












Lime and cement
There were two major types of mortar: lime and Port­
land cement." Up until 1884 all cement was imported
in casks and, for this reason, it was expensive. More­
over cement, as used to make concrete, was a little­
understood building material. Possibly the cost and
associated problems of transporting the cement and
other bulky materials made it less attractive than
alternative more conventional building materials.
Portland cement was imported from a very early date,
before 1860.77 In 1884 Portland cement was manu­
factured in New Zealand at Warkworth, north of
Auckland, by the Wilson's Cement Co. Ltd.

By the early 1900s architects and engineers had
begun to experiment with reinforced concrete. Up to
that time, concrete had been used in an auxiliary
capacity to line floors, for building foundations, for
plaster mixes for roughcasting, pointing and bricklay­
ing. However, concrete was used occasionally on a
large scale in Otago. A two-storey farmstead called
'Auchmore' built by Alexander and Robert Campbell
shortly after 1863, still standing on the Taieri Plain,
was made entirely of reinforced concrete. The walls of
this home are very rough and are thicker at the bot­
tom than the top with a maximum thickness of about
two feet. Clearly the original boxing was not strong
enough to withstand the weight of the concrete: The
cement was mixed with aggregate from a local river
bed. There was no attempt to interleave the corners
of the building and the walls merely lie one against
the other.

One of the earliest and perhaps the most ambitious
projects which used large quantities of concrete was
the construction of the graving dock at Port Chal­
mers. This was begun in 1868 and continued for four
years. It involved 14,000 tons of Portland cement and
about 90,000 cubic yards of locally quarried stone. It
proved to be a tremendous undertaking, especially
when it is realised that all the concrete had to be mixed
by hand. Mr. Nathaniel Wales, the pioneering partner
of the still extant architectural firm of Mason and
Wales, was appointed Clerk of Works for the job and
he has left a journal which describes the difficulties of
the job." He found that the men took every oppor­
tunity to reduce the amount of concrete mixing, to the
detriment of its quality and it is clear from his account
that the contractors did not appreciate the critical
nature of the mix. In fact the only thing which saved
the dock from complete failure was the timely silting
up of its walls.

In New Zealand lime was the most important
ingredient for mortar throughout the 19th century and
it was still used in quantity as late as 1900. It was
mixed with sand to form mortar. The first settlers
improvised until local sources of lime could be
exploited. They collected old seashells on shores of
the lower harbour, burnt them and shipped the lime
to Dunedin."? Thus one man who set out to build a
stone house in Dunedin in 1848 employed four men
for quarrying the stone, two for lime burning, and two
sawyers to cut timber.s? The shell method of lime pro­
duction was short-lived around Dunedin itself," but
was still used in the early 1860s at Port Adventure on
Stewart Island where shells were burnt and the lime
shipped to the mainland.v Other areas of Southland
where fossil shells abounded were similarly exploited."
By 1851 sources oflimestone had been discovered at

Kaikorai and Caversham near Dunedin and the min­
eral was soon being burnt and offered for sale." Later
in the century extensive lime deposits were also
opened up on the Otago Peninsula." It is worth not­
ing that the demand for lime did not arise solely from
the building industry. Soon after settlement it was dis­
covered that it was essential for agricultural purposes
and newly cleared land needed to be treated with lime
in order to ensure that crops would grow in the first
season.

Stone
The Dunedin pioneers arrived with a tradition of
building in stone, so it was natural that they should
look for suitable sources of this material in their new
homeland. They did not have to look far, and during
the very first year of settlement a quarry of freestone
was opened up near Dunedin." However, quarrying
stone was a time consuming and therefore expensive
business and it is not surprising to find that only a few
of the first dwellings were constructed of stone. It was,
however, used extensively in commercial and public
buildings.

There was no shortage of building stone elsewhere
in Otago-Southland either." Surveyor Thomson's
report of 1858 contains numerous references to poten­
tial sources." He had observed limestone in many
parts of the province from Shag River to Waiau
River.s? There was granite at Bluff and stone suitable
for flagstones and roofing slates at Maruwhenua and
Kakanui. The white freestone found at Oamaru was
exploited quickly since it could be sawn and moulded
easily and a 'volcanic breccia' at Port Chalmers proved
to be popular.?? Further south a quarry was opened at
Mokemoke in 1864. The site was only 16km from
Invercargill but it proved difficult to remove the stone
since it had to be loaded on to rafts and floated down­
stream." Even though sources of good roofing slate
were available in the province this material was
imported from Cornwall and Wales throughout the
19th century (Table 1).92

Metal goods
In the first two decades of the 19th century all metal
items were imported and in the initial years of settle­
ment these items were always in great demand." Dur­
ing the sealing and whaling days large quantities of
hoop iron, brass and wrought iron nails were imported
for local use as well as for trading with the indigenous
population. More sophisticated iron-mongery such as
hinges and door locks remained scarce.

In the first years of the Dunedin settlement nails
and screws were the most sought-after items. These
were available in a variety of forms, either cut, pressed,
cast or wrought." These early nails were nearly all
chisel-ended and often rectangular in cross-section.
The cut nails were formed from metal strips. The
wrought iron nails tended to be stronger and more
versatile, but they were also nearly eight times as
expensive as nails manufactured by other means.
However, a demand for these wrought nails persisted
for much of the century. By 1864 copper tacks, floor­
ing brads, wrought clasp nails, shingle nails, galvan­
ised nails and screws and galvanised rivets and
washers in a range of sizes were being offered for sale
in Dunedin." For much of the 19th century, trades­
men fixed galvanised iron and ridging with screws and
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it was not until the 1880s that galvanised nails with
lead washers began to be used instead. The latter ena­
bled roofs to be erected much more rapidly.

Invention of the wire-drawn nail had a significant
impact on building costs." This nail could be pro­
duced for a fraction of the cost of other types of nails,
enabling builders to use vast numbers of them during
construction. Previously, nails had been used with
great economy and carpenters employed all manner
of skills to avoid their use. However, when cheaper
nails. were available the need for making elaborate
joints was removed, and frames could be knocked
together in a fraction ofthe time. Although wire-drawn
nails had been invented much earlier, they did not start
to have any impact on the Otago building industry
until the late 1870s when they began to be imported
into New Zealand in large quantities.

Necessary items such as locks and hinges, iron and
lead pipes, spouting and ridging were either unavail­
able or excessively expensive in the first years of the
Otago settlement and colonists were often forced to
improvise. However, by the early 1860s the situation
had improved and a great variety of metal goods were
being sold. These included rim, mortise, stock, dead
and drawback locks, butt, 'T', edge and tail hinges, lead
pipes, iron gas pipes, copper tube and sheet copper,
lead and zinc."? Cast iron sinks, basins, ranges and
grates, and wrought iron tanks and cisterns, and plain
and ornamental castings for verandas were available
before 1870.98 In 1864 there were a variety of ranges
being offered under the exotic trade names of 'Etnean',
'Metropolitan', 'Cosmopolitan', 'Antipodean' and
'Australian'-all made by Watson, Gay & Co.
Glasgow.

As the century progressed there was an increasing
demand for more cast and wrought iron fittings such
as friezes for verandas and balconies, veranda col­
umns, stoves and ranges and tiled cast-iron fireplaces.
Although this demand was to some extent satisfied by
local foundries, a considerable quantity of iron­
mongery continued to be imported."?

One of the oldest local firms is A. & T. Burt which
was established in 1862 and is still operating today. 100

Unfortunately, a disastrous fire destroyed many of the
early records and it is therefore not possible to trace
the firm's commercial history in any detail. However,
it is known that they were casting iron in 1871 and
that the brass foundry started before this date. This
firm manufactured a wide range of cast-iron articles
including fireplaces, grates, air vents, gates, rain-water
heads, balustrades and staircases, veranda posts and
friezes as well as lamp-posts. They were making lead
pipe and lead traps as early as 1875. As in Australia
all the pig-iron for the furnaces had to be imported.'?'
Another old firm, founded in 1873, was H. E. Shack­
lock & Co. which made stoves and ranges such as the
famous 'SiriusJ'? They also made veranda castings
during the 1880s. Farrar Brothers, founded in 1863,
made colonial ovens, spouting and ridging, and Cos­
sens and Black, founded in 1874, had a large foundry
which turned out a wide range of products. Ironmon­
gery and hardware merchants such as Briscoe & Co.
Ltd., established in Dunedin in 1862, and which had
been founded in Melbourne in 1853, and John
Edmonds (established in 1862) also supplied the local
markets with both locally produced and imported
goods. Towards the end of the century Thompson,
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Bridger and Co. Ltd. were making spouting and ridg­
ing and selling a staggering variety of goods, from brass
bedsteads to washing machines.I'"

The discovery of the galvanising process icirca
1837) was a major technological innovation with pro­
found implications for methods of housing construe­
tion. l04 Iron could be conveniently and inexpensively
protected from weathering. Thin sheets thus treated
and corrugated provided a cheap, relatively light,
durable roofing material which could be easily trans­
ported and erected quickly. Moreover, the same mate­
rial could be used to cover the exterior walls of the
buildings. Indeed, it was ideal for cheap, portable
housing such as was required by miners. Conse­
quently it was heavily exploited during the 1850s in
Australia and, following major gold discoveries in
Otago around 1861, it began to be imported into New
Zealand in ever increasing quantities. 1OS However, both
non-galvanised corrugated and galvanised corrugated
iron were imported well before this date.!" and one
of the very first commercial buildings in Dunedin had
black iron walls.t?? Nineteenth-century brand names
included Gospel Oak (established 1842), Morewood,
Hamilton and Scotch.t'"

Galvanised iron gutters, gutter angles and ridge caps
were also imported from an early date,'?? although
cast-iron slip-joint guttering, down-pipe heads, down­
piping and wrought iron brackets were far more com­
mon and remained so for some time.'!"

Other materials
Many other auxiliary building materials had to be
imported (Table 1). These included felt for lining roofs,
calico for lining walls, 111 paper to cover the calico lin­
ing.!'? paint, l13 glass.U'' chimney pieces;'!' in the early
years water casks.!" and plaster of paris and horse hair
(for mixing with cement or plaster). I 17 The paints were
lead or zinc based and fairly expensive. Chimney
pieces were available in wood, slate or marble and
ranged in price from ten shillings to five pounds. Water
casks were essential to catch rainwater, in the absence
of a regular water supply and drainage system. Reg­
ular glass manufacture (excluding window glass) did
not start in New Zealand until 1922 when the New
Zealand Glass Manufacturers commenced production
at Penrose. Previous attempts by other people had
been unsuccessful. Up until this date all glass was
imported into New Zealand. As methods of packaging
and transport improved, larger sheets ofglass were sent
out but, in the initial years, difficulties in these respects
limited the size of the glass sheets. Later in the cen­
tury coloured panes became available, including those
with floral and other decorative motifs in complex
designs. The small glass pieces were sometimes held
in position by lead glazing bars.

Two local commodities were used extensively. The
most important of these was flax, which was used to
make ropes and twine.t" By 1881 there were over 40
mills operating in New Zealand;'!" but only 2 of these
were located in Otago-Southland. However, long
before this date the settlers had proved the merits of
the plant.P? Another useful local product was pitch
which was exploited for paving backyards and cellars.

Summary
The form of buildings constructed in the Otago­
Southland area throughout the 19th century depended



to some extent on the cultural and economic back­
ground of the colonists, but equally it was influenced
by local conditions, particularly topography, the types
and varieties of building materials available, and the
cost of transporting them. The coastal areas of the
Otago-Southland region were rich in natural resources
such as timber, clay, stone and lime. However, it took
a little time to develop them, so that at first the set­
tlers had to erect rudimentary habitations from a vari­
ety of handy materials. The relative importance of
each type of material changed with time and circum­
stances (Fig. 3). As New Zealand developed econom­
ically, Otago was visited by an increasing number of
vessels bringing both essential and exotic building
materials from England, Australia and America, which
were used to construct and embellish the better classes
of buildings. Houses became larger and more osten­
tatious. Local clay was used to make bricks, tiles and
drain-pipes, imported galvanised iron sheets replaced
shingles, and galvanised or cast-iron gutters replaced
their wooden counterparts. This process tended to be
modulated by transport costs, both from abroad and
within the colony. For many years there were no ade­
quate roads into the interior and housing in the coun­
try regions was often more primitive than in sea-board
and easily accessible areas.

Although the building industry eventually obtained
most of its materials, including bricks, timber and
Portland cement from New Zealand sources, at the
end of the 19th century items such as nails, glass, slate,
galvanised iron and pig-iron for the foundries were
still imported. Local buildings continued to be con­
structed from a blend oflocal and imported materials.
The introduction of new building materials often her­
alded changes in building construction. With the
advent of galvanised iron, for example, roof frames
were lightened. The parallel development of the bal­
loon frame construction and popularisation of the
cheap wire-drawn nail precipitated a further lighten­
ing of house frames and greatly increased the rate at
which houses could be constructed.

In the wider context of New Zealand's economic
history, the building industry has always played an
important role. The fluctuation in prices of building
materials, for example, gives some indication of the
magnitude of inflationary trends; bricks cost about 18
shillings per 1000 in 1846 and 37 shillings and 6 pence
in 1903, concrete cost 3 shillings per yard in 1875 and
6 shillings per yard in 1900, and sawn timber cost
about 10 shillings to 16 shillings per 100 feet in 1848
and around 20 shillings to 30 shillings per 100 feet in
1900. During the 19th century large numbers of men
were employed in the many lime kilns, brick fields,
timber mills and iron factories throughout New Zea­
land (Fig. 2). Even larger numbers were employed in
dependent trades, particularly carpenters, plumbers,
joiners, slaters and plasterers. In 1881, for example,
nearly a quarter of the entire manufacturing work­
force in New Zealand was employed in sawmills and
wood factories alone and over 50 per cent of this
labour was located in Otago-Southland.!" Clearly a
buoyant building industry reflected a buoyant national
economy, an equation which is equally true today.

Many potentially rewarding aspects of this topic
remain to be explored. There is an urgent need for
more detailed studies of how each building material
and its availability contributed to the economic and

social development of the colony. The internal
dynamics of each industry and its dependent trades
have not been considered in depth, nor has the extent
and use of each respective technology. In spite of these
shortcomings, it is hoped that this paper can serve as
an introduction to a much neglected aspect of New
Zealand history and encourage others to pursue such
studies in greater detail.
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