October, 1863. 
GENTLEMEN, 

It will be remembered, that at a previous meeting of the Society, 
I undertook to prepare a paper on the advantages to be derived by 
the horticulturists and farm-settlers by the devotion of a part of their · 
time and attention to the extensive cultivation of tobacco, especially of 
the finer varieties. 

I may premise by saying, that many of the remarks I am about to 
ruake on tobacco culture, con sist of collated extracts from the acknow
ledged best works on this subject, adding however, that the information 
supplied by the various treatises, old and of more recent date, I have 
taken the pains to supplement from the expressed results obtained by 
tobacco-growers in these colonies, as stated to me by friends of my own, 
fully acquainted with the successful culture of the plant in various 
parts of the world. 

Without quoting fully from the letters, with which I have been 
favored, I mrty quote this as a remark mstde by all wliters on the 
subject, whethet• authors or correspond.:mts, that "tobacco seeds require 
the b~st grounJ possitle, in consequence of the plant being succulent 
and having a large number of small roots," and it is also pt·oved, that 
certain species (seeds) grow best in a sub-tropical clime. It is the 
Jenerally received opiuion, that the Connecticut, Florida, and Virginia 
are the finest and most prolific, but it may be worth enquiry if other 
sorts do not exist which would be quite as profitable to the grower, but 
of a more hardy nature, and therefore more easily cultivated. 

A German writer says that "the soil should be free from saltpetre 
parts," that the land should be richly manured, that the greatest care 
should be given to the protection of the young plant from frost. On 
these points all writers on the subject are unanimous. 

I would het·e ask if we haxe not, taking simply the above conditions 
into consideration, as fine a climate, a soil in many localities, as suitable 
as that of any other country. for tobacco cultivation, and men as able 
and skilled as any to undertake it. The requirements for its successful 
culture no doubt exist in the colony, and the best varieti~s of seed 
can be purchased in Hobart Town. 

Having tben provided for ns by nature, such facilities for cultivating 
tobacco, knowing also as we do, the large am.:>unt of money which 
annually leaves the colony for its purchase, is it not rE'markable that as 
yet no steps have been taken to g•·ow what we now so largely import, 
and so d~velop a large source of profit and of revenue to ourselves. 

This question, can only be resolved by the owners or oxupiers 
of suita~le land in the colony, who will take the trouble to refer to the 
numerous practical works on the subject, many of which of later date, 
in shot·t and instructive pages, enter iQto 11.1l the necessary details. 

It is not my intention to detail the various seeds, their growth, mode 
of culture of plant, gathering, drying, &c. ; this would perhaps be reitera
ting the observation& of growers, who, in different countries, have written 
fullyupon the subject; neither is it necessary, that I should here speak of 
the medicinal or other qualities of the plant itself. The fact remains 
that we ba vein our power the means of raising in this country an article, 
the consumption of which, as shewn by the Customs' retnrns involves 
t.he payment to other countries of very large sums, yet the growth of 
which would leave to the cultivator a very large margin of profit for his 
small outlay, 

Now without filling this paper with E'laborately-prepared extracts, 
may 1 be allowed, through the medium of the Royal Society, to suggest 
to our occupiers of laud, to set aside each a small portion of their 
ground. if suitable, for tobacco culture. 1 have doubt that after the 
sale of the first crop a much greater breadth would be sown, and the 
benefits of this cultivation would be quickly felt by the producer, the 
consumer, and the public revenue. 
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high scientific attainments, I need not tell this Society, are so widely 
recognised among the learned bodies of Europe. The letter, it will be 
obse•·ved, touche& chiefly on such points as bear on the primary processes 
of cultivation. The original being in German, I have taken the liberty of 
translating it. 

(Translation.) 
Melbourne Botanical Gardens, 

October 5th, 1863. 
SIR-I have received your favor of the 15th of last month, by which you 

ask me to give some information about the cultivation of tobacco in Tasmania, 
and I beg to offer the following remarks :-

The temperature of varioms dis~ricts, especially of the northern side of 
your island, corresponds almost with the southern parts of Victoria, as proved 
by recorded observations, and by the great similarity of vegetation. 

I should, therefore, think that in suitable localities, tobacco could be 
cultivated with success by you, as it has been done here repeatedly in similar 
localities in a northern and southern direction from Melbourne. 

A countryman of ours, Mr. Pollitz, had planted nearly forty acres with 
tobacco, and he intends this year to cultivate double the quantity. The locality 
chosen by this gentleman for his plantation lies at the foot of the Dandenong 
1\'lountain, nearly twenty miles S. from 1\lelbourne. The soil prevail,ing there, 
consists of rather rich deep lying alluvial formations, the points situated a 
little higher being intercepted by slightly lighter and more sandy spots. The 
whole is pretty well drained. 

I do not know exactly which the yield was last year, but Mr. Pollitz told me 
before the harvest, that he expected on an average from 10 to 15 cwt. per acre. 
According to his opinion, the quality of the leaf is very good. 

There is no doubt that tobacco will grow in your island with ~eat 
luxuriancy, at least during the summer months, as your insular climate 
contains more moisture than ours, and as you are less subject to the hot winds, 
which prevail here. 

Whether at all, and in what degree the g1eater moisture has an infiuencs 
upon the quality of the tobacco, experience will teach you, as it appears to me 
not impossible that the resinous parts, essential to the complete maturity of 
the leaf and deciding its quality, may only be found in special cases in sufficient 
quantities in the tobacco grown in Tasmania. At any rate it will be desirable 
to make experiments and trials to settle that point. 

It appears to me very difficult to propose to you sorts, which will be specially 
adapted for Tasm,.nia, as this is even not decided yet for Victoria, notwith· 
standing that this plant has been cultivated here for several years, the particular 
varieties generally grown are the Havannah, Maryland, Virginia, Connecticut, 
and Kentucky. 

Tobacco requires a loose, deep, and nutritious soil, which although not too 
dry, must always be well dl-ained. It ought to be ploughed as deep as possible 
and well pulverised, and J recommend that the land set apart for cultivation 
should be broken up in the spring or winter, allowed to remain so during 
summer, and planted in the spring following. 

Sandy or naturally less fertile soil requires a good quantity of manure ; 
stable manure is under all circumstances preferable, although bone dust, phos
phate of lime, or even guano (the latter lasts only for a short time) render good 
services. 

'fhe very fine seed of tobacco is sown in September on beds, especially pre
pared for its reception, and from these the young plants are transplanted as 
soon as they have made from 2 to 3 leaves. 

~'hat this operation should be undertaken only in dull, or, if possible, in 
rainy weather, and that the young plant in the first period of its growth, in case 
very warm or dry weather should set in, should be sometimes watered, I 
hardly need to mention. 

The further proceedings consists principally in the following :-
The plants must be heaped as soon as they are eight inches high, all side

shoots and the blossom stalk should be carefully removed, as soon as the) 
appear, and the caterpillars, so troublesome to us, should be regularly taken 
off, as, if this is neglected, often the entire Cr.Jp might be lost. 

The beds must be freed as much as possible from weeds. The plants should 
stand four feet' apart. A great portion, for instance, the pulling off, the re
moval of the caterpillars, &c., co•Ild be done by children. 

The matDiity of the leaf is ascerta.ined by the peculiarly sticky surface of 
the same, and some~~!"es ~y ~he aJ:>pe~ran~e. ?f ye_ll~wis~ g_reet;t SJl.O~s ?~ it. 



~ltade, or, as is done by Mr. Pollitz, the whole plant is cut off close to the 
ground and dried in the same way. 

The latter method seems to have the preference, in so far that during this 
more slow drying many of tho top leaves, probably not quite ripe, may 1·ipen 
afterwards; besides all receive more easily a fine color, and the leaves are less 
subject to break or tear, and lastly it saves a great deal of labor. 

It was recommended by many to put the leaves a few days after they are cut 
in heaps, and to subject them to a heating or fermentation, but as this requires 
not only great caution, but also experience, as too strong or too long fermenta. 
tion may easily spoil the ·.~hole, and as this operation may just as well be done 
by the rnanufRcturer Rfterwards, it appears to me bettor if the grower confines 
himself to drying the leaves only iu the manner above described. 

All the leaves will r~ceive, slowly though surely, a more or less dark 
brown color. The further manipulation is carried on in the manufactories, and 
does not belong to this province. 

AI ways ready to serve the Royal Society of your beautiful island, 
I remain, &c., 

(Signed) W. F. MULLER. 
I must now apologise to the President and Fellows for the brevity of 

this communication a most important subject. To extend it by further 
reference to the statistical returns and works already referred to, would, 
perhaps, be wearisome to many, but if from the few remarks I have 
made, general attentionsbould more earnestly be directed to the subject, 
then may I l1ope to have achieved the honor of not having uselessly 
wasted the valuable time of yourselves or the public; and in conclusion 
I beg to bring under notice the fact ~hat countries which are now 
largely exporting tobacco, were as ls.tely as twenty years ago, only (as 
is at present the case with Tasmania) commencing to cultivate it. 
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METEOROLOGY FOR OCTOBER, 1863. 
"PRIVATE OBSERVATORY, HoBART TowN. 
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1841 29.835 54.08 80.5 36.6 17.1 .70 4 - 2.41 
1842 29.526 50.36 72.0 39.0 17.1 .74 5 - 1.78 
1843 29.618 54.()4 75.6 38.2 21.3 .67 5 - 1.47 
1844129.776 52.75 72.2 36.5 18.6 .71 4~ - 2.57 
1845 29.924 54.66 91.5 35.5 16.8 . 76 5t - 1.19 
1846 29.831 53.77 79.6 35.2 19.0 .72 6 - 1.61 
1847

1
29.852 52.51 80.o :w.6 20.3 .76 6~ - 1.74 

1848 29.699 50.41 72.0 39.0 16. 9 . 79 6* - 1. 27 
18491

1 

29.744 51.35 73.:3 35.8 19.6 . 76 5t - 1.41 
1850 29.896 53.16 78.8 35.9 21.2 .74 5t - 0.26 
1851 29.788 51.85 80.0 38.0 18.2 .76 5 - 0.79 
1852 29.654 51.93 78.2 36.3 16.4 . 73 5't - 1. 77 
1853 29.877 51.31 72.3 35.2 14.8 .84 6l - 2.59 
1854 29.682 54.06 85.9 35.0 17.4 .80 6t - 1.74 
1855 29.772 60.00 85.0 36.0 17.00 .72 - 4.75 - 1.51 
1856' 29.609 55.19 74.0 35.0 22.00 .68 5.46 - 2.22 
18571 29.8~5 54.20 72.0 36.0 2?-~2 . 72 6.?01 7.87 2. 2~ 
1858 29.934 58.09 84.0 38.0 23. 35 .69 4.3916.41 0.70 
1859 29.715 55.371 82.0136.018.06.71 6.16, 7.80 1.91 
1860, 29.919 55.11 75.0 40.017.41 .76 7.121•7.72 3.09 
1861, 29.747 56.25 87.0 39.0 20.54 .72 5.81 7.42 5.04 
1862 29.966 57.33 81.0 37.0 21.12 .71 4.7717.96 1.72 
1863 29.667 53.58 76.0 39.0116.84 .74 6.53 ' 8.41 3.11 

The means in all cases are taken from the sums of 
each column, and not fro!ll the ma.ximum and minimum. 

ANALYSIS OF THE OBSERVATORY RECORDS FOR OCTOBER, 
1863, IN CONJUNCTION WITH THOSE OF BlliTHS, DEA l'HS, 
&c, BY E. SWARBRECK HALL. 
The meteorological character of October is altogether abnonna.I, though 

some of the phenomena were most propitious to the health of the young and 
those in a previously sound state; others, however, were unusually fatal to 
those iu the reverse conditions. The mortuary record is about I 3 per cent. 
above the average for October of the previous six years, while September had 
the same percentage below the rate of that month. 

Atmospheric pre8sure mean, 29.667, is - "113 below the 20 years' standard 
average for October, and, moreover, is considerably below that of any 
October since 1856, when it was 29.609. The maximum pressure, 30 427, 
occurred on the 3rd; the minimum was noted on the 26th, and was the unusu
ally low pressure of 28.616. No Octolier in the previous 22 ygars had so low 
a minimum; indeed in any of the other months of the year, during the same 
period, it was only recorded below in July, 1847, 28.510; and in September, 
1847, 28.598. "'he extreme range of the barometer during the month, there ~ 
fore, was 1.811 inches. This exceeds the ranges of any October in the pt·evious 
22 years, and surpasses that of all the other eleven months in the previous 8 
years. The greatest movement of the mercurial column was a fall of - .820 of 
an inch, between 1 p. m. of the 25th and 26th. This exceeds that of any October 
in the previous 8 years, and that of any other month, of the same period, except 
January, 1856, + 1.014; anrl August, 1856, + ·828. No mat·ked phenomena 
accompanied this sudden depression of the barometer in Hobart Town, but 
subsequent accounts from the other neighboring colonies, and of vessels at 
sea, give records of fearful stc rms and floods occurring at that time. The 
barometer was very much perturbed durin§ the whole month. the r 
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f()f the daily 1 p. m. observations having exceeded the fifth of an inch eight 
times. 

The wind-force total, 96·76lbs., is +8.15lbs. above the mean for October. 
South-west winds had the greatest excess abov.e the avarage, both in frequency 
and force. The next in excess, above its usual rate, was north-west, but 
there cau he no doubt that this was, and often is, from this quarter in Hobart 
Town, more apparent than real. l''rom observations elsewhere, we must 
conclude that a north-west deflection is often given to south and south-west 
winds, probably from the conformation of the land in this locality. This is 
corroborated, moreover, by the coldness and purity which is occasionally so 
remarkable in winds from such a hot and impure source. South and south
east winds were both below the ave1·age in frequency, but above in force . North
west winds were below the average in both respeots. The calms were 16, 
being a fraction above the mean for October. The strongest wind noted had 
only a pressure of 5.21 lbs. to the square foot, an:l were but registered four 
times. Constant, but moderately strong breezes, therefore, was the pre. 
vailing characteristic of this mo}\th, and, in a sanitary aspect, were favorable 
to health. ' 

Temperatu1·e mean this month was actually-·87 below the 20 years' 
mean for October, being only 53.53. No October since 1853 has been so cold. 
In that year the mean was 51.31. Singularly enough, the mean from the 
self·registering maxima and mi~aima thermometers corresponds within a few 
decimals of the former, being 53.58 degrees. Usually there is a difference 
of t~bout one and a half degrees greater warmth in the latter. The maximum 
temperature of the month was only 76, and occurred on the 6th; the minimum 
was 39, and WI\S recorded on the 17th. The range, therefore, was 37 degrees, 
1862 bad a range of 44, and 1861 of 48 degrees. 1860, however, the smallest, 
had only a range of 35 deg 

The daily range of temperature mean was only 16.84 degrees, which i~ 
-2.18 degrees below the 20 years' average for October. No October since 
1853 had so small a daily mnge. 1862 was nearly five degrees more. The 
highest range on any day of the month was 28 degrees on the 6th, and the 
lowest was 7, on the 18th. W1th the European view of the influence of daily 
variations of temperature on health, this report would; therefore, be con
sidered propitious. In this climate, however, daily experience strengthens 
the opinion that great alternations of temperature do not prove so inimical to 
health, as our home teaching would lead us to expect. 

Sola?' intensity mean was only 93.79 degrees, but with the extreme range of 
114 degrees on the 6th, and 59 on the 31st. The mean -2.02 below the 
average of the previous eight years. So many wet and cloudy days account 
for this. With ordinary precautions, clear stroog sunshine is a promoter of 
health, and its absence the reverse. 

Te?'rtstrial radiation mean, 42. 66, is + 1 09 above the mea.n of the previous 
eight years, but not so high as 1862 by about two degrees. Silk-worm eggs, 
preserved in the same room and under the same conditioos as last year, have 
not yet hatched (lOtli November), though in 1862 the caterpillar came forth 
first on the 24th of October. The black mulberry is in the same ratio 
slower in leaving this year than in 1862. 

Rain-fall total, 3.11 inches, exceeds the October average by +1.34 inches. 
Only 1856, out of the last 22 years, had a larger deposit of rain, i.e., 5.04 
inches. The next in amount was 1860, 3. 06 inches. No other year's October 
eame anything near to the quantity of the pr~sent month. Ra.iu fell on 
nineteen days of the month, which +5 more days than the average of the 
previous eight years, but exactly the same in number as 1860 and 1861, the 
previous maximum. In the first 12 days of the month there were only 4 days 
on which rain fell, and that so small in quantity as .03 of an inch on P.ach. 
On the 14th there was a good downfall-nearly half an inch. But the heaviest 
rains fell on the 30th and 31st, the united records of which amounted to 1.39 
inches, being nearly the same as the month's excess over the 20 years' mean. 
No floods occurred, though both the air and earth were well washed of their 
impurities. 

Snow was nevsr absent from Mount Wellington during the month, but 
underwent frequent mutations, both of decrease and increase. None fell in 
the city or low hills around it. 

Humtdity mean was 74, being + 1 above the twenty years' mean. 
Ekuitic force of vapor was also in excess above the 20 years' mean, being 

207, or +6 more. 
Spontaneous evaporaion wa.a 3.05 inches, or actually less than rain-fall-a 

nre phenomena in any month, but especially so for so windy a month as 
Octolier. 

Cloud ·mean, 6.53, exceeded that of the ,20 years' average by +91. 
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largest 11mount .ever-recorded in October. The extremes were, maximum, 10, 
five times; minimum, 6.5, once. 

Electricity had 15 positive indications, with maximum tension of 7. Negative 
was recorded 45 times, with also thb maximum tensioR of 7. Only twice out 
of the 62 observations in the month was a nil record made. The A u1·ora 
A ustrali8 was observed on the evening ·of the 8th, but was not remarkable in 
any of its characters. 

The deaths of the month were 49, being six and one-seventh more than the 
average of the six previoua Octobers, and + 19 more than October, 1862. 
1861, however, had one less, being the minimum record, 29, for any mouth. 
The highest number of October deaths was 57, and was marked both in 1857 
and 1858. Under 5 years of age the deaths were only 10, four of the 
number under 1, and one of those accidental. The month, therefore, was 
remarkably propitious to infant life. Above 60 years of age the deaths were 
16, the oldest being two invalids of the Brickfields' Asylum, aged ea.ch 89. 
In that establishment, however, there were five deaths, and two more were 
removed to the Hospital and died there. ·The dividing age, 57, above and 
below which the deaths were alike in numbers, h&S rarely been so high. To 
the young and healthy the meteorological phenomena of the month, there· 
fore, was eminently favorable, but diseased and aged persona succumbed to its 
cold, and variations of atmospheric pressure. .Zymotic disease only caused 
four deaths, but one of these was from scarlet-fever. This disease is very 
prevalent in Victoria at the present time. A death from this highly contagious 
disease has not been before recorded since August last _year. A servant 
woman, aged 25, also died in Hospital from typhoid fever. Local causes would 
doubtless account for this, for the weather could not have been less favorable 
to the incubation of this fatal and preventible disease. Acute diseases, in 
any of the classes of the standard nosology, were rare. There were five deaths 
from accidental causes. Seven inquests were held. Of the five deaths from 
consumption none were Tasmanian born. 21 out of the 49 deaths occurred 
in the public institutions-Hospital and Invalid Asylums. In the first week of 
the month there were 15 deaths; in the second week, only 6 ; in the 
third, again 15 ; in the fourth, 9 ; and in the lMt three days, 4. On the 8th, 
9th, 13th, 20th, 27th, and 29th not a single death took place. The greatest 
number of deaths on any day was !i, on the 15th. The most fatal period of 
the month was from the 14th to the 18th, inclusive, 15 deaths in five days. 
During these days atmospheric pressure was about the average of the month, 
temperature below, and wind-force also below. 

The births registered were 67, being 29 less than in October, 1862, thus 
more than counteracting the excess in the previoua month. 

FRANCIS ABBOT!'. 

rr•\ 
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ROYAL SOCIETY, 
NOVEMBER, 1863. 

The monthly evening meeting of the Fellows, was held on Tr1esday, 
the 1vth inst. The Ven. Archdeacon Davies, Vice Pt·esiJent, in the 
chair. 

Among the Fellows present were, Capt. Chesney. R. E., Messrs. J 
Tumbull, F . Abbott, F. Abbott, junior. T . Giblin, L, Susman, T. 
Johnst0n, W. Johnston, D. Lewis, R. Lewis, A. M. Nicol, S. H. Wintle. 
Dr. E. S. Hall, &c., &c. 

The following retums were laid on the table:-
1. Visitors to gardens durin~ October, 1,865. 
2. Plants in flower, during October, species and varietie•, 396. 
8. Plants supplied to J. J. Stutzer, Esq, Melbourne, 80. 
4. Seeds supplied to Queen's Orphan Asylum, (papers), 81. 
5. Tench supplied to-. Steiglitz, E sq., 12. 
6, Pet·iodicals received (t.he usual). 

Meteorowgical Returns. 
1. Hobart Town, from F. Abbott, Esq. 

(a.) Tl.ble for Octob~r. 
(b.) Summary and analysis of observations f:>r October. 

2, Port Arthur, from J. Boyd, Esq. 
(a.) Table for September. 
(b.) Reading of Governme~t schooner's barometer for September. 

In connection with the Hobart Town Table the Secretary read the 
usual analysis of the observations, together with aHealth Report for 
the month by E. S. Hall, Esq. 

The following pre•entations to the Museum were brought under the 
noti.Je of the meeting:-
l!'rom Dr. Milli6an, London, 

Fine specimen of Gt·aphite, f•·om Russia. 
Ditto ditto, from Lower Canada. 
Specimen of Oxide of MangJ.nesP., from Nova Scotia.. 
Two specimens of Gypsum, from ditto. 
Specimen of Hrematite, from ditto. 
Specimen of Oil Coal, from ditto. 
Specimen of Albert Coal, from New Bl'Unswick. 
SpecimP-n of •ralc, from Canada. 
Specimen of Cobalt and Nickel Ore, from Hnngary. 
Septaria from Middle Carboniferous Series, Cape Breton. 

Marbles, from Victoria Works, Pimlico, Londoo,
Emperor'sRed (Spanish). 
Italian Red. 
Sienna. 
Irish Green. 
Genoa Green (Verd Antiqus). 
Italian Griotte. 
Belgian. 
Red Devonshire. 
Cornish Serpentine. 
ditto, ditto. 
Specimen of Gorgonia, from a. Coral Reef, Keppel Bay, Queensland. 

Presented by Capt. Hopkins, of the Prairie. 
A SuckiBg Fish (Remora). Presented by Mr. Colvin. 
An interesting paper·on "Volcanic action in N11w Zealand" was read 

by Captain Chesney, R: E ., and illnstt·ated by reference to a large map 
of the North Island. 

On the conclusion of the paper Archdeacon Davies remarked in 
reference to the shock of earthquake recorded by Captain Chesney, as 
having been felt 150 miles off the West Coast of New Zealand, on the 
23rd January, 1855, that on that exact day a very sudden rise (and 
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fall) of the waters of the Derwent, as far up as New Town Bay, had 
taken place to such an extent as to wash up-a log of wood on the road 
near Bisbopstowe. This, no doubt, was due to a wave having its 
origin at the seat of volcanic disturbanc9. 

In answer to questions from Dt-. Hall, Captain Chesnpy stated that 
several slight shocks bad been felt at Hawkes Bay since 1855, but 
during the whole pel'iod of his residence at Wellington, b~?tweeu the 
years of 1853 and 1856, shocks were of fortnightly occur•·tmce. As 
to t.be prevalence of skin diseases among the natives in the vicinity of 
the Hot Spring$, it was supposed this was due to the sulphur and lime 
heJrl in solution in tbe water. 

Mr. ABBOTT read" Notes on the six months Meteorological Registers 
from the Light Honses on the Coast of Taernania," Captain Chesney 
obset·ved that ns rPgieters similut· to those just 1·eferred to were kept at 
Auckland by the Engineer Dep,• rtment, and at Dunedin by the g0vern
ment, it would Lefor our mutual advantage were exchanges ._,:ft'ected. 

-The SF.CRETARY u "dertoolr to write on the suLj.•ct to Dunedin, 
Auckl1nd, and In vercargill, and also to the neighboring colonie•, and 
he had no doubt that the proposed exchange would be gladly acceded 
to. 

As our meter> rolo{l'ical stations arE> confined to our ' bores, or to islands 
in tbeit· vicinity, it was s,;ggested that it would be vet·y desirable to 
have nt lell.st one station somewhere in the centre of l he island. It 
was expla,ined that the impt,rta.nce of such a locality for observations 
had long been rer·ogn ised by the Society, and that a. set of inFtt•nm~nts 
had been supplied, some yeat·s ago, to a gentleman in the Campbell 
Town distt·ict, wto had undertaken tJ make use of them. Cit·ct.Jtn
stances however bad proba bly prevented hi·· · from doing so, and after 
a few imperfect returns hau Leen mad!', the observations ceased. It was 
to be hopeJ, howel'er, that ~orne volunteer might yet. 11ome forward 
who c uld afford time to carry out in a scientific r.nd efficient manner 
the ob"ervations required. ' 

A paper on "The Post-tertiary MarinE> Deposits of Hobart Town," 
by Mr. WintlE>, w:;s then read, and was followed by discussion on some 
nf the points alluded to 

Tbc thanks of the meeting to the authors of the papers just read, and 
to the donors of preseutot ionshaving been moved by T. Giblin, Esq., 
and carried by acclammation, the proceedings termmated. 

ON VOLCANIC ACTION IN NEW ZEALAND. 

Although it is generally known that some portions of New Zealand are still 
subject to earthquakes, I believe very little has been published on the subjeet, 
and therefore the few reliable data which are proposed to be laid before .the 
Society to-night, may be thought not unwDrth.v of being the subject-matter of 
a sep"rate paper. \ · 

Ofhcers in the navy and army have often opportunities of · collating .facts, 
which, in the aggregate, are valuable to science. The best instauce of such 
usefulness is !Jerhaps that of the late Colonel Baird Smith, of the Bengal 
Engineers, who was callen "Earthquake Smith," during his early l'ndian 
career, from the care bestowed by him in obtaining information relative to 
those. phenomel).a as they occurred from time j;o ttme in variO'lS parts of Hin
dostan. He has since become better known as Commanding 1Engineer i,Q"the 
memorable Siege of Delhi, on the success of which, tbe contiuuance o~ Eng
land's rule in India depended; and subsequently from the exertions made by 
him in relieving the famine-stricken natives. In the latter ·service he 1,i:Jst his 
life from sheer over-work-it will be long, before Indian officers forget -' Baird 
Smith. If officers would record everything of importance that come~ uhder 
their notice valuable contributions might be made to science. ·'' l 

'I now proceed to give a short sketch of the past and present state . of 
volcanic action. in New Zealand, and to add an account of one particularly 
sev.ere.sbock. The whole three of the New Zealand islands have appa@.Utly 
been elevated fr6m beneath the Southern Ocean 'at no very distant periOd.'' 'A.t 
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.one time the volcanic action was so violent that the greater part of the 
country must have been uninhabitable by man. This action has, to u certain 
extent, subsided, and most of the volcanoes are extinct, yet there is still 
quite enough movement left to alarm any visitor to the south part of the 
Northern Island. 

The neighborhood of Auckland abounds with extinct volcanoes, there being 
one (Mount Eden, with a crater about 500 yards in diameter) not a mile distant 
from the capital. One peak, Rangitoto, within eight miles of Auckland, is 
entirely com posed of hard, lJlack metallic scoria, broken into myriads of pieces 
by some vast convulsion. No shock of earthquake, worthy of the name, has 
been felt in Auckland within the memory of man; the fires have all died out, 
.and the numerous cones left by them serve only to beautify a landscape which 
must at one time have been a fearful, desolate scene. Near Taranaki there is 
"solitary, grand cone also extinct, and there are everywhere traces of the same 
tremendous agency having existed in times past. 

About the middle of the Northern Island the fires are still alight, but the 
"'pout of the kettle bein.~ open, or, in other words, there being numerous 
thermal springs and jets of steam, no upheaving is perceptible. In this regton 
the only volcanoes still active are Su/phu1· Island, always burning, and 
Ruapehu, an active peak south of Lake 'l'aupo. 

'l'he hot springs in the centre of the Northern Island are worthy of more 
than a passing notice. 'l'he whole district round the lakes abounds in hot 
oprings, the most remarkable ones being t>ear Roto-rua and Roto-mahana. 

'!'he village of Ohinemutu is built on the border of the former lake, and in 
the very midst of co.J.ntless boiling springs and jets of steam. 'l'he mist rising 
from this locality is visible from a distance of twelve miles, and the VIllage is 

inhabited by Maories, who reqnire no fires except for their pipes. 
All the cooking and washing is done in the water, which bubbles up in the 

midst of them at a temperature of from 210° to 212° Fahrenheit. ·warmth 
is derived from the same source, and the inhabitants pass a good deal of their 
time sitting up to their chins in baths, the temperature of which has been 
lowered by the passage of the fluid along surface channels. Many of the 
rocks are quite hot, and with the aid of a blanket a simple and inexpensive 
hot air bath is always obtainable. 'l'he water at Uhinemutu is strongly 
impregnated with sulphur. and the people who use it to excess seem to be 
remarkably subject to cutaneous disorders. About twelve miles from Roto-rua 
is a lesser lake called lwto-mahana, one of the loveliest spots in creation. 
'!'here are here two immense caldrons of deep blue boiling water, which ever 
overflows and trickles down a series of steps formed of the incrustation 
deposited by itself, until it reaches the cool lake below. 

The appearance of one of these springs is that of a magnificent white marble 
fountain enveloped in mist. The other is similar, except that the terraces or 
steps are beautJfully colored. I was able to u1easure the latter approximately 
by angles. 'l'he basin of boiling water is just 100 yards in diameter. 

· The effect of walking on the incrustation was very much like that of travers
ing rough ice. From Roto-mahana, I brought away, packed in the luxuriant 
moss that grows in the vicinity, some very delicate specimens of corn-cO>bs and 

'· reeds, which had been petrified by the action of the water. 
Near Roto-mahana are some geysers whose action is intermittent. They 

were quiescent when we visited them, and the w«terworn openings alone 
attested the violence of the jets which occasionally issue from them. :Further 
south again, near Lake Taupo, are various thermal springs and jets of steam. 
Not many years'agothe action of some of these caused alandslip, which buried 
o.live the great chief Te Heu Hen with a number of his followers. 

Near Lake Taupo is Ruapehu, before mentioned as the loftiest volcano in 
_if ew Zealand. 

Slight shocks of earthquake are common near Cook's Straits, and attract 
little notice. It requires that a severe one should be felt before one's faith in 
the durability of strong buildings begins to waver. Wellington experienced a 
very severe earthquake in 1848, and another in 1855. I am enabled to lay 
before the Society some statistics relating to the latter shock, recorded on the 
spot, from a careful personal inspection made before the repairs were com
.nenced. The earthquake of 1855 extended from Canterbury, in the south, 
to Auckland, in the north, and was sensibly felt on board a vessel 150 miles 
.from New Plymouth. Its focus seems to have been somewhere in a range of 
mountains running from Cape Palliser in a northerly direction, and to have 
been within 30 miles of Wellington. 

~his district, which as has been already mentioned, was always liable to 
Blight shocks of earthquake ever since it first became known to Europeans, had 
been unusually free from disturbance of the kind for several months before the 

. occurrence of the severe one to which reference is now made, and from the 
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oetfects of which the towns of Wellington, Nelson, and Wanganui ·all suffered 
severely. It is to its effects on the first of these three localities that I wish to 
-call attention. On the 23rd January, 1855, at a quarter past nine p.m., the 
earth was rocked so violently for a space of three minutes that it was almost 
impossible to stand. The shake was accompanied by loud underground noises, 
.and did a great deal of damage to the town and neighbourhood. A succession 
of slight shocks took place during the rest of the night, and continued -for 
several weeks, the intervals between then gradually becoming longer; but the 
damage appears to have been caused chiefly by the first shock. The following 
statement includes the town of Wellington alone, excluding the Banack and 
.and Ordnance buildings :-

Deaths, 1 ; serious injuries, none. 432 chimneys were found to be totally 
destroyed, 325 injured, and 73 uninjured. The per centage will therefore 
.. tand as follows :-

52·05 per cent. were down 
39"16 per eent. were injured 
8 •79 per cent. were uninjured 

.26 dwellings houses, mostly clay or brick, were destroyed, and 25 very much 
injured; 4 ovens destroyed, =d 6 much injured; 5 detached outbuildings 
destroyed; 1 public building destroyed, and 8 much injured. One of these 
buildings was the Provincial Council Chamber; the upper timbers fell all 
<Over the table, around which the members would, in ordinary course, have 
been sitting. A domestic trial to the Speaker had providentially prevented 
the members from meeting that night. 

A large wave washed the whole of the coast immediately after the shock, as 
in the case of the great earthquake at Lisbon, and did some damage at various 
spots. In the valley of the Hutt the ground was much rent and broken, and 
the bridge across the river was destroyed. In some places bushes had been 
burnt by jets of sulphureous flame issuing through the fissures made in the 
earth's crust. Immense landslips were apparent on the range previously 
mentioned, but the most remarkable featm·e of the tremblement de terre was 
the upheaval "of the whole face of the country from three to eight feet. This 
last change rendered most of the boat piers useless, unless at high water. 

A known rock, which had always had eighteen inches water on it at low 
water spring tides, was now bare to the extent of two feet at the same time, 
affording the Collector of Customs (Mr. Carkeek) and myself a very fair way 
of measuring the extent of the upheaval. The change was very visible in 
Some's Island from the oysters that perished in consequence of their being 
removed from their natural element. 

It may be as well to remark here that the neighborhood abounds with old 
sea beaches, some at a considerable elevation. The valley of the W airarapa 
has evidently been covered by the sea at no distant period, and I was able at 
one place to see a section of a stratum, of fourteen feet deep, of water· worn 
pebbles. This section occurred in a well at Featherston. 

The damage to the town of Wellington by the earthquake of 1855 was 
roughly estimated at £45,000, the Union Bank of Australia, a handsome 
building, whirh had just been finished, having cost about £1,000 to repair. 

Low wooden houses properly built were uninjured. All brick, stone, and 
mud buildings and walls were either destroyed or much broken in general, 
a.nd.heavy wooden buildings, especially two·storied ones, all suffered much. 

loth November, 1863. 
F. R. CHESNEY, Captain, R. E .. 



1 

"·.··: .. · METEOR<>LOGY FOR NOVEMBER 1863. 
- . - _,. - . J ' . 

{. 

·, l'IUVATE OBSERVATORY, HoBART TowN. 

·~:-1:~ - ~ - ~- ll -1·=-18 .l'.t' ~ ~ ~-
~ _g Q) "t) ~ 0 r-;..8 . CIJ ~ ~ • 'S 

h Q,) ca • ~ s. a g'.o aS t·~ . p.... ~ 0 cas .., 
§~~""d. s~~ Sen · §~ ~S]~ . 'S. s . 1'0 - Q) "-~ " ~ ... "" ... .., -~.., 0 0 ' ~ ~ • 

~ 1:§& ~...:1 JJ;§ JJ;§ ~f: §gj<l"' l ~s a·~ 
~ ~ ~ ~ ~] ~ ~ 8 S5 ·ce ~ ~ .s 1 ~ ~ 5 k c: ~ 
,..... ~"EC"'E-t~ ca~ ce~r-cs ."C:~ooosol'd 

§i<Q § -~ -~ ~$ 1' ~ S' 11.2 ~~ ~ 
M c6 c:> c3 '~""'~ ~ tto 0 ~ 0 cl 

~~ ~ ~ ~ ,.. A"'~ ..... ~ 
-~--~--~-----In. o o o o ... In. 
1841 29.627 59.02 83.5 43.8 20.8 .62 6 - 1. 75 
184229.55057.121 - - 117.7.68 5 -5.84 
1843129.670 59.87 , 94.5 45.3 22.4 .63 5fi - 1.70 
1844129.724 54.56 79.5 41.0 19.6 .72 5 - 1.56 
1845 29.621 58.311 86.5 4L7119.3 .73 4fi - 3.75 
1846 1 29.85:~ 58.83 90.9 1 42.3 20.0 . 79 6~ - 2.87 
1847129.632 54.88 84.8.1 41.0

1

21.3 .67 M - 2.21 
1848 29.449 53.:~0 1 - - 18.6 .75 7 - 4.04 
t849 29:716 53.?7 76.? 38.3116.5 .80 6~ - 8. ?4 
1850 29.707 57:361 87 .. )142.3 17.3 .72 6 - 4 .. 31 
'1851 29.-611 53.00 80.3 40.:>11<>.7 .83 7 - 4.19 
1852 29.683 55.93 81.3. 39.2 17.2 .11 6~ - 1.41 
1853 29.853. 55.5:~ 1 75.011 38.3115.4 . 74 61 - 0.53 
1854 29.754 54.05 85.4 :>9.11 16.4 .77 7 - 3.15 
1855,·29.392 ~2.00 1 85.01 ~9.0 , 17.10 . 76 ~-¥0 - 1.49 
1856

1 
~9.692 os.ool 80.0138.0121.76 , .70 6.38 - 1.31 

· 1857, 29.801 59.00l 82.0 41.0 , 2l.OiJ .65 5.60, 7.46 2.11 
•1858 29.909 59.331 82.0 41.0;18.201.71 6.2i 6.50 4.03 
1859 29.970 58.~5 1 9~.0 41.0120.20 .68 5. !5 7.48 1.70 
1860·29.887 59.~1 8::>.0 44.0 18.00 .69 6 .. )2 7.40 2.76 

.1861 29.879 59.14. 82.0 42.0'119.53 .68 ' 5.47 6.7910.89 
'1862 29.74fi 61.321 92.0 46.0 22.93 .64 5.65 7.35 2.03 
1863 29.66 :1 55.50 78.0 41.0 18.1:3 . 71 6.00 8.20 4.23 
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:ANALYSB .OF .THE 0)3SERVATORY RECORDS FOR NOVEMBER, 
,1863, IN CONJUNCTION WIT£{ THOSE OF BIRTHS, DEATHS, 
&c. Bv E. SwARBRECK HALL. 

The cold, bois.te~:ous, wet we~tber in November, however disagreeable to fhe 
feeling~, and i11imical to the per;;;onal comfort of the citizens of Aob>rton, 

. proved eminently advantageous to .health and life. The death list this month, 
. has the minimum numher in any mouth of the last seven years, and though 
October's mortality was above the average, the two conjoined is less by nearly 

. nine per cent., than the united average of the Octobers and Novembers of 
the previous s'x years. This ought to be consoling information to those who 
feel alnrmerl at the reports from neighboring colonies, of the prevalence of 
serious epidemic diseases. 
· Atmospheric pressure had a mean-29.663-helow that of any November of 
the previous seven years, and - ·062 IJelow the mean of the tw~nty years' 
adopted standard for this month. The maximum pre'Rure was ouly 3u'l06, 
and was recorded on the 23rd. In only five years out of the last twenty·two, 
was a lower maximum noted. The minimum pressure, 29'027, was registered 
6n the 17th, and was below that of any of the N.:>Vember records for the pre
~ous six years. The mouth's extreme range, consequently, was 1.079 inches, 
and happened within seven days, aud this period had the largest mortality 
cif any seven consecutive days in the month, though it only amounted to 
nine ·deaths. No year, since 1856, had so· great a range in November. The 
gt·eatest movement .. of the barometer, between any of the observations; 
twenty-four hours ap:}rt, was a fall .of -·833 of an inch, between 7'a.m. of 
~he 16th and 17th. A rise of + ·515 was recorded between the 1 p.m. observa·· 
tions of tlte 22nd and 23rd. Other movements exceeding one·fifth of an inch,· 
-were -registered . ten times. . While, th~refore, the low mean pressure of · the 



atmosphere was favorable to health and life, the wide ,, and rapfd flnctuationa 
ill' pressUIJ'e, had the contrary tendency. _ , 

So windy a month has- never before been noted in Hobarton. The total 
wind-force was 188 76lbs., which is +108'68lbs.,, above the November mean. 
November, 1861, Wa.'l vreviously the maximum, but it Wa.'l less than the pre
sent month l>y -42"17 lbs. South-west, west, and north-west, were all 
above the average both in freq•1ency and force. The first had the greatest 
amount of force, but the last was greater in frequency. Nevertheless from 
comparison of the simultaneous observatwns made at ,Fortescue Bay, Mount 
Nelson, and Low Heads; it is patent that many of the winds noted as north· 
west in Hobarton, were really deflected southwest or west winds. This is 
corroborated b:y their low tempenature and highly ozonised conditwn, l'l orth, 
south-east, and south winds, were all below the average both in frequency and 
force. North-eas.t and east, were below the average both in frequency, !Jut above 
it ill force. The strongest winds had a pressure of 10'42lbs. to the square foot, 
and we>'e recorded 1i1ve times. Of 5'21 lbs. pressure there were ten I'ecords. 
~'here were thirteen calms, which is actually +2!i above the. November 
average. 

Temperature mean, 55·50 degrees, is -2·29 degrees below the 20 years' 
average for November. Out of 22 Novembers previously on record, seven 
m.ly had as low or a lower mean than this. No November since that of 18!\4 
has been so cold. Nvveml'ler last year was 5·82 degrees warmer. By the 
self·registering maxima and minima thermometers, the mean was 56 ·16 
degrees, an unusually close approximation, though not quite so much so as in 
October. The ma.ximum shade temperatme of the month was only 7S 
degrees, and was registered on the 22ntl. In 1862 the maximum was 92 
degrees. The minimum was 41 degrees, and was noted on the 2nd a.nd 24th. 
In 1M2 the minimum did not fall below 46 degrees. TJ:e range, therefore, this • 
month W;tS the same as in October, 37 degrees, but less than that in November 
last year. by nine degrees. . . 

The daif;y,·ange of temperatu1·e had a mean of 18·18 degrees, whwh IS -·71 
ef a degree below the 20 years' mean. It is also -4 ·SO degrees less tl1<m the 
mean of Noveml!ler last year. The greatest range on any day was only ;'0 
degrees, on the 28th. Last year the maximum range was 41 degrees. The 
minimum range of the present month was 11 degrees, on the oth. 'l'ba 
fluctuations from day to day were less than usual, the extreme range between 
any two consecutive clays being 14 degrees, between the 20th and ~1st. Tem
perature was then suddenly rising, and attained its maximum on the 22nd. 

The mean solar-intensity was only 96 43 degrees, being -5·01 below the 
mean of the previous seven years, and -5·95 degrees less than November 
1862. The greatest heat on any day, was on the 28th, when the sun-thermo
meter marked 114 degrees, being that of the maximum of Octouer also. The 
l)linimum record was 62 on the Jst, being three degrees higher than that of the 
previous month. 

Terrest1•ial radiation mean was 44"78 degrees, which is -2·i:ii degrees -below 
the mean of the previous seven years' Novembers. ~'he maximum temperature 
by this thermometer, was 55 degrees on the 26th. The minimum was 39 on the 
2nd ; this was three degrees lower than November, 1862, had In refer· 
ence to the delay in hatching silk-worms this seas on as compared with that : 
of 1862, allude<! to in the October report, the first did not appear until th.~ , 
27tb, being thirty-four days later than in 1862. At this time the latest m'uh : 
berry trees had abundance of good sized leaves. 'fhe temperature of th~ ·, 
room where the eggs of the silk-worm were kept, was, at the 1 ime of hatching, , 
56~ degrees. On the two previous days, however, it had been warmer ],y two 
to five degrees. On subsequent days it fell much lower, thongl1 without ·' 
destroying the yet tender worms. ,, 

Rain-faJ.l total wM4'23 inches, being + 1·47 inches above the twenty years~ : 
mean for November. The average for November makes it much the wettest ,: 
month of the twelve in a year. Three times in the previons twenty-two 
years, there have been otill greater deposits of rain in 1\ovemher, i.e., 1849; -
8·94 inches; 1842, 5 ~84 inches; 1850, 4'81 incl1es. In 1848, 1851,1858, the rain, 
fall exceeded four inches in each, but did not attain the amount of the preseq~ 
month. Already in the eleven months of 1863, 88 ·07 inches of rain, has bee]l 
registered, being the same as the total for the twelve months ~f 858, and only 
-·44 of an inch less than the wettest year on reconl, 1849 .. )\11th an aver•g~t 
ra_in-fall for December of this year, t.he quantity of rain precipitated in, 18613, 
Will surpass any year on record.* Yet great as has been the amount ()f .r11in 

• 21st December,-Since the above was written, six days (12th to 1,8 h! of alll'\oot 
continuous rain has occurred , producing a :flood, 11earJy equal to tbat in August 1'85?. 
The 21 years' average of rain for the month ot December is 1.32 in hes Up to this 
d te 7'48 inches has been recorded at Mr. Abbott's observatory, mahinrr 40 '55 inches 
r,lr~Y. JoOS6a., 'fhe total .for the previous lllllJiirnum y,ear was.:~~ 51 inches~...,E.S.'Ii: 
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deposited this year, it has fallen much more equally than was ever before 
noied, and both vegetation and human health have been, thereby, benefitted, 
not injured. There were sixteen ~vet days this month, which is +3·50 more 
than the average. There were the same number of days on which rain fell in 
November, 1862, but the quantity registered was not quite half so much as this 
year's. The rain was very fairly distributed throughout the month, though the 
first and third weeks bad much the preponderance. The heaviest fall on 
any day, was 1 ·15 inches on the 6th. It was, however, on this day, with a 
sh&rt exception, continuously steady, and no flood occurred, but the streets 
and sewers received a good cleansing and flushing, as they did also on several 
other days of the month. 

Snow was never absent from Mount Wellington during the month, but it 
underwent frequent mutations in quantity. On the 17th, 18th, 19th, the 
noble mountain was adorned with as ample a snowy mantle as ever it exhibited 
during the past winter. No snow fell in the city, or on the low bills around 
it. A heavy hail-storm of an hour's duration occUlTed in the city on the morning 
of the 18th. 

HU1nidity mean was 71, which is exactly that of the twenty years' standard 
tables for November. 

Elastic force of Vapor had a mean of 315, which is -12 below that of the 
20 years. 

Spontaneous Evapomtion, notwithstanding the windy character of the month, 
was considerably below precipitation, being only 3. 58 inches. Two months 
with rainfall exceeding evaporation, at this season of the year, is without 
parallel in the Hobarton meteorological records. 

Cl<Yud mean was 6"00, which is ·09 below the 20 years' average. 
Ozone mean, 8·20, is higher than that for any November since observations 

have been recorded, and is + 1·04 above the average of the whole six. With 
so much wind and rain, this high atmospheric purity was to be expected. 

Electricity was abundant, there being 15 positive indications, with a 
maximum tension of 5:5; and 40 negative with maximum tension of 7. Out 
of the 60 observations a "nil" record was only made five times. Lightning 
with thunder accompanied a rainstorm on the afternoon of the 6th. Lightning 
was also observed on the evening of the 16th. A short but smart thunder
storm, took placepn the afternoon of the 22nd. The Auronr; Australis was 
noted on the evenings of the 13th, 14th, 15th, 30th, but were not remarkably 
brilliant. 

The deaths of the month were only 291 being the smallest number recorded 
for any month of the twelve, of the last seven years. So small a mortality 
has only been noted thrice before, i.e., in May and November of 1859, and in 
October 1861. The maximummortality for November was in 1860, when the 
deaths were 51. The dividing age of deaths this month was 37, below and 
above which, the de>ttbs were each 14. Small as was the number of deaths, 
under 5 years of age in October it is three less this month, being only 7, and 
two of the number were under nine days old. Above 60 years of age the 
deaths were also 7, being not half so many as in October. The oldest was a 
man 86 years old. Two men who died in the Invalid .Asylum, at the Brick
fields were also aged respectively 80 and 83. Zymotic diseases only caused 
three deaths, but one of these was in hospital, from typhoid-fever, a servant 
girl, aged 19. .As human skill could remove the cause from which this fatal 
disease is generally acknowledged to be generated, a terrible responsibility 
rests upon some one for all deaths from typhoid fever. The weather could 
not have been less favorable to the engendering of the sewage gases, which 
causes this type of fever, so destructive to valuable young adult lives. Of 
the three deaths from consumption, ·none were born in Tasmania. Three 
inquests were held, two of them on deaths from fire, on the third on a young 
boy drowned while bathing. In the first week of the month the deaths were 
7 ; in the second, 5; in the third 9; in the fourth, 6 ; in the last two days 
2. The greatest number of deaths on any day was three each, on the 17th 
and 18th. On eleven days in the month there was not a single death. In a 
population of 25,000 persons, this is a noteworthy token of the salubrity of 
the season. 

-The births registered were only 44, being 27 less than in November last 
year. It must, however, be remembered that the number of children born' in 
a month and the number of births registered bear no regular proportion to 
each other. 

FRANCIS ABBOTT. · 

Printed at the "Mercury" Steam Press Office. 
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ON 'l'BE ORIGIN OF NERVOUS FORCE. 

BY E. S. P. BEDFORD, ESQUIRE. 

. [Read 7th October, 1862.] 
About the year 1811, Sir Charles Bell first propounded his views on the 

nervous system; to him is due the discovery of the separate endowments of 
the two roots of the spinal nerves. This important discovery-second, if to 
any,only to that of Hervey's discovery of the circulation of the blood-afforded 
a key for the future investigation of the functions of the brain and nerves, and 
simplified the enquiries of subsequent phy•iologists. 

Smce this period no part of physiology has been pursued with greater zeal, 
few with greater results; and whether we turn to investigations on minute 
anatomy of the nerves, or the functions of particular nerves, or to that of the 
whole system, we are always met by large additions to our knowledge. 

The reflex function of the cord, the increased knowledge of which is mainly 
due to the late Dr. Marshall Hall, has been deeply investigated by Muller. All 
these enquiries have tended not only to add greatly to physiologicallrnowledge, 
but its practical bearings to medicine have been important ; and yet the views 
of Bell have been better systematised, those of the respiratory functions more 
clearly announced, and, while it more completes our information, it docs not 
lessen Bell's origin<tlity. We no longer loJk at the symmetncal nerves as 
alone influenced by will, but we recognise the automatic action of parts supplied 
by this portion of the nervous system, while, according to Granger, anatourical 
facts bear out clearly this function of the cord. 

In 1839, I submitted to the Tasmanian Society my opinion that reflex action 
is not limite<l to the cord, that instinct was a reflex action in the brain, and 
this was the view put forth by Laycock, and elaborated by Carpenter. 

But though much has been done, still much is yet to be effected. There is 
not any part more undecid&d than the determination of the source of nervous 
power. I have long entertained the opinion that nervous power is eliminated 
at the peripheral extremities of the nerves; that the large nervous centres, i.e. 
the brain and spinal cord, are not alone the source of nervous power; that the 
ganglia are not at all the source of nervous power, but at the origins, the ex
tremities of the fibrous structure of the nervous system, is the force educed. 
It will be necessary first to quote some opinions. Muller says, "By the central 
organs the nervous principle is constantly generated and regenerated; and 
without them the power and excitability of the nerves as conductors of nervous 
action cannot long be preserved."-Mulle,>s Ph'IJSiology, vol. 1, p. 288. 

Carpenter says, "That the action of the vesicular matter constitutes the 
source of nervous power."-Physiology, ed. 3rd, p. 353. 

Todd, in his "Anatomy of the Brain," says, ''That the vesicular matter is a 
source of power." 

Quain says, " The Ganglia, though of much smaller size and less complex 
nature than the brain, agree, nevertheless, with that organ in their elementary 
structure, and, to a certain extent, also in their relation to the nervous fibres 
with which they are connected, and tl;tis correspondence becomes even more 
apparent in the nervous system of the lower members of the animal series. For 
these I'easuns, as well as f1·om evidence derived from experiment, but which 
is of less cogent character, the ganglia are regarded by many as nervous centres, 
to which impressions may be referred, and from which the material stimuli 
may be reflected or emitted, but of local and liurited influence as compared 
with the cerebro-spinal centre, and operating without our consciousness, and 
without the iutewention of the will."-Anatomy, 6th ed., voll, p. 169, by 
Sharpey and Ellis. 

Wagner says, " From the brain and spinal cord does the stimulus that 
excites muscular motion of every description take its departure. The nerves 
seem to serve as mere conductors of the nervous influei'!ce, which appears to be 
incessantly engendered in the brain."-Wagner's Physiology, by Willis, page 
622. 

I submit to you some aphorisms, in great part from Dr. Todd, but arranged 
to point out more clearly the anatomical foundations for my views. 

1. 'l'he nervous system consists of internuncial cords or nerves, and of centres, 
viz., of ganglia, the spinal cord, and the b1q,in. 

2. There are two kinds of nervous structure, the white or fibrous, and the 
grey or vesicular. 

3. In the centres the vesicular and fibrous structures are united. The nerves 
are fibrous connected at their extremities with vesicular structure. 
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3. Nerves are of two kinds, motor and sensitive. In the motor nerves the 
force travels from the centre to the periphery; in the sensitive nerves it travels 
from the periphery to the centre. 'l'he former are efferent, the latter afferent. 

5 Motor nerves are connected :tt their central extl'emities with the centre of 
motion, and at their peripheral extremities with sentient extrell)ities, or with 
partwular organs adapted to the action of certain agents, as light, sound, etc. 

6. The stimuli by means of which the nervous force may be excited are of 
two kinds, mental and physicaL 

7. An ordinary stimultts of motor nerves is mental-the will- but a physical 
change in a nervous centre may exmte these nerves. 

8. The ordinary stimulus of sensitive nerves is physical impresswn, the change 
excited by which is reflected by a ganglion, or perceived by the mind. 

9. The fibres of nerves remain distinct, but in juxta-position-an interchange 
of fibres does occur between neighboring trunks of nerves, by means of which 
different portions of the nervous ceptres are brought into connection with each 
other and an extended peripheral surface. 

10. Nervous actions are distinguished into two classes, according as the 
mind participates in them or not; namely, mental and physical. 

11. Physical nervous actions are those which take place without the neces
sary intervention of the mind, and which result from a physical exciting cause 
-of this kind are reflex actions, to which consciousness is in no way necessary 
to the perfection of the nervous act. 

12. 'J'he vesicular structure presents much diversity of shape, size, and color, 
in different centres, and in the same centres, which no doubt has reference to 
difference of function. 

13. Messiner says the areolar tissue between the muscular a.nd mucous coats 
of the intestines is one of the parts most richly supplied with nerves in the 
th~ entire body, in the walls of the intestines the number of ganglia is im
mense. Renak has described the large number of ganglia in the heart. 

Ko!liker and H. Muller in describing the retina which as you know is the 
peripheral extremity of a sentient nerve, speaks of the cells in the inner layer 
showing from nine to twelve rows of cells placed one behind another, and 
traces the connection of the fibres of the perves with these nerve cells. The 
termination of the P01·tio mollis is by some considered like that of the retina. 
Some describe it as terminating in club like eminences. Kramer in describing 
the termination of nerves, particularly of the conjunctiva, speaks of their 
terminating in a balb, and compares them to the Paccinian bodies. Virchow 
says that according to some 1·ecent observers, cells are to be met with at the 
termination of the nerves of smell. 

You will have observed what has been said upon reflex actions; no better 
illustration can be given of this than in the Croonian lectures, delivered by 
Mr. Paget before the Royal Society, in May, 1857, on "rythmic action of the 
heart." In a beheaded tortoise the heart maintains with perfect regularity 
the rythmically alternate contractions, and dilatations of its auricles and ven
tricles." The cause of the rythmic action is in the heart itself, not in any of 
the great nervous centres through which other muscular movements are ex
cited. "It (the heart) acts after being cut out of the l;jody."-Proceedings of 
Royal Socwty, Vol. 8, p. 473, 1856-57. 

The most probable explanation that he offers is, "that it is due to the time 
regulated discharges of nerve force in certain of the ganglia in and near the 
substance of the heart, by which the muscular walls are excited to con
traction." 

In this light should all movements depending upon reflex action be viewed, 
they are independent of the large centres, but no other such glaring instance 
exists as this, and none more clearly points out the action I refer to. 

If now we look at some pathological facts whas do we see? That injuries 
are productive of shock to the system, the effects of which act alike upon the 
vital powers by their effect upon nervous power, modified in symptoms by the 
part injured. But the same symptoms are often seen in injuries to the head, 
and extensive parts of the skin, mucous, or serous membranes. Is a child 
severely burned ?-is excensive irritation caused by irritant poison on a large 
surface of the stomach or other mucous membrane ?-is a severe injury received 
on the head ? all the powers of life are lowered ; sensation is often lost ; the 
balance of life trembles ; the function of the part injured is destroyed; and 
death may ensue without reaction. They agree in this great fact, severe 
injury to the peripheral extremities of sentient nerves, or origins of the nerves 
of motion. It is to put these facts in a new light before you that I venture to 
occupy your time. The idea that from the nervous centres, as from a source, 
nervous power emanat~s is clearly'stated by some acknowl~.dged authorities; 
and if net stated fully-if even doubted by others-if you will carefully turn 
over their pages, as I have done, you will see, I think, that this view long 
held influences their mind, as evidenced by the terms used by them in describing 
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actions of the nervous system. I consider that nervous force is educed at the 
peripheral extremities of nerves of sensation, and reflected by ganglia on nerves 
of motion, whether those ganglia are small and separate or united in a chain, 
as in the spinal cord, or in more complicated relations, as existing in the 
brain. 

Nerve cells are seen at the extremities of some of the nerves of sense, 
probably peculiar substances of that class exist in the Paccinian bodies at the 
end of many such nerves. 

'ro simplify a conception of the view I entertain, imagine a simple fibre of an 
efferent nerve endowed with nervous power from its connection at its periphery 
with ganglionic cells ; the impression received passes into a ganglion with one 
other fibre, an efferent nerve passing out and connecting nerve fibres with two 
other ganglia. The impression made on the efferent nerve, if not above a given 
amount, and normal, is received by the ganglion, and reflected on the afferent 
fibre to a given muscular force ; if more intense, it passes on to the connected 
ganglia, to be reflected and transmitted in a similar manner by their afferent 
and connecting fibres. It is manifest that such action must in the first 
instance be limited to·the constant repetitiou of the action on the one 11mscle 
(like the action of the cilia),and the consequence in some cases of the impression 
to the next ganglion; this ganglion, more complicated in its construction, 
includes a larger number of parts to be similarly acted upon. 

Look for one moment over the large ganglia with the numerous nerves 
distributed to the viscera, consider the minute ganglia in the intestines and the 
heart before referred to, reflect that they all act without (in health) producing 
sensation, that their indueed movements are automatic, aud you have in the 
view I have given you a key to the complicated connection of these sympathetic 
actions. Follow up the large ganglia to their connection with the spinal cord, 
and whether that connection is direct as with the ganglia near the spine, or 
more indirect, as through the splanchnic nerves there is still the same kind of 
pathway by which the impressions, when increased or abnormal, pass the usual 
seat of reflex action, and conveyed to the cord, are by it connected with the 
seat of consciousness, and pain is felt in parts usually without sensation. It 
is in quite a similar way that the cords acts in rroduoing automatic actions, but 
these automatic actions are under the contro of the will, by the superior 
power of the voluntary movements-and hence convulsions are apt to come on 
when passing to sleep. 

The senses through which we become connected with the external world, 
carry their impressions not only to ganglia that reflect them, and produce 
automatic movements, but many impressions pass to the seat of consciousness, 
ancl being then perceived, produce sensation, and the will acts upon sensation. 

The generation of nervovs power in the brain is limited, I consider, to the 
commencing point of the affe1ent nerves; in other words, to cocsciousness and 
will. The ganglia (I do not refer to the ganglia on the spinal nerves, or the 
Gasserian ganglion) through the whole body, the ganglionic centres in the cord, 
the ganglia in the brain, are all, I consider, points of reflection and not genera
tions of power ; the receipt by a special portion of the brain of the impressions 
that produce sensation, is t'he culminating point of nervous efferent action. It 
is there the impression produces that effect which i~ cognisable by the mind. 

The instinctive actions have tended much to obscure the due perception of 
what is really more simple than most suppose. 

Acting through parts that are endowed with sensation ; acting on parts that 
are the organs of voluntary motion, it requires a distinct and clear mental 
separation of the sequence of actions, to read rightly their course and relations. 
That they do exist-that they do act-consider the natural language of men 
and animals-the attitude--the expressions of love, hope, fear, anger, can 
never be mistaken; no child fails in reading that language clearly-no creature 
speaks it incorrectly-and what man who is first attacked with a fit of asthma 
falters one moment in the attitude he assumes for relief? 

The expression of passion is so marked that by its study, and thus alone, the 
sculptor and painter are guided to fame in depicting the actions of living beings. 
All these varied but automatic actions are produced by voluntary organs, acted 
on by refl<ilx action, for the purpose of setting free some vital power called into 
play by the passion. 

Imperfectly as I know I have submitted these views, they are not new to me; 
for many years I have entertained them, they are more strong as recent 
anatomical facts bear them out in most respects. I offer them in the hope 
that they may simplify the enquiries of future observers. 

To enter upon such a subject in this country is very difficult; the absence of 
many works of reference, knowledge of what l1as been done on many points, 
only to be obtained from reviews, makes me diffident in submitting original 
views for your judgment. 

Those who have endeavored to follow out clearly one distinct idea, in a 
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subject that has been so differently treated by many writers, can imagine that 
limited as my resources of information have been, my difficulty has been still 
greater in not burdening you with mere extracts and dry details; but I trust 
that I have said enough to point out to you, that the brain is the place where 
many actions centre, rather than the sole source of nervous . power, that its 
importance is concentration of action in it. That there is packed within the 
skull and spine, to keep them from injury, and in proper relation to their 
different nerves, on assemblage of gauglions of reflex action, and the whole of 
the nervous substance connected with perception and will. But in viewing the 
actions of man and of animals, and in treating disease, we must remember that 
the peripheral surface of the tissues, is more the source of nervous power than 
the brain itself. · 

<:t8C> 
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METEOROLOGY FOR DECEMBER, 1863. 

"PRIVATE OBSERVATORY, HoBART TOWN. 
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1841 29.739 60.07 88.8 41.5 20.1 .56 5 - o.a1 
1842 29.807 58.82 - - 20.1 .65 5 - 0.11 
1843 29.741 61.03 84.8 43.0 2'2.5 .60 5h - 0.56 
1844 29.835 60.86 78.0 40.3 21.1 .65 4 - 0.23 
1845 29.668 61.69 84.0 47.5 19.6 .67 4i - 0.39 
1846 29.709 62.88 90.6 46.0 22.6 .70 6 - 1.14 
1847 29.725 62.88103.0 41.7 22.1 .69 5 - 0.53 
1848 29.550 56.68 - - 21.8 .71 6i - 2.36 
1849 29.666 58.41 85.0 43.3 20.8 .71 5 . - 0.90 
1850 29.631 62.39 89.3 42.2 19.9 .65 5 - 0.61 
1851 29.678 59.59 89.4 44.0 19.2 .71 55! - 1.66 
1852 29.697 58.13 92.5 42.0 11.1 .73 - 2.01 
1853 29.69~ 61.41 94.0 43.0 20.0 .66 5' - 0.48 
1854 29.682 59.76 83.0 44.0 18.6 ·77 6 - 1.62 
1855 30.037 67.00 96.0 38.0 15.11 .76 4.70 - 2.73 
1856 29.689 60.60 85.0 39.0 23.03 .65 6.23 - 1.94 
1857 29.846 65.26 94.0 39.0 25.50!.61 4.50 6.71 0.21 
1858 29.775 62.10 84.0 42.0 29.19 .68 5.40 6.94 1.98 
1859 29.841 64.48102.0 41.0 22.901.62 5.83 6.91 1.25 
1860 29.846 63.45 89.0144.0 19.93 .67 5.92 6.80 2.27 
1861 29.707 60.63 80.0 41.0 18.09 .69 6.40 6.35 3.29 
1862 29.773 61.07 78.0 45.0 19.35 .66 5.90 7.21 1.73 
1863 29.798 60.25 91.0 45.0 17.16 . 74 6.01 7.37 7.60 

The means mall cases are taken from the sums m each 
column, and not from the maxinnum and minimum. 

ANALYSIS OF THE OBSERVATORY RECORDS FOR DECEMBER, 
'1863, IN CONJUNCTION WITH THOSE OF BIRTHS, DEA.THS, 
J:c. BY E. SWARBRECK HALL. 

Much as the climatic conditions of the first eleven months of 1863 indi
vidually departed from the 20 years' meteorological standard means, December 
was still more abnormal in its character, and yet with most favorable 
results to health and life, In fact 1863 has had asmaller mortality in Hobar
ton, than any year of the previous six, though, from the increase in the general 
population, of the numbers of children, and old, and diseased persons in 
proportion to adults, the contrary results might have been expected. 

AflrM:tphe1·ic pressu1·e had the wide range of 1"279 inches during the month ; 
the maxinnum, 30"233, occurring on the 6th, and the minimum 28"954 on the 
14th. The latter has never been nearly so low in any December since 1854. 
Altogether, in the previous 22 years' Decembers, it has only been so low three 
times. The range has also exceeded any Decembers since 1854. Nevertheless, 
the mean of the present month, 29'798, only varies from the 20 years' mean 
by + "028. Were the influence of weather upon health, only judged by monthly 
means instead of studying the daily details, here is a notable instance of how 
erroneously the conclusions might be deduced. The greatest movement of 
the barometer in any twenty-four hours, was a fall of -·416 on the 13th, 
followed by a further depression of -·153 the next day, these being the days 
of heavy rains and floods. On ten other days, there were rises or falls of up
wards of one-fifth of an inch. December has often had ranges in the baro
meter, within twenty-four hours, exceeding these both in extent and number. 
Atmospheric pressure, therefore, on the whole was favorable to health and 
life. The year's mean only differed from the 20 years' adopted stand and mean 
by +"041, though only one month in the twelve-September-agreed exactly 
with its mean. 

The wind orce 102"22lbs. was + l7•1llbs. above the December avera"e ; 
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indeed it was the most boisterous December recorded during the last seven 
years. South, and south-east winds were greatly above the average, both in 
frequency and force. Out of the 93 records, these winds blew 53 times, and 
had 6()·88 lbs. of the total force. North-west had the exact average in 
frequency, but a slight excess in the force. Northeast, too, had the exact 
average in frequency, but with a small diminution of the force. East, South
west and West, were all below the average both in frequency and force. The 
strongest wind, a south one, had a pressuro of 10'42 lbs. to the square foot, 
and was recorded at sun-set on the flood-day, ~he 14th. Such a predominance 
of winds from the pure ocean quarters, was highly conducive to health. The 
total wind-force of 1863, greatly exceeds that of any of the six years that 
preceded it. 

Temperature. Eo cool a December has not been recorded since 1854 ; indeed 
only seven out of the last 22 years, have been as cold or colder. 'rhe mean, 
6()·25 degrees, is -1·82 degrees below the 20 years' mean, and even -'08 
less than the mean of the 14 years at the Royal Observatory, named after 
its founder, Sir J. Ross. By the self-registering maxima and minima ther
mometers, the mean temperature was 60"67 degrees; a r~markably close 
correspondence to the former. The maximum shade temperature of the 
month was, 91 degrees, and noted on the 29th; but only on twelve other 
days did the thermometer reach frorri 70 to 87 degrees. The maximum tem
perature of December, has exceeded 90, seven times in the previous 22 years, 
the highest being 103 in 1847. The minimum tempemture of the present 
month was 45 degrees, and happened in the night of the 3rd December. 1862 
had the sa.me minimum, but all the previous Decembers, except 1845 and 
1846, were much lower. The range of the month, therefore, was 46 degrees: 
This has often been exceedeJ. December 1859 had a range of 61 degrees, but 
that of 1847, was 61'20. Temperature, therefore, was cool, and on the whole 
equable, and favorable to health. The year's mean of temperature varies 
from that of the 20 years' annual average by only + ·17; contrasting, in this 
respect, very strongly with the cold wet year of 1849, when it was upwards 
of four degrees colder. 

The wet-bulb thermometer mean, 55"46, was an usually close approximation 
for December, to that of the dry bulb. 

Daily mnge of temperature, had a mean of 17·16 degrees, which is-3·39 
degrees below the 20 years' mean, and considerably less than that of any 
December since 1855, when it was only 15 ·n degrees. But in that yea!", 
December had a mean temperature of 67 degrees, so that it was equally hot, 
as the present month is equally cool. Decem her 1855 had, moreover, an 
enormous number of deaths. 'fhe greatest range . of temperature, on any 
day of the present month, was 36 degrees on the 29th; the smallest, being 4 
degrees, on the 14th. 

Sola•·-intensity mean, was 100 ·38 degrees, being-4 ·84 degrees below the 
mean of the previous seven years, and -2'18 less than that of December, 1862. 
The greatest heat on any day was 136 degrees, on the 29th. The sky- was 
perfectly clear, and not a ray of the sun was intercepted. Only twice before 
in any month of the previous 22 years, has so high or a higher solar heat 
been noted, i.e.-on the 8th December, 1847,-156·5 degrees, and in February, 
1857-143 degrees. ln December, 1859, however, there was a nem- approach 
to the heat of the present month, the solar-thermometer reaching 13il degrees. 
Count Strzelecki's remarks on the comparatively high solar temperature of 
Tasmania, owing to the usually great diaphaneity of its atmosphere, a1·e of much 
interest, as well as of valuable practical application to the preservation ofhealth 
on this point. The temperature in the shade and within doors on the 29th, 
was not at all oppressively warm. The minimum temperature of the solar
thermometer thiS month, was 57 degrees, on the 16th. The minimum record 
of November was five degrees above the foregoing. 

Terrestrial radiation mean, 49"98 degrees, was +2.05 degrees above the 
average of the previous seven years ; and, + 2. 40 higher than December, 1862. 
The maximum temperature of this thermometer, was 64 degrees, on the 30th ; 
the minimum was 41, on the 7th. The last, was two-and-a-half to three 
degrees higher than any of the previous seven years. 

Rain fell on 14 days of the month, being, + 2·38 days more than the 
average of the previous eight years' Decembers. From the lOth to the 18th 
inclusive, rain was recorded for every day in succession; and in excessive 
quantities on the 13th, 14th, 15th, 16th, and 17th. On the 14th day the 
quantity registered was 2·90 inches, and on the 15th, 2·05 inches. The flood, 
which occurred on the 14th, was nearly equal to that in August, 1858. Never 
since the flood of 1851!, had the city-rivulet had its accumulations of rubbish 
thoroughly swept away until this month. The mounds of refuse which had 
grown at the rear of some of the houses in Liverpool-street ever siuce 1858, 
havo at length been utterly removed. It ~ to be hoped that stringent measures 
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will be taken to prevent the recurrence of such pest heaps, offending sight and 
smell, and polluting the atmosphere as the former did for upwards of five 
years. The total rain-fall of the month, as guaged at Mr. Abbott's Observatory, 
was 7'60 inches, being +6'28inches more than the 20 years' mean for December. 
At other places in Tasmania, the amount measured was much greater. At 
Swansea on the East Coast, Dr. Storey registered 10·40 inches up to the 19th 
December. Still more than this is reported for the north-west extremity 
of the island, for these rains extended all over the colony and over the adja
cent continent of Australia. Moreover, even in the outskirts of the city, less 
than a mile from the Observatory, as m.:tch ,as 8.89 inches >vas registered by 
me. }'rom 10 p.m. on the 13th, to 10 p.m. on the 14th I guaged 4 '31 inches. 
The observatory records are from sunset to sunset. The quantity precipitated 
at this time, 13th to 17th, as measured at frequent intervals by me, corres
ponded almost to a decimal with the flood-rains in August 1858. The greatest 
December rain-fall previously registered in the 22 years' Hobarton records .vas 
3·29 inches in 1861; and the next in amount was 2 ·73 inches, in 1855, the latter 
being the maximum of the 20 years' standard tables. 1863, as a whole, now 
stands as much the wettest year on record, the year's total being 40'67 inches 
by the Observatory returns, while the previous maximum year 1849, had only 
33 '5l inches. The mean of the 20 years is only 21 ·52 inches, so that 1863 had 
ve1·y little short of double the average. With the exception of December, the 
rain was pretty fairly distributed through the different months, and never 
caused a flood, but proved most propitious to both animal and vegetable health 
and life. 

Snow was never absent from Mount Wellington up to the obscuration of the 
view, which commenced on the 13th, and lasted till the 20th, on and after 
which day no traces of snow could be seen from the city. 

Ela8ticjorceoj vapor mean, was 381, which is +27 above the 20 years' mean. 
Humidity mean, was 74, which is + 7 above the 20 years' mean for 

December. 
Sponpaneous evaporation was less than half of rainfall, being only 3 ·02 inches. 

Always betore, in the 22 years' records for December, has spontaneous eva
poratioo much exceeded precipitation. 

Cloud mean, was 6·01, being +'55 above the 20 years' average. 
Ozone mean, 7'37, was + 55 above the mean of the previous six years' 

Decembers, and higher than any of the six. For the whole year of 1863, the 
ozone mean exceeds the previo•1s six years' mean, by nearly one-tenth. 

Elect1-icity was abundant, though the positive proportion, 11 was small in 
number, though strong in maximum tension, 6. The negative indications were 
42, with maximum tension of 7·5. Lightning was seen on the three last even
ings of the month. 

The deaths this month were 39, which is nine and three-sixths less than 
the a,-~l'age of the previous six years. December, 1860, had one less, but 
when the ages are compared, it is evident that the present month was much 
more favorable to life than that. The deaths under five years of age-by the 
admission of all sanitarians-constitute the nicest test of the comparative 
salubrity of different periods. Of the 38 deaths in December, 1860, thirteen 
(13) were under five years old; while in the present month, there are only 
s~ven (7) at tho corresponding ages. On the other hand, in the present month, 
the deaths at all ages, above 45, were 22 ; eleven of them being upwards of 
60, the eldest 92 years old. In De'cember, 1860, the deaths at all ages above 
45, were only 14, six of them only being above 60, ancl ~he oldest 81. The 
relative proportions of aged and diseased persons to sound adults, as before 
remarked, is annually increasing. In 1859, 62 deaths occuned iu pecember, 
and of these 24 were under 5 year of age, and 19 above 60, ThiS was the 
heaviest December mortality of the six years compared. From Zymotic 
diseases, 10 deaths are tabled this month, but It is remarkable that only one 
was from any type of bowel complaint. Only two deaths from accidents 
occurred, but there were four inquests. In the first week of the mo'?-th, 10 
deaths took place; in the second 8 ; in the third 11 ; in the fourth 8; m the 
last three days 2. So equal a weekly division is not co=on. On 11 days of 
the month not a single death occurred. The greatest number on any day 
was three ; and on any two consecutive days, six. The period of greatest 
mortality, was the six days, 20th to 25th inclusive, when 14 deaths took 
place. These days were marked by great atmospheric ' pressure, with con
siderable perturbations, high temperature both in sun, and shade, and dry fresh 
winds, moreover, rapidly succeeding several days of nearly the opposite 
eharacter. 

The Birt!M registered were only 52, being 29 less than in 1862. 
F. ABBOTT. 
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