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PROCLAMATION.

By H~s H~nor ISA~.O ~ARI5 FEATHER-
STOIC, Es~t., Superintendent of the
Provi~tee ~f Welli~tgton. in 4he Is-
lands ,f ,~few Zealand.

WHEREAS a~ Actwas passed by the
Provincial Council of the said Pro-

vince (Session I,~ No. 13) for the pu.rp.ose
of making further and other urowsmns
relative t~ fencing within the Province;
and, by ~the said Act, i~ is enacted that
the Superintendent, whenever it shall
appear to him expedient so to do, may by
Proetam~tio~n, declare that the said Act
~balt ecme into operation within any
Town or District of the Province,
and, by the same Proclamation, decl~e
the limits of such Town or District.
A~ ~zA~ R ~appetrs expedient to
~ne that the said Act should be brought
into oper~iou within the¯Town of" Grey
Town" in tlie Wairarapa District in the
~aid Province. Now, ~S~ORZ, I, the
said Isaac Earl Feather~ton, Superinten-
dent of the Prov~nce of Wellington, by

WEDNESDAY, OCTOBER 17, 1865. [No. 14.

vi~tud of the authority in me vested as
aforesaid, in this behalf, do hereby pro-
claim and declare that the said Act of
the Provincial Council of the Province
of Wellington, Session I, No. 13, inti-
tuled an Act to make further provisions
relative to fencing within Districts of the
Province, ahall come into operation with-
in the Town of @rey Town, aforesaid.
And, I, the said Superintendent do here-
by also declare that the limits of the said
Town, for the purposes aforesaid, shall be
the boundaries thereof, as described and
laid down in the Government plan of the
same Town.

Gxwz~ ~ander my hand mad ~sued
under the pttblie seal of the
Province of Wellington, at Wel-
lington, the fourth day of Octo,
bet, one thoummd ~d~ht hun-
d~ed and fifty-five.

I. E. F~m~STO~,
Super i’ntendenL

By hi~ Honcr’e command,
WILLIAM FITZHERBRRT,

Provincial 8e~re~r~.
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Trovi~eial Secretary’s Oj~ee.
Wellington, October 6th, 1855.

HIS Honor the Superiutend0~ ~ =4
the publication of the ~Li~r’~fig ’

~Report of the Commission appointed to
.,enquire into the amount of damage sus-
~tained by the City of Wellington and
suburbs from the late earthquake, fdr

~goneral information.

By his Honor’s command,
WILLIAM FITZHERBERT,

Provincidl 8ecmtar~/.

~REPORT
Of the "Commission, appointed by his

Honor the Superintendent to inquire
into the amount of damage sustained
by the City of Wellington and Sub-
urbs, from the Earthquake which oc.
curred on the evening of the 23rd
January, 1855 (and if any individual
~listress was occasioned thereby) also

to report on the material and mode
of building, best calculated to resist
the effects of the Earthquakes pecu-
liar to New Zealand.

The Commissioners, after a carcftfl in-
spectl0n of tht~’~v~d3e of lhe Bhlfd~g~¢~’~
Wellington, beg to report, that they esti-
mat~ the lass sustained from ijn~urie~.to
buildings of every description, (including
merchandise and household effects, as
near as they can ascertain) at the sum
of £!:5,408, In respect of individual
’distress-the Commissioners have much
pleasure in .stating, that none whatewr
has come under their notice, though per-
sonal loss, in some cases, they regret to
say, has been severe.

As regards what may be considered
the most important part of their duties,
viz.--the materials and mode of-building
best calculated to resist the effects ofdhe
earthquakes peculiar to New Zealand;
the Commissioners would premise by
saying, that chimneys have sustained the
most damage, the greater part of them
(about three .fifths of the total number)
had their tops thrown down, or so dislo-
eared as to require taking down, about
one-fifth were entirely :down, and about
one-fifth remained uninjured.

Th0so-e~uzm~yi~Wlii~ W~e-re,-~’~nB ~most
massive, built inside the buildings, and
carried through the ridges, stood the
best, the lbwor portion of them being in
most eases uninjured. The Commis-
sioners are therefore of opinion that the
safest plan is to build chimneys inside,

an~ carry them up through the ridges,
at the salne time building.in the angle of
each jamb, a piece of 4½ x 4 in. red pine,
W~h {heehim’ney bar *and two side 4~ x 3
in. cross-piecessecured to it; the angl*o
pieces being also firmly fixed to the joists,
above and below ; the jambs ought to be
14 in. work, and the back 9 in.; the
shafts may then he carried up to 18 in.,
or 24 in. above the ridges of the roofs,
and ought to be cased up to their junc-
tion with them, with scantling and boards ;
the~ehimnery breasts ought to be built up
square.

Double chimneys stand better than
single ones, tl~ere *larger base, weighL
and solidity, assist very materially te retain
a wooden buildingin itsplace. Chimneys
built in the angles of rooms are also
recommended.

Outside chimneys are least to be relied
on if placed against a gable, their narrow
base, tapering form, and non-protected
state on one side, added to the oscilla-
tion on the other, makes their downfall
a m otter of certaihty ; if *the shafts were
built in the centre of their bases, and
carried up eteai" of the woodwork, their
chance of retaining their perpendicular

Chimneys with circular shafts ate re-
commended from the strength the circular
form confers on brickwork, they may be
further strengthened by circular’iron
straps girthing the shaft and attached to
the boxing of the chimney.

In reference to buildings in general
the Commissioners have not been solely
guided by the fact, that they are required
to withstand the effects of an Earthquake,
but have also taken into consideration
that they should be built in such a man-
ner and with such materials, as will lesson
the danger from fire, and retard the pro-
gross of decay.

Had Earthquakes been their only study,
buildings entirely e0nstructed of wood
would have been recommended, for sound
and well constructed wooden houses re-
ceive no damage from earthquakes, but
timber being very combustible, and sub-
ject to rapid decay, it becomes a matter
of urgent importance to a City like Wel-
lington,. . daily increasing in size,, and .the
buildings one,detaCh-now being umted
in block, or in street l|he,~to be provided
with buildingmaterials of such a nature as
will combine 3 propertie~, viz.--strength,
durability, and ineombustibility,--stone or
brick naturally p~sent themselves as the
most likely to Y,~iefdeoay or fire, but the
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1east calcul~ed to ~ithstand earthquakes,
from their want of strength, as the follow-
ing data shew,

¯ h~" ~ r8 l~ o/materials.

From he above we learn that Iron is
about ten times stronger than Yellow
Deal, (a pine of great strength) and yel-
low deal is ten times stronger than Port-
land Stone, forty-one times the strength
of common Free Stone, and thirty times
stronger than brick.

This, and the recent Earthquake, leads
us to the conclusion that brick or stone of
themselves, for the high walls of a build.
ing are unsafe, and therefore ought to be
discontinued, unless combined with iron
or wood, and simply forming a fire-proof
covering to a building.

Buildings with their sides and roofs
covered with sla~e, offer great proteotiou
fi.om fire, and are not,~bjcot to. decay;
but-frOmr~elt~ brittleness they are only
serviceable on the side of a building on
which there is no traffic.

Galvanized corrugated iron is stronger
than slate, affords protection from fire,
is very durable and keeps all internal
timbers well ventilated, which is the best
preservative they can have,--it affords
protection from fire, up to a certain de-
gree of heat, that degree attained, it
warps, bursts the rivulets, and leaves the
frame a prey to fire--as in the case of
the great fire at San Francisco ; but irre-
spective of this one disadvantage, as a
covering to buildings it is far superior to
boarding.

The common sheet iron, corrugated
only, is not recommended, even with
careful painting it corrodes, and as there
are points beyond the reach of the paint
brush, thereit corrodes as rapidly as a
red pine board would rot. An instance
_of this may be seen in Mr. Warburton’s
iron, etore~,we~flm ends of the corruga-
ted sheets resting un the ground plate, are
eateninto holes by corrosion. Iron houses
~suoh as,imported from England--are in
nine cases out of ten, so deficient in the
strength Of the timbers and bracing, as to
be unfit for a windy country like New
Zealand; In England they are used as

sheds and railway stations only. In this
country they will be found to bc unsuit-
able. In Australia they have been found
not to answer ; and have become unsale-
.~ the heavy shii~e~ of th eva,
t~ t~OIbeeu m~de t~ New Zealand.

The shape of these iron houses are
the most unpleasing to the eye that can
be well imagined.

W, ere iron houses constructed accord-
ing to designs supplied from this colony,
and all external parts "of them gal-
vanized, they would be much superior to
wooden buildings, though exceedingly
expensive. They ought to have some
pretensions to architectural desigh, and
able to withstand the effects of earth-
quakes~gales of wind--and a saline
atmosphere : the absence of these three
requisites are very apparent in Mr.
Allen’s iron store opposite the Post
Office.

In the course of their enquiries and
inspection two things have invariably
presented themselves, in those parts of
the town were the most damage occurred,
namely dilapidated buildings and defective
foundations; buildings erected on loose
g~avelly,,or swampy fouudations; build-

entirely decayed, or desutute ot prate --
have suffered severely while both houses,
and stores, where the timbers were sound
and 1he faundations good, have escaped
without almost any injury, even brick
houses, on a good foundation have es-
caped material injury--for instance, Mr.
Hickson’s private residence on a founda-
tion of concreted clay ; Captain Henton’s
house ; Mr. Eades’ stere, on rock ; Mr.
Holdsworth’s house in Karori Road, and
other~.

From Mr. Bowler’s Office to Kumutoto
Stream, good buildings have really suffer-
ed very little, the fouudations along hero
boingrock, cropping out, or within three or
four feet of the surface. In one place, the
chimnies in three two.story houses are
uninjured, and these buildings are plaster-
ed inside, which is also uninjured. Mr,
Laing’s two-story building with plaster
front, large brick oven, and chimney,
hardly received any damage. From this
evidence it will appear th&t.&good,fonnd-
ation assists in no small degree to pre-
serve a house from damage during art
earthquake.

Betbre building, the foundation should
be the first consideration. The building
sites in Wellington are generally com-
posed of loose gravel, fine and 6curse’



alluvial deposits, in ~ome eases dry; in
others, swampy and concreted gravel,
hard clay, or laminated rock. The three
latter desmfiptions of ground ~eq~da~ but
little preparation; the artificial founda-
tions to carry the building, may be piles,
brick and piles, or all brick, for, in nine
eases out of ten, where the fotmdations
are all brick, and not more than one foot
high, they are uninjured:; even in a great
many cases, where the brick walls are
two feet high and the natural foundation
good, they are uninjured; for instance,
the New Church in Willis Street, and the’
Mechanics’ Institution.

~n foundations all brick, the ground
plate should always be kept half an inch
above the brickwork, and a strip of load,
iron, or slate, inserted between the two
at intervals of four feet ; and tile bottom
weather board ought always to have its
under edge one inch lower than the un-
der side of the ground plato, ill order to
keep all dry.

In bad or indiffor~t natural founda-
tions, if consisting of 16ose gravel, the
trenches, after having been dug out to a
depth of three ,feet by a width of two feet
six inches, should be filled in to a depth
of one foot with concrete formed "of the
shingle.thrown out, and Roman cement, or
stone lime and then built up to the required
height inbrickwork. If the ground is new
made or swampy, a sill of the heart of
Totara 24 in. x ~ in. may be laid level at
the bottom of the trench, which has pre-
~viously been prepared by ramming; a
~riok wall may thenl~o built on it, or piles
tenoned into it, the tenon being dove-
tailed and wedged .(after being inserted
in the sill~ the spaces between the piles
can then be filled in with brickwork.

Piles, of themselves, fixed in the ordi-
nary way, in gruaad of alooso or yielding
nature, are useless for heavy buildings,
intended for warehouses; they do not
afford bearing surface enough, and when
charged scith heavy weights, are liable
to sial oscillate, and, if Totara, to split.
They will do, if driven with a piling en-
gine, or placed close together; for oral;-
leery dwellings o¢ light buildings, they
answer very well. For some years to
come, timber will be the principal material
used in building~ but the time witgmwive
when the Colony is richer, when more
experience is gained, and when laboax
and ta4eat are ~noro abundant, when sub-
stantial and durable erections of stone
and brick will be both numerous and
Safe, as they are found to be in eotmtrles

subject to much more vldoat earthquake s
than this. Rome, remarkable for the
grandeur and number 0f stone buildings,
has been subject to very ¼iolent earth-
quakes, and their buildings were very
high ; the Coliseum was 167 feet high by
6"27 feet in diameter, and held 87,000
spectators." In 439, A,D., a tremendous
earthquake damaged this massive stone
edifice, and another earthquake in 496
x.9., again damaged it, and shook down
the Podium ; other earthquakes occurred
of a subsequent date, yet this immense
building, though about 1,900 years old,
has survived earthquakes, fire, and Bar-
barian spoliation, and at this day, one
side of it retains its original height and
the grandeur of its ancient proportions.

It is quite easy even at this time te de-
monstrate that the more massive brick
or stone works are, the better they will
stand, provided the material and found-
ations are good. It is obvious that if
we can build a block of brickwork in
cement, so as to make it a solid body, ad-
hering together in all its parts like stone
or wood, and give it the form of a pyra-
mid, it’ will rig;thor fall to pieces nor turn
over. Free stone is only composed of
silica and orbS" partiole~ee~mmted-toge-
thor with a calcareous earth. The pyra-
midal form is an important one m
nature ; the high̄  conical hills which sur-
round us partake of it, yet they never
overturn--there they stand for ages. We
see many pinnacle rocks with their bases
sunk in the earth, and their tapering
forms rising high in the air; also poles
placed in the ground by man, and the
beacon at the heads, though half rotten,
and 40 feet high, yet these remain as they
were before the earthquake, inoontestibly
proving that solidity, cohesion, and the
pyramidal form offer most resistance, and
are the three conditions, which, when
combined, are most capable of withstand-
ing the shvck of an earthquake.

Daring the continuance of the late
earthquake, the earth was upheaved; a
wave.like motion was imparted to it i all
bodies on its surface partook of that mo-
tion ; they oscillated from side to side ;
all vertical bodies became inclined~at
what angle it would be difficult to state,
had note trivial occurrence bee~ noticed,
which enables us to form a tolerably ac-
curate idea of the anglo to which build-
ings, &o., were lifted.

In one house, a chest of drawers,
standing with its front or narrow part in
the direction of the.. shake, was upset,
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while in the §ame house another chest of
drawers standing with its end or length
in the line of the shake, was left stand-
ing.

Th~ d6~ttt, th~t~id, Tr0m ~Jaek~o fron-t, ,.~
of the drawers which turned over, was
I ft. 7in., and the height 3ft. 7in., or ra-
ther more than double the depth.

Now with these simple facts before us,
aided by a reference to the laws of gravi-
ty, which inform us that when the line
Of the centre of gravity of any body falls
without the base, that body falls ; we are
enabled by finding the centre of gravity
of a chest of drawers, and placing’it so
that its line falls outside the base, to de-
fine the angle to which vertical bodies
were lifted from their horizontal position
during the late earthquake, and that the
angle appears to be about 22 degrees, as
the diagrams below explain.

~~ a Centre of gravity in a line
\with base.

b b Angle of 22 degrees to
\which they were lifted from
\ their horizontal position, and

~,~ , \ at which they turned over.

a Centre of gravity.

b b End elevation of chest
of drawers in their horizontal
position.

b

This angle may be termed the angle of
inclination, and from it we are able to
give the proportion the height of a build-
ing ought to bear to its base. High
buildings with narrow bases are un-
safe.

We may lay it down as a general rule,
that the height of a building should
not exceed the width of the narrowest
portion of i~¢s;base. The bad effects of an
:inattention to this have been exhibited
in4he Coun¢ilChamber and Mr. M’Kay’s
house at the Hutt, which were high
buildings standing on a narrow base; at
right angles to the axis of the oscillation,
while the ewe loDg buildings which were

5ft.
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~dlids inclined 22 de’grces.
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3 ft. 6 in.
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respectively joined to them at right an.
gles, and consequently had their long
bases parallel to the line of movement,
remained, comparatively speaking~ttnin-
jured ; a proof of the correctness of the
views just advanced.

The figures of solids ann.exed, show that
,t~odies lifted fi’om their horizontal positior-
to an angle of 22 degrees, if 4 feet high,
ere thrown I ft. 9 in. out of perpendicu-
lar, if8 ft. high, 3 ft. 6 in., if 12 ft. high,
.5 ft. 3 in., and if 16 ft. high, 7 ft.

Another illustration of the correctness
~)f this theory, was seen in a brickfleld,
where rows of bricks were drying ill
parallel rows, within two feet of each
~)ther, when these four f~et high were
thrown down, while those two feet
high remained standing. The rows were
at right angles te the line of direction of
the shake. Respecting the horizontal
form of a building, a square or parallel-
ogram is suitable ; and for the elevation
of public buildings, for a high one story
building, the pyramidal or Gothic is re.
commended; and where a two story
building is desirable, the same stylowith
e clove story; but for a low one story
building, the Grecian proportiQns will be
found te ansozer. Where heavy fire
proof steres, or a solid brick bmlding is
required, the mode in which the gaol is
built is recommended ; the whole of the
brickwork of this building, is with the ex-
ception of a trifling crack, uninjured; .the
massive stone base, the stone quoins,
and the window stone dressings, are not
injured in the slightest degree ; the stone
entablature was injured and was taken
down ; this portion of the stone work was
top heavy, some of the stones nearly on
the balance, and ethers of them had no
iron rod passing through them at all;
whereas, if two iron rods had passed
through the two ends of each stone, the
result would have boon veD different.

The fiest brick buildings erected in
Wellington, were m geuuraI entirely
built of brick ; the mortar gefierally used
being of a very inferior description.

Clay being the principle ingredient
used, and in the specimens examined by
the Commissioners, all traces era cement-
ing nature had entirely disapl?eared, and
wl~ere in constant contact, at.~ofoanda-
tions, with wet and damp ; this substitute
for mortar was found to have changed to
a dirty yellow substance of a soft and
yielding nature, merely affording a bed-
ding to the bricks, whereas if it had been
made of proper m~tcrial, it would gra-
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daal~ kavo h~e~ed tilt time hadclninged
it te stone ; but this pzoeess is exceed-
ingly slow, and if a goat[ h~drat~lic
lime could be found in this count~,~, (and
it is said to exist in the north) it would
be invahca$le~,---Roman end other ca-
meats are ehe~per in London~ tlaaw stone
or shell lime is i~ Wellington, a~d 1as-
thing hut the hi,@h p~iQe ef En~lis.h ce-
ment here, preyant~ it from entirely eu-
persecling the ordin~Ty l~ime now ha use.

The use of clay in the preparation of
mortar ought to be en~h’ety diseaxded, as
it eats away all virtue from the lim~, and
is well known to possess no properties of
a cementing nature. The buildings el..
laded to above were ~onstructed of brick
alone, wood not being used to strengthen
them. In the earthquake of 1848, many
of these ereclions suffered severe damage,
since that heavy two storied stores were
constructed, by erecting a wooden frame
and casing it with hric~, there being in
general four inch of brick outside the
frame and nine inch built inside the
studs ;~ these stores have again suffered
and the timbers, red pine and metal built
in the brivk work, are found te be de-
cayed, but totara forming the ground
plate, alwayswet, is’ perfecffy sSfiffd : as
may be seen in Capt. Rhodes brick bond-
ing Store.

From this it follows that the timbers
from decay and original lightness were
not strong enoug, hto retain the brick-
work, when the side of the building was
seven or eight feet out of the perpendi-
tiller. An inclined mass of brickwork
like the side of Messrs. Bethuno and
Hunter’s store, weighing about 26 tons,
exclusive of the heavy goods, shifting to
the inclined side, was quite sufficient to
partly tear itself away from the angles of
the building.

Now if a one dtoried building were
eased with 14 inehbriekwork, with here
and there holdfasts driven into the studs,
and turned down over the brickwork ;
and if the timbers of the framing were all
Totar~the studs and braces nine inch by
four inch, and the plates nine inch by
six inch, there would be 4i’,tlo tO appre-
hend from decay or earthquakes. Mr.
Stoke’s printing-office, though only brick
nogg6d 4~ a. totara frame, exhibits not
the slightest eymptomsof decay or dam-
ago, and it is not weathorboarded. Where
a two storied fire proof store is required,
it has oc0nrrod to the Commissioners,
that a building of :the "following dcs0rip.
tioa would be jbmad to answer :~



First.--Tha~ a strong frame of red
pine, matai, ar black birch should be
erected with posts tea inch by ten inch,
passilag through the centre of the build-
i~, ~a~g~or~ g~d~s ~o ~rry~the first
floor, ten,cued into them, and their ends
tenoued to, receive a beam, on which the
collars of the rafters could he notched.
Tho ground plate should be eleven inch
by se~ea inch, and hands of iron two and
a half inch lay. haft inch, fixed four
feet apart, and nine inches from the
studs, and extending all round the
building; .thus, for a building seventeen
feet high it would take five ofthese horizon.
tel hands, atthe same time vertical bars of
two and a half inch by half inch iron, should
be fixe:l, having five-eight of an iuch bolts
passing through them at theirintersec-
tions with the horizontal bands. These
bolts would also pass through every third
stud, and be screwed up With nuts and
washers from the inside ; a easiug of 9in.
brickwork might thenbo built outside the
wooden frame, at the same time inse.r~ing
and nailing pieces of zinc, bin. wide, on
the edge outside each stud, which would
prevent contact between the timbers and
the brickwork, thereby preserving the form-
er from decay. The outside might be ce-
mented, and consequently the ironwork
would be hidden from view.

The top plates may be strengthened
by diagonal iron ties, and the first floor
by timber ones, let in flush with the
upper edge of the joists.

When a new wing or part of a build-
ing is to be added to an old erection, it
ought to be as strongly connected with
it, as though it had originally been one
building: the want of this preeauti0n
may be seen in more than one place.
Plastering externally has generally failed,
and and ha~ received general eondemna~
tiou. Internal plastering has been found
to stand, except where the frame-work
has given from deficient bracing or
shrinking ; if the side or end framing of
a house but. move,half an inch from the
position in which it was fixed wheu plas.
tered, the keya become injured or broken,
The same result is produced in external
plastering, and also by the piaster being
soaked hy ]aeavy rains, which causes the
laths to swell and break the key, at the
same ume rotting the laths and timbers.
If a building is constl’ucted of strong and
~oasoned timber, well braced and exter-
ns, lly boarded with inch boards, and then
battened with Totara battens, lathed with
Totara laths, and plastered with good
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stone lime, in the autumn; winter, or
spring, and then in the summer painted
four coats in oil, and every summer after.
terwards two coats in oil--plastering will
ha~o,h~m fairly triedj read-,ill,it do~’not
stand after this, let it be abandoned.

Mr. Clifford ia the wing he built some
four years ago to a great extent complied
with those conditions, and neither the
weather or earthquake has injured the
plastering or cornice internally or exter-
DaHy.

To plaster a building externally with-
out painting it, is money thrown away.

The upper surface of all external plas-
ter cornices, should be covered with
load, wood, (totara) or slate, in such 
way as to form the upper covering mem-
ber of the ordinary cornice moulding,
(eyma recta) so that in case of shrink-
ing or swelling of the wood, the cornice
will not be forced away at its upper part ;
!f slate is the covering, it may be worked
m cement with the uppermost member.

The bracing of a building is one of
its most impmtant details: braces let
into studs the general size, 4 x 1~ ins.,
are not recommended, solid braces are
much superior to these, as can be easily
pm~cd~~ for in 6 in. fl’aming the brace
would measure about 6 x 4in. A sec-
tion of this represents an area of 24 in,
but a let-in-brace of 4 x l~ ins., gives a
sectional area of 6 in. only, it is;there-
fore tour times weaker than a solid brace is.
The defect in a solid brace is, that by
cutting the studs in two, the building is
.weakened laterally, to a certain extent this
is correct; but the main use of a brace is
to hold a building in its place in adireCtioa
parallel with the line of itself, if in a shako
a building is inclined at an angle of 2"2
degrees, the braces have then to retain
the building in its proper form, but for
these braces the building would be dis-
located in all its parts, or it would as-
sume the form of a rhombus, as Mr.
Watkin’s old shop did.

To make a let-in-brace as strong as a
solid one,. and avoid weakening a
building laterally, the following is recom-
mended : the studs should be 7 in. wide,
and the braces 8 x 1~ ins. let in flush,
one on each side of the’framing, and op-
posite each other, these two braces form-
ing a double brace, and measuring each
8 x 1½ ins., together represent a sec-
tional area of 24 inches, being thereby
the strength of a solid brace 6 x 4 ins.,
and leaving 4 ins. in width, in the cen-
tre of each stud. In shop ironts it is



"xery injudicious to leave them without
braces; for the sake of having a front all
window, 2 spaces, at least 2 feet 6 inches
Wide, sh0uld be left for braces; any un-
sightliness may be easily hidden by a
pilaster in the centre of them; the ab-
sence of these braces has been feltia
the shops of Mr. Watkin and Mr. Pickett.
Timber being the priucipal material used
in building here, has induced theCommis-
sinners to consider as part of their duties,
the testiug of thevarious sorts of Australian
and New Zealand woods, in order to
shew their comparative strength. The
specimens selected for the experiments,
were first ,,plit from straight grained
pieces, and then planed up to bare one
inch square, and cut into lengths of 2 ft.
2 in. rong, the pieces were perfectly dry,
and had been seasoniug for six months.
The ends of the specimens rested in a
notch 1 inch square ; there being a clear
length or space of 2 feet for testing
them ; an iron loop was made with the
~apper end of it square, and just large
enough for one of these pieces of wood,
and the lower end rounded, in order not
to cut the cords which passed through it,
for the purpose of supporting the scale
which held the weight beh)w, the iron
loop was then placed in the centre of one
of the specimens, and weights gradually
placed in the scale till it broke.

The results will speak for themselves
and may be depended on. The first
si)eeimen of black birch taking 472 lbs~
to break it, excited some surprise, and,
as the Uommissioners felt that it perhaps
might be a chance piece, stronger than
the ordinary timber of that kind, they
procured onother specimen which broke
with 472½ lbs, thus, not only establishing
its reputation for strength, but its dura-
bility; for the last-named piece was a
portion of a piece which had been in the
ground wet and dry for a period of ten
years, and is now there perfectly sound
and hard as a bone; of course it was the
heart of black birch, and, when split, had
that sour or acid smell so peculiar to
English oak--in fact it always has that
sour smell, and, for strength and dura-
bility, appears to be the oak of New Zea-
land. Two speeimeus of English oak
were tested Some time ago in Engiand;

one brokowith a weight of 455 lbs., the
,other with 482 lbs. The specimens were
2 feet along and l inch square. As to
the durability of these woods, blue gum,
iron bark, black birch, and totara, are
very durable where exposed to wet and

dry alternately. Red and white pine,
matai, Sydney eedar,.kauri pine, and
stringy bark, are 0f very little use in wet
or damp situations, or:where excib~d
from the air, but, if kept dry and w,ell
ventilated, will last a great many years.
One great aause of the decay of timber
is its not being out at the proper season,
and when out, not dried before used. All
trees for building purposes ought to be
cut down in winter, and have three
months drying before being used. Paint-
ing unseasoned timber only hastens,tire
progress of decay.

White pine
White pine
Metal
Metal
Red Pine
Totara
Totara
Kauri pine
Kauri pine
Black birch
Black birch
A. birch
Rata
Manuka

Yel. deal

Stringy brk.
Blue gnm
Iron bark
Cedar

The pieceNEw ZRALANn WOODS. was brkn.
by 11)

Low land grown (Hutt)
Hill grown (Karori)
Hill grown
Low land (FIutt)

Second specimen
.From the Pro. of Auck
Second specimen

Second specimen
With a red grain

EUROPEAN WOOD.
From the Baltic
AUSTRAt IAN WOODS.

1"232
267
372
363
313
231
238
2SO
258
172
~72½
392
116
:t41

"288

410
443
450
190Average of 2 specimens

In the act of breaking, the deflection
was least’in totara and cedar, which are
the most brittle of all the specimens;
matai sustained a heavy weight, then
snapped suddenly; metal, white pine,
kauri, red pine, rata and stringy bmk
stand next; iron bark, blue gum, mann-
ka, showed the greatest deflection, and
broke gradually ; the strength and tough-
ness of the fibres of iron bark and manu-
ka was mos~ surprising.

The Commissioners having thus far, to
the best of their judgment and ability,
collected and collated all the evidence
respecting the late eartbquake, have now
to bring their labours to a close. In do-
ing so, they consider the present oppor.
tumty an appropriate one for concluding
their report by making a few general re..
marks connected with the late earthquake.

Our fellow colonists in the other Pro-
vinces of these islands, appear to haee



been extremely Imxlous to attribute to
Wellington au exclusive property in
earthquakes ; but, without any desire to
abdicate our rights, we do not see how
we can honestly claim the monopoly in a
property which appears unfortunately to
be the partnership property of all New
Zealand. The Taranaki Herald has ad-
duced as a proof of its mildness there,
that the Church built of stone, is still
standing. We can show here in Wel-
lington, four or five brick-built buildings
which stood the earthquake of 184S, and
the late one, and are still uninjured;
Some of them have been mentioned in
the course of this report. Another re-
markable fact connected wilh the earth-
quakes in this country, is, that they are
eccentric in their movements ; that they
move in different lines, at times leaving
Wellington uninjured, while other places
suffer severely. This statement may sur-
prise some of our neighbours, but such
is the case, for on the 1st January, 1853,
the shock of an earthquake was felt in
Wellington, the shock was considered a
very long one, but so mild and slight as
to be only felt by those sitting or stand-
ing, and of course not the slightest damage
was done. It was felt in a slighter degree
here, than the last one was said to be felt
at Auckland.

But, from the following paragraphs,
taken from the Nelson at~d Taranaki pa-
pers, at these places it was felt severely.

"EArtTrrQUXKE.--A severe shock of
an oarlhqvake was felt on Saturday even-
lug, last (Jan. lst.) about halgpast eight
o’clock. The vibration of the earth was
considerable, and lasted lot" several mi-
nutes, the shook apparently coming from
the N.E. During the subsequent 36
hours, several lighter shocks were felt,
but none of them had the force of the
first. The only damage done by this
ear’,hquake (which was the most severe
we have experienced since the shocks of
1S4S) was the shaking down of the top
of a chimney of a house belouging to S.
Stephens, Esq., in the Rewaka.--Nelson
Examiner, Jan. 8, 1858.

In Wellington there wore no subse-
quent shocks.

" EARTHCtUAKE.~Ou Saturday night
last, the town of New Plymouth and its
vicinity, was visited with a more severe
shock of an earthquake than the oldest
settlers in this place can remember. The
first and strongest shock took place about
22 minutes past 8 p.m., and appeared to
come from seaward, and to take a south
easterly direction across the island, last-

ing two minutes; although happily no inn
jury to lifo or limb oecured, severe
narrow escapes are mentioned, and a
number of ebimnies were thrown down,.
and buildings and goods seriously da-
maged. Among others, the houses of
Mr. Norris, Mr. Hugbes, and Mr. Shaw,
have suffered severely. The greatest
alarm was for some time felt, and nearly
the whole population fled from the houses
into the streets. The shocks have con-
tinued at intervals ever since, with more
or less severity, but the principaldamage
was occasioned by the first shock, which
was considerably the strongest one felt.
We trust that before this account is be..~
fore our readers, all apprehension from
this startling visitation will have ceased.
~Taranaki Herald, Jan. 5, 1853.

Now, had any person, anxious to make
a book, or fond of appearing in print,
been on the spot to witness the alarm,
confusion and excitement consequent ou
such a distressing occurrence, he might
have written an account as long as that
which has been published with reference
to the late earthquake in January last.

This Nelson and Taranaki earthquake
which has been alluded to, was no ordi-
nary affair; the brig ~larmio~ felt it off
Cape Farewell, and her passengers fan-
cied she was bumping on the rocks.

These facts are adduced to prove that
the earthquakes of this eonntry change
their line of direction, and that the whole
of these islands are subject to them more
or less In IS4S, Auckland and Otago,
it is said, did net feel the shocks that
were felt here; but, in 1855, they did
feel them, and Auckland, ia a very sen.
sible degree.

There are parts of the Province of
Wellington (the Ahuriri) which, during
the last earthquake of January 23rd, felt
it very little--in about the same degree
that Canterbury did.

Since January 23rd, a shock has been
felt at Otago ; this was in last April, ac-
cording to the Otago Witness, which was
somewhat sharp, persons standing being
conscious of a reeling sensation.

This evidence, the Commission feel
convinced will satisfy all unprejudiced
minds that the earthquakes of this coun-
try are not confined to Wellington and its
neighbourhood, but that their ramifica-
tions extend through the length and
breadth of these islands, every portion of
them being more or less subject to them.

One fact, then, is now clearly revealed
to all New Zealand, which is, that we live
iu a country subject to earthquakes--.



genortllly of’ a description hardly notice-
able, but, occasionally at lesser or greater
~ntervals, of a violent nature. It is in
,vain to disguise this .truth; our country
abounds with evidences of volcanic ac-
~tion which everywhere present themselves
from the Trap Rocks off Stewart’s island,
~to the Three Kings of the North Cape,
~and proclaim its igneous origin. We
may, therefore, correctly assert that the
whole of the Colonists of New Zealand
~are interested in this matter; for, though
some Provinces have, of late years, sus-
tained no damage, yet they have been
warned by the slight shocks they have al-
ready felt, that they are within the orbit
Of those mysterious and subterranean
forces which have inflicted severe loss on
their less fortunate fellow colonists in the
other Provinces; and it behoves all to
adapt their dwellings and other buildings
tothe country in which they live; for,
though the earth does not sink or open and
engulph the people, as it did at Lisbon or
:Jamaica, (on the contrary it appears to
be undergoing a gradual upheaval in the
neighbourhood of Wellington in a per-
ceptiblo degree, it having been raised
2 feet during the,recent earthquake.) yet
serious damage and even less of life
must be the result if this precaution
ill building is neglected.

The phenomenon ot thiscountry being
in course of upheaval, is not confined to
New Zealand. Norway, at this time, is
being gradually upheaved at the rate of
4 feet in a century, and other places at
a more rapid rate. The recent sudden
-upheaval of part of the Province ,of Wel-
lington, there is good reason to believe
is a very rare oeeurence. No :white man
that we can learn of, has ever witnessed
it before. One of the oldest inhabitants
of Cook’s straits, Mr, John Guard, says
" the last earthquake was the most violent
one he everknew in this country," and he
has lived in it for a period of twenty-two
years, and he never before witnessed a
perceptible rise of the land after the
shock of an earthquake; but this ought
not to make us less careful in the erec-
tion of buildings, for we must bear in
mind that nothing will prevent this coun-
try from being rapidly peopled; its Un.
rivalled climate, its vast natural capabili-
ties and unlimited resources, are tempta-
tions too attractive to be resisted by
enterprising Englishmen. It is a re-
markable fact that the two most ,favored
countries on earth in point of climate and
soil, and almost insular in position.

Greece and Italy, with their renowned
and magnificent capitals of Athens and
Rome, where liberty, the arts and sciences
and literature were nurtured, and where
they flourished and were brought to per-
fection, which modern civilization is still
proud to acknowledge as worthy of imi-
tation; in fact tI~e source of its own ori-
gin,--were and are new subject to earth-
quakes in comparison to which those in
New Zealand sink into insignificance.
Subjoined is a list of some of them, and
also a number of minor ones, which have
occurred in England from a very early
date.
A. D, GREEelL
I07 150 Cities swallowed up.

ITALY.
370 Nice destroyed.
1 186 At Calabria, a city sunk in thesea.
1222 InLombardy 200 lives lost.
1456 One in Naples, 40,000 people

perished.
1688 Naples again, a third of the city

destroyed.
1789 In Castello 30 houses swallowed

up--100 destroyed.
1794 Near Naples, city of Torro del

Greeo nearly destroyed.
1832 In Calabria and Central Italy.

ENGLAND.
1076 One.
1089 One again.
1090 One.
1142 One felt at Lincoln.
i175 One felt at Oxenhall.
1179 One.
1185 One that overthrew the church

of Lincoln and others.
1199 One in Somersetshire.
1247 One, a church thrown down at

Glastonbury.
1 ~48 One.
1 .)49 One.
1.)50 One at St. Albans.
1 551 One at Reigate. Croyden,, Dork-

ing, and Surry.
1 571 One in Herefordshire which over.,

threw Kingston Church.
1,i74 One in Yorkshire, Herefordshire,

Worcestershire, Gloucester-
shire, &o.

1586 One felt in London and West-
minster, when part of St.
Paul’s & the Temple Church
fell, it was also felt at Sand-
wieh, Dover, and Kent.

1583 In Dorsetshire, when it removed
a eonsidcrableportion of ground.

1596 InKent, where the hills became
valleys filled with water.



1677
1678
1679

1683
1689

1734
1734

1745
1750
1786

1790
1791
1792

1793

t795

1808
1816
1822
1852
Sop.2

1853
Apl. l

One in Staffordshiro and Dor-
setshire.

One in Oxfordshiro and Stafford-
shire.

One at Oxford.
Lyme in Dorsetshire nearly des-

troyed.
One at Arundle.
One in Ireland which destroyed

5 churches and 100 houses,
One in Somersetshire.
Two felt in London.
One in Scotland and different

parts of England.
One in Westmoreland
One in Scotland.
One in Bedford, Leicester, Lin-

coln and Nottingham.
One in Shaftsbury and Salisbury,

but not much damage done.
One in different parts of the Nocth

of England.
One at Dunning in Sco¢land
One in the North of Scotland.
One in Irdaad.
A shock of Earthquake felt at

Liverpool, Holyhead, and at
Manchester, about 4h.30m. A~.

A shock of Earthquake felt at
Havre, Constance, Caen,
Southampton, and other
places. At Caen barrells on
the quay were set it. motion
and rolled along.

From the following paragraph taken
from the Melbourne Argus, of March 5th,
1855, Australia appears te be subject to
slight Earth:quakes.

Earthquakes--A correspondent resld-
ing in Truro has communicated the fol-
lowing. ’" On Monday last about 8 a.m.,
a slight vibration of the earth supposed
¢o be the shock of an Earthquake, was
experienced in this neighbourhood. At
Truro it caused a dull rumbling motion
such as would be produced by a heavily
laden waggon passing somewhat quickly
by. At Barton, one mile distant, the
sensation was considerable, buildings
shook to their foundati(ms, plates, &c.,
for the moment chattering on the shelves,
and persons being conscious of a stagger-
ing impulse as they stood on the floor of
their houses. How far beyond us this
tremour extended I am unable to state,
nor do I know if any other cause besides
that mentioned above, to which the shook
felt here can be assigned. The air at
the time was tranquil, and though hazy,
the sky was cloudless, there ware no in-

dlcations of a tempest near or dlstait
nor was the heat excessive."

The shock of an Earthquake, such as
described above, ifin New Zealand would
be considered a sharp one, the movement
appears to have been strong, and had it
continued for one or two minutes serious
damage to buildings must have takerL
olace, nothing but its being a momentary
one prevented such a catastrophe.

The Commissioners having now arrived
at the conclusion of their report, trust,
that though it may be found to be neither
free from imperfections, nor so complete
as it might to be, yet notwithstanding
these defects, a portion of the informa-
tion contained in it will be found useful
to the community at large.

CHARLES MILLS.
C,HARLRS R. CARTgR.

SvTt. 4th, 1855.

ADDENDA.

In Chambers’ Journal for March 14th,
1840, which has been kindly forwarded
by a gentleman, for the perusal of the
Commissioners, is a paper on " Earth-
quakes in Great Britain," one portion of
which bears such a striking analogy to
a violent New Zealand earthquake that
at the risk of being tedious the Commis-
sioners cannot forbear giving an extract
therefrom. "The earthquake which took
place on the evening of the 13th of
August, 1816, about ten minutes before
eleven o’clock, was felt throughout th~
greater part of Scotland, but evidently
was slrongest in a tract extending from
western Ross-shire, through eastern In-
verness-shire, and so on through the
province of Moray--the direction being
from W.N.W. te E.S~E. Directly to
the north and south of Inverness, it was
comparatively slight, but yet was percep-
tible to many in Edinburgh and Glasgow.
At no considerable seat of population Was
its action nearly so intense as at Invernes.
The streets of that town had been emptied
of the inhabitants, most of whom had re-
tired to bed, when suddenly the percus-
sion took place. "I could think of no-
thing" says a gentleman residing there,
"that could give so good an idea of what
we felt, as that of a person seated on the
back of a horse, when he suddenly and
violently shakes himself." A tmise like
distant thunder was heard. The tremor



:lasted’ for about twenty .seconds, or ha the
opinion of some, nearly a minute.
, Theforcewas sufficient te throw some
Tersonsout of bed. All others who had
gone to rest instantly sprung from their
places of repose, and with little ceremony
,as to clothing, joined the crowds, who
~had, rushed into the streets, which imme-
diately became a scene of wild and unusual
terror, no one knowing but that a second
~hoek was instantly to bury them under
the ruins of their houses. Under tbis
apprehension, many hurried, ill prepared
as they were, out of town, and spent the
greater part of the night in the fields.

It was found that already great damage
had been done to the buildings. Many
were rent from top to bottom ; great num-
bers of chimney tops had been shaken
down. From a stack of chimnies on the
Mason Lodge, a coping stone weighing
fifty or sixty pounds was thrown to the

other side of the street, a distance of not
,less than twenty yards--a fact strikingly
showing the extent of the vibration. It
was remarkable that the newer houses
suffered more dilapidation than the older.
Amidst the crashing of falling stones and
tiles, and the shrieks and lamentations of
Marmed women, one curious circumstance
was not observed in the town, but was no-

’riced by three gentlemen who were ap-
proaching it from the Westward : the great
bell tolled twice. In the morning another
important fact became known, namely,
that the beautiful steeple which had re-
.cently been attaehed lethe County.jail

had suffered a twist atthe distance of a
few feet from the top,
Th e spire’was there of an, octagonal shape,

and the twist which was from the East
towards the North, was to the extent of
about a sixteenth of the whole circumfer-
ence, the angle of the removed part being
turned to the centre of the adjacent face
in that direction. The present writer
speaks of this result from personal ob:
servation, fca’ in 1826 he saw the steeple
in the condition described, it has since
been-repaired. Most of the stones de-
tached from the chimney tops were thrown
in the same direction, and it was from
this fact that the inference was drawn
that the direction of the motion in the
first instance was from North-west te
South-east, for such being the case, loose
parts at the top of a tall building would
naturally be left behind, or thrown in the
cor trary direction.

Some gentlemen who had been in the
West Indies, where earthquakes are fre-
quent, remarked of this shock, that it
was smarter than any they had ever
known in that part of the world.

At Cromarty a huge fragment of rock
was disengaged from a precipice, and the
gable wall of a newly built house was
rent diagonally from top to bottom.
Further to the North, three arches, which
bad recently been built as part of
a roadway across a small arm of the Sea
in the County of Sutherland, were thrown
down."

P.S.--During the progress of these sheets through the press, we observed the
following paragraph in the Sydney Z’wpire of September 21st, 1855 :--

EARTHQUAKE AT MELBOURNE.
The shock of an earthquake was ex-

perienced in Melbourne and its vicinity
short!ybefore three o’clock on Monday
mormnglast. The Argus says :~" The
shock appears to have been of so ,violent
a character as to bare attracted general
notice, notwithstanding its occurrence at
an hour when but a very small fraction
of the population can be supposed to
have been sensible of any ordinary noise
or motion. Of course, accounts as to
the peculiar nature of the shock differ
considerably; some describing it as

. J0eing a rolling motion, while others say
.that they were sensible of a hea~ing vi-

lbration. We have received information
&ore numbers of persons, describing
the effect of the phenomenon upou their
houses. The dwellers in wooden cotta-
ges appear te have been most sensible

of its occurrence, and in some of the
large hotels of the city a considerable
amount of alarm prevailed, caused by
the ringing of the bells, the rustling of
the window frames and clashing of croc-
kery, kitchen uteris{Is, &e. At the Im-
perial Hotel tb~;tii~i~b~r and confusion
were so great thtt~::mffS.’t Of the inmates
left their apartmtntgi and promenaded
the streets, where they imagined they
were safer than under anything in shape
of a roof. We hear that the walls of
the Benevolent Asyium. experienced some
damage from the vibration, and reports
of trifling injuries having been done to
other buildings have reached us. In the
neighbourhood of Brighton and St. Kilda
the shock (some say there was more than
one) was severely felt, and the general
opinion appears to be that the line of
action was from east to west.

~I~,INTED AT THle- 6’ INDlep.EI~LDIe,,NT,~ OYFICE,


