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Abstract

In early 1853 in Victoria, Australia, three engineers: Samuel Charles Brees (1810-1865), George Holmes
(circa 1822-1877) and Edward Richardson (circa 1831-1915) came together in the design and construction
of “Brees Bridge,” a large Howe through-truss timber road bridge over the Maribyrnong River at Keilor. These
engineers are well known in New Zealand: Brees as engineer/surveyor/artist for the New Zealand Company
1842-1845 and Holmes and Richardson as the contractors for the very significant Christchurch to Lyttelton
Railway line and tunnel, 1861-1867. But their engineering work in Victoria is not well known. In 1853, Brees
was briefly the first Colonial Engineer, and between 1853 and 1861, Holmes and Richardson were the
contractors for many significant engineering works in Victoria: the first large laminated timber arch bridge
(Johnston Street); the first large iron box girder railway bridge (Maribyrnong River); and other works (Yarra
River Wharves, South Yarra Waterworks, Essendon Railway, and Brighton Railway). This paper explores the
interrelationships between these engineers and their contemporaries, describes their significant engineering
works, and fills some biographical gaps about their lives in Victoria.

1. Introduction - Colonial Victoria 1851-
1861

To understand the contributions that engineers
Samuel Charles Brees (1810-1865), George
Holmes (circa 1822-1877) and Edward
Richardson (circa 1831-1915) made to Victoria,
Australia, we need to have an understanding of the
changing social, economic and political
environment of early colonial Victoria.

Before the gold rushes, and separation of the “Port
Phillip District” from New South Wales (NSW) in
1851, progress on building ‘permanent’ roads and
bridges was slow and lengthy, with long
administrative approval processes going
backwards and forwards from Melbourne, through
Sydney, and to London. As soon as the gold
rushes commenced in Victoria, roads and bridges
to service the rapidly rising population, and the
shifting goldfields, were urgently needed. The
existing arrangements failed. New administrative
and contractual arrangements were necessary for
the new Colony.

Following major floods in 1852, and a Victorian
Parliamentary Select Committee on “Roads and
Bridges”, a Central Road Board was established
for main roads, and separate District Road Boards
were established for parish or cross roads. To
expedite construction, many concurrent separate
contracts were let for sections of the same main
roads, which meant many inspectors and
administrators to supervise the arrangements. It
wasn’t too long before tolls were imposed, and
later the responsibilities for main roads and bridges
were delegated to the District Road Boards, to

decentralise the administration further. However,
government funds were still needed for major
works, so a well skilled centralised overview
administration was required. These processes
were again fraught with problems and further
reviews were needed. The 1854 Parliamentary
Commission on “Internal Communication of the
Colony”  gathered evidence and made
recommendations that helped set in place
necessary changed administrative and legislative
frameworks and processes.

As the colony developed, and society’s needs
changed, other works such as water supply,
gasworks and railways were also needed and
similar delegated and centralised administrative
processes were established.

Private companies were able to raise funds for
projects, provided they could get government
approval and a supporting Act of Parliament. Many
private railway and waterworks companies were
floated, but raising funds for large projects, such as
the major trunk railway lines needed for the colony,
was difficult if not impossible.

The financial collapse in England and Europe, that
had followed the railway boom, meant that only
governments could secure funding for large
projects. The 1857 Parliamentary Select
Committee on “Railways ...” recommended that
the colonial government take over the role for main
trunk lines of railway (Melbourne to Mount
Alexander, Melbourne to Geelong, Geelong to
Ballarat), leaving secondary lines, such as
suburban private railway companies to fend for

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 1



themselves. To expedite main line railway
development, the staff from the former companies
moved to the department, and many concurrent
separate contracts were then let for sections of
work on the same main railway routes. This meant,
many inspectors and administrators to supervise
the arrangements, and again these processes
were fraught with problems, leading to the 1860
Parliamentary Select Committee on the “Railways
Department.”

More major floods in 1861 and 1863 again caused
major damage to infrastructure and further
demands and strains on Government funds and
administrative processes, leading to another cycle
of reviews and changes. By then our three
engineers had left Victoria.

As we examine the key engineering works
associated with these engineers, we will delve
deeper to see the roles they played in these
events, and the influence of them on their lives.

2. Samuel Charles Brees, Colonial Engineer
On 25 January 1853, Brees was appointed to be
the first (acting) Colonial Engineer for the Colony
of Victoria [1] by William Lonsdale (1799-1864) [2],
acting Lieutenant Governor of Victoria.

Brees had landed in Melbourne on 2 September
1852, with his family, having emigrated on the first
voyage of the steam-ship “Australian”. [3] [4]

Brees was described as “late of the London and
Birmingham Railway, Principal Engineer of the
New Zealand Company, Executive Engineer of the
East India Railway, &c.” [5] and the author of many
“Engineering Books” and “lllustrations of New
Zealand”.

Brees was born in Bloomsbury, Middlesex,
England 29 May 1810, [6] the son of Samuel Brees
and Susanna James. [7] He was probably trained
as an engineer, surveyor and architect in London
where he submitted a design for a village church
that won a gold medallion from the Society of Arts
in 1830. [8] He married Ann Taylor Jones on 25
June 1833, at St. John of Jerusalem Church, in
South Hackney London. [9] From 1832 to 1837 he
exhibited topographical drawings at the Royal
Academy and he entered the competition for the
design of the Houses of Parliament 1835.

In England, Brees is best known as an author of
early railway engineering books. In 1837 “Railway
Practice: a collection of working plans and practical
details of construction in the public works of the
most celebrated engineers ...” was published by
John  Williams. [10] This  book included
specifications and details about the works of
Vignoles, Landmann, Brunel, Walker, Macneill,
and Stephenson, and the London & Birmingham
Railway that was nearing completion. It was a

“‘compilation that would serve as an exemplar for
aspiring railway engineers.”

This book also included Samuel’s artwork “View of
North Church Tunnel, London & Birmingham
Railway” as its frontispiece, an original of which is
in the State Library of Victoria. [11]

In 1838, a second edition of "Railway Practice ...”
with corrections and additions was published, [12]
followed in 1839 by an “Appendix”’[13] that
included evidence on the Birmingham & London
and Greater Western Railways, and an illustrated
glossary of engineering terms. In 1840, a third
edition of “Railway Practice ...” was published [14]
followed in 1841 by a separate “Glossary of Civil
Engineering...”. [15] Brees also self-published a
series of architectural drawings “The Portfolio of
Rural Architecture...”. [16]

In the 1841 Census, he was a Civil Engineer, aged
about 30, living in St.Pancras with his wife Ann,
also about 30, and two sons, Harold and Alfred
(aged 3 and 1 respectively). [17]

For three years, from 1842, Brees was in New
Zealand with his family, as the principal surveyor
and civil engineer, working for the New Zealand
Company, and for Colonel Wiliam Hayward
Wakefield (1801-1848). Brees'’s life and work in
New Zealand is generally well documented in New
Zealand biographies. [18] [19] Among other work,
he was responsible for the first land surveys for the
Port Nicholson conveyance, including working
closely with the Maoris in surveying the land and
‘reserves for the natives’. [20] [21]

In 1845, Brees is listed as the Engineer-in-Chief in
the £1,200,000 prospectus for “The Oxford and
Salisbury Direct Railway”, [22] as well as working
as a surveyor and architect, [23] and working for
the New Zealand Company in England. [24]

Following his period in New Zealand he published
“Pictorial illustrations of New Zealand,” in
1847, [25] a “Map of New Zealand, the Island of
New Ulster and the several harbours ...”[26] and
“...the Panorama of New Zealand...” 1849 [27] all
by “the late Principal Engineer and Surveyor to the
New Zealand Company”. The “Panorama..” also
became a major painted exhibition at No0.6
Leicester Square, promoting both New Zealand
and Brees.

Brees’s role as the “Executive Engineer of the East
India Railway Company” still needs more research.

In 1847 another edition of “Railway Practice” was
published; a second edition of “Appendix” and a
fourth series of “Railway Practice” was published -
the latter including French Railways. It was
common practice at the time to republish European
texts in English - such as those by John Weale,
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and Robert Scott Burn. By now Brees’s “Railway
Practice” was a series of four volumes. [28]

It appears that in 1846 Brees also produced “An
Introduction to the present practice of Surveying
and Levelling ...”[29] and in 1849 “The Student's
Guide to the Locomotive Engine ... ”. [30]

An enlarged edition of his ‘glossary’ was published
in 1852 as “lllustrated Glossary of Civil
Engineering ...” [31] and republished in 1853. [32]

In 1851, Samuel Charles Brees, aged 40, is listed
as a Surveyor, living in Glebe Lands, Mitcham,
Surrey, with his wife Ann Taylor Brees, aged 39,
and children: Harold 13 (born Holborn), Alfred 11
(b. Finchley), Edgar 9 (b. St.Pancras), Alice 7 (b.
New Zealand), and Emma aged 2 (b.
Mitcham). [33] A son Oswald was born in 1851 in
Croydon, [34] but died in Brighton, Victoria, aged
15 months. [35]

In 1851, Brees published “A Key to the Colonies,
or, Advice to the Million on Emigration ...” [36] This
104 page pamphlet includes: a Dec 1849 review
by “The Times” of his exhibition ‘Panorama of New
Zealand’; many personal 1841 ‘testimonials’ from
eminent engineers (Stephenson, Locke, Macneill,
Buck, Landmann, Twynam, Cressy, Kendall); and
a list of all his books. How this egocentric work
was received in England or in Victoria is not
known, but its contents appears to have put some
colonies ‘off-side’. So when he arrived in goldrush
Victoria in September 1852, Brees was an ‘open
book’.

From 1836 until Victoria gained separation from
NSW in 1851, it was governed from Sydney. For
most of this period, from 1838 to 1846, the
Governor was Sir George Gipps R.E. (1791-
1847). [37] In September 1839, Charles Joseph La
Trobe (1801-1875) [38] arrived in Melbourne and
took up the new position as the Superintendent of
the Port Phillip District, reporting to Gipps, who in
turn reported to London.

In October 1844, David Lennox (1788-1873), [39]
who had been the Superintendent of Bridges in
NSW since 1832, was despatched to Melbourne to
erect Princes Bridge over the Yarra River.
(Figure 1) This bluestone and granite bridge, with a
150 feet central arch, a low rise of 24 feet, and with
a total bridge length of 250 feet [40] completed in
1851, was built under his sole supervision, and
was equal to any single-arch stone bridge in Great
Britain. As Lennox later described it, for £19,000 it
cost “less than any work of a similar description in
the Mother Country, as an instance of which | may
adduce the expenditure of Gloucester Bridge
(which is of a like nature to the one under notice),
namely, £43,500”. [41] Lennox’s role had quickly
expanded to encompass being the superintendent

of Roads, Bridges, Wharves, and Jetties, across
the whole district of “Port Phillip”.

Victoria formally separated from NSW on 1 July
1851, La Trobe became Lieutenant Governor of
the Colony, and very soon afterwards gold was
‘discovered’, and the gold rushes began.

Commemorating the arrival of Separation. [42]

The enormous influx of immigrants that followed
the gold, strained all the infant colony’s resources
and infrastructure.

Victoria may have gained separation, but the
progress towards a representative government, a
constitution and self-government was not swift.
Initially, only substantial property holders elected
20 of the 30 members of the Legislative Council,
and the Lieutenant Governor the rest, with the
Governor in NSW appointing Victoria's Ministers.

In March 1852, “The Argus” editorial was
predicting ‘Starvation at the Diggings’ describing
the poor conditions of the main road and bridges
between Melbourne and the Mount Alexander
goldfields and foreboding the dire prospects of
feeding and servicing the 40,000 diggers there
during winter, concluding that: “From the first
discovery of the gold-fields our incessant cry has
been ‘police, police, police;” we still say ‘police’, but
we also say ‘bridges and roads, bridges and roads,
bridges and roads”. [43]

Almost on cue, the long drought broke in May 1852
with an unprecedented storm lasting two days,
flooding settlements, drowning many, and
destroying bridges and roads across the whole
Colony. [44] [45] The cost of moving goods from
Melbourne to the goldfields rose to an
extraordinary rate of £90 per ton! [46]

The November 1852 Victorian Legislative Council
Select Committee on “Roads and Bridges”, [47]
dominated by rural M.L.C.s, was critical of the
state of affars and the administrative
arrangements. The Committee noted that:

“About seventy Timber Bridges have ... been
erected in the Interior, at a cost varying ... from
£15 to £1500. : Many ... have been swept away,
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and those that remain are almost all of so faulty a
construction, ... to render it more than probable
that they will share the same fate, when washed by
floods at all beyond the ordinary height. And ... as
many as seventy additional Bridges are now
urgently required for dangerous crossing places in
the Interior. It appears ... that the chief cause of
the insufficient number and imperfect construction
of these Timber Bridges may be found in the
smallness of the sums voted for the construction of
these indispensable Public Works”.

They were also critical of bridges with piled piers
that had been damaged or washed away when
logs had built up against the piers during floods.

They also noted that from Returns on the table of
the House, from the formation of the Colony in
1848 to 30 June 1851, £36,655-5-9 had been
expended on Roads, Streets and Buildings, of
which nearly £20,000 was expended in Melbourne
on Prince's Bridge. [48]

The Select Committee recommended a Central
Road Board with a system of independently
established decentralised District Road Boards,
and that all roads and bridges should be tolled.

By now Lennox must have been feeling the
criticism and the enormously increased work load.
He retired in 1853, aged 66. Having served for
more than 21 years in his role as Superintendent
of Roads and Bridges, he was entitled to a
pension, and sought and was granted a gratuity of
£3,000 for his extra services in Victoria. In 1853,
Robert Hoddle (1794-1881), the Surveyor
General, also retired (or was eased out), and
Captain Andrew Clarke R.E. (1824-1902) [49] took
over the position.

Brees’s ‘acting’ appointment in 1853 appears to
have been a ‘stop-gap’ between the resignation of
Lennox, Superintendent of Roads and Bridges,
and the arrival of a person with broader
management skills to take up and service the
rapidly expanding duties and role of Colonial
Engineer.

Brees’s successor, Captain Charles Pasley R.E.
(1824-1890), [50] a military college contemporary
of Captain Andrew Clarke R.E., was appointed in
England on April 1853, and would arrive and take
up his position as Colonial Engineer on 20
September 1853. [51]

The parlous state of affairs in Victoria is easily
seen in Brees’s “Statement of money expended
from various votes for public works from 1st
January to 31st December 1852”[52] (the period
before Brees was in office) presented to
Parliament in August 1853. Less than half the
£20,000 voted for Roads, Bridges, and other works
had been expended, and most of the spending

priorities were on access tracks to the goldfields.
Labour and materials had become expensive and
hard to procure.

Brees may or may not have had the necessary
skills to handle the enormous task, but either way,
he had landed himself in a ‘no win’ situation.

3. Brees Bridge 1853

Figure 2: ‘Keilor Bridge’ Watercolour of ‘Brees Bridge’ by
Samuel Charles Brees. [53]

Nevertheless, during his very brief time as acting
Colonial Engineer, Brees did achieve some things,
notably ‘Brees Bridge’ over the Saltwater River
(Maribyrnong River) at Keilor. (Figure 2) This was
a most impressive pioneering bridge with high
stone abutments, in a gorge setting, with steep
winding approaches, on the main road from
Melbourne to the Mount Alexander goldfields. The
river rises here in floods to thirty feet or more
above the bed of the river”, and ‘the traffic on the
road exceeded that of any road in England, and
yet no provision was made for a crossing, several
old structures being washed away.”

Apart from Lennox’s stone arch ‘Princes Bridge’,
all other bridges in the colony had been
constructed in timber. The longest being the many
span timber bridge over the Barwon River on the
road from Geelong to Port Fairy, with a total
waterway crossing of 190 feet. [54] [55]

The ‘Brees Bridge’ comprised three large 'Howe'
patent through-trusses 160 feet long, and 17 feet
high, with a clear span of 135 feet, on 38 feet high
stone abutments ‘the outside courses being
hammered and dressed, and the hearting of rubble
masonry”. The superstructure of the bridge
consisting of two 10 feet 6 inch carriageways
between the trusses, on a deck supported on the
truss bottom chords. The contract for the “Mount
Alexander Road, Keilor Bridge”, Stone Abutments
and 160 ft Howe Truss was awarded to Thomas
Oldham and others, for £11,383-0-0 in March 1853
with a December 1853 completion. Unfortunately
Oldham became insolvent and the erection was
completed by the Central Road Board, with
George Holmes C.E. Engineer being paid
£400. [56] The works were finally completed in
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April 1854, with the total cost of the whole crossing
being about £20,000.

Holmes had been working for the Central Road
Board, in February 1854, when he was paid by
Treasury for house rent, so it appears that he was
still working for them when he took charge of
completing the Keilor Bridge. [57]

The manner of construction of the bridge is
described in a paper “The Keilor Bridge” presented
on 7 June 1855, by Richardson, also an engineer
for the Central Road Board, to the Victorian
Institute for the Advancement of Science (VIAS),
then in its first year. VIAS later merged with the
Philosophical Institute of Victoria, and became the
Royal Society of Victoria. [58] [59]

“At the time ... there were only two contractors in
Melbourne considered competent to undertake the
work, one of these being the successful
tenderer...” [Oldham] “... being a gentleman of
great practical attainments, undertook to build the
trusses according to his views, although repeatedly
advised by the engineer [Holmes] to the contrary.”

Oldham was a very experienced railway contractor
prior to arriving in the colonies, but seemed unable
to adapt easily to the colonial conditions, or to new
ideas.

“When the work was commenced, the only suitable
timber that could be obtained was four large pine
logs; the material had been collected from all
sources, chiefly from New Zealand.” And in
discussion, Richardson noted that “Kaurie [sic]
pine had the same property as English oak of
shrinking whenever it was cut, even although it had
been previously seasoned.”

The trusses were first framed on the ground, then
set on edge, then rotated 60 degrees to align then
with the axis of the bridge, then launched across
the abutments on edge. “This was an undertaking
of no small mechanical skill, and is worthy of the
man who projected the plan. A truss of 17 feet
high, 50 tons weight, and 160 feet long, to be
moved across a chasm 100 feet, even with English
means, would be considered no mean
undertaking”. The first truss was successfully
launched with no problems, but an accident
occurred after the second truss had been raised on
edge, and was being launched, the balance was
lost and that portion of the structure fell to pieces.
Five men were under the truss when it fell, but
fortunately they escaped by passing through the
apertures.

“The case being one of great difficulty the
Government allowed the contractor to proceed with
the work until this truss was rebuilt and carried
over, on the condition that the resident engineer
[Richardson] was responsible for the completion of

the work. This being the first time the engineer was
allowed to interfere with the arrangements or mode
of carrying on the works.”
“... the engineer, Mr. George Holmes, previously
expressed his dissatisfaction as to the plans
proposed for erecting the bridge, his own notion
being to erect a temporary pile scaffolding, and on
that to erect the truss, but ... taking the position of
the broken truss, it was thought advisable to
conform to the contractor’s views and assist him -
. the second truss was launched safely and
placed in its position without incident.”

Richardson noted that “... particular attention to
details is often of more importance in the stability
of a structure...” and “as an instance, a design by
the engineer [Holmes], of a clamp ... proved its
efficacy in the broken truss, the truss was broken
in three places, but in no instance where a joining
of beams took place did the clamp give way”.

The third truss was, by Richardson’s instructions,
“built on a platform resting on the two trusses
previously carried across, and in one third the time
and expense taken to place either of the others in
its position, which evidently proves the suggestion
of the engineer in the first instance, that is, to build
the bridge on a platform”.

During discussion, Thomas Ellis Rawlinson C.E.
(1823-1882) noted that a similar accident to that
with the truss as Keilor, had previously occurred in
Liverpool, England.

The ‘Brees Bridge’ appears to be the first large
‘Howe’ truss bridge to be built in Australia. Howe
patent trusses (Figure 3) were the first ‘composite’
trusses, maodified from ‘Long’ trusses, with vertical
iron rods used between the top and bottom chords,
instead of timber. [60] At Keilor, the end bays at
each end appear to have had timber verticals, to
strengthen and stiffen the truss at the abutments.

Figure 3 Diagram of Howe Truss. [61]

Richardson stated that the quality of the
workmanship would compare well against similar
constructions in Europe and America, and
suggested that “if this bridge were enclosed and
weather-boarded, it would last thirty years”.

The mutual respect established between Holmes
and Richardson, when working together on ‘Brees
Bridge’, set the foundations for their enduring 23
year partnership.
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Within a few months of the completion of the
bridge, the Act was passed that enabled District
Road Boards and the Central Road Board to
collect tolls on bridges. So a toll house was built for
the Keilor Bridge.

Although the bridge served the gold rush traffic
well, the huge volume of traffic and the climate
also took its toll on the bridge. Pine timber exposed
to Australia’s weather rapidly deteriorates, through
moisture, rot, fungus, or insects - droughts and
flooding rains accelerates the decline.

The terrible floods in 1861 and 1863, damaged or
destroyed many bridges. The damaged ones were
‘temporarily’ stabilised, repaired or strengthened
with timber props or struts. Ironically, in 1863 the
full responsibility for bridges and tolls had been
transferred to the District Road Boards. After the
floods they all had difficulty, and sought funds from
government for repairs or replacement.

By 1865, the notable, and accurate, colonial artist
Eugene von Guerard sketched the Keilor
bridge. [62] His sketches show that the bridge
trusses had been: propped by a central pier;
propped on the left bank by many short diagonal
struts and the left masonry abutment was covered
in earth to combat erosion; propped with a few
diagonal struts from the right masonry abutment;
and some weather protection in the form of small
roofs had been added over the tops of the three
trusses. The newspapers in 1866 confirm the sad
state of the bridge depicted in von Guerard’s
sketch — half of the bridge was closed, and it
needed major maintenance work or replacing. [63]

A temporary replacement bridge was built in early
1867, and on 21 November 1868, a new ‘tubular’
iron bridge, built for the Keilor District Road Board,
was opened, replacing the timber Howe trusses.
Newspapers provide very detailed descriptions of
the bridge, and the opening festivities. [64] The
new bridge was also a through bridge. The
wrought-iron box girders were 142 feet long,
spanned 136 ft between the old bluestone
abutments, that were raised 3 ft 11 in, with one
roadway 20 ft wide and 45 ft above the summer
river level, 6 ft 6 in above the flood levels. The old
abutments were in poor condition, the one “on the
left bank had to be taken down altogether, and an
entirely new one erected in its place. The one on
the right bank of the river had also to be taken
down to the depth of six feet”, meaning only the
top 6 feet. The stones from the condemned left
bank abutment were used to protect the new
abutment from erosion. [65] The engineer for the
new bridge work was Edwin Brown (1812-1879)
and Son, Camberwell, and the contractor was
Enoch Chambers, the whole work costing £6,000.
The bridge became known locally as the “Basket
Bridge” because of its mid-span handle-like upper-
chord lateral-bracing.

The bridge deck was repaired in 1926, the curved
‘handle’ bracing was replaced with a squared steel
brace in the 1950s, and the bridge was taken out
of service in 1964 when a replacement bridge on a
new alignment was opened. [66]

Today the 1868 box iron girder bridge, still stands
on the repaired 1853 bluestone abutments, and is
used as a pedestrian bridge in the Maribyrnong
valley parklands. It is of state significance, is
included on the Victorian Heritage Register, [67]
and is technically significant for the structure of its
box girders that have two smaller boxes or cells
forming the tops of the girders. [68]

4, Samuel Charles Brees — after 1853

History has not been kind to Bree’s brief period in
Victoria. Many histories have misinterpreted the
“failure” of the contractor in erecting one of the
Howe trusses, to be a total collapse of Brees
Bridge, and hence a fault wrongly attributed
directly to Brees. His short stint as acting Colonial
Engineer and his departure have often been
misread as a ‘dismissal’, when his position was
clearly just a ‘stop-gap’ before Pasley arrived.

Brees’s role is cast further into the shadows by the
biographies of his successor, Pasley.
“His department, hitherto undermanned and
demoralized, soon busied itself with port
improvements and with the building of barracks,
court-houses and offices throughout the settled
districts.” [69] “Pasley very quickly had many plans
drawn up, including plans for Parliament House
£250,000, and for Government House £90,000.”

After Brees had left the position, murmurings about
him were aired in Parliament, and it was purported
that some evidence was gathered, but the
complaints appear to have come to nothing. [70]

Brees’s family may have left Melbourne in
September 1853, on the ‘Roxburgh Castle’,
although in October 1853, it appears that Brees
was still living in Brighton, selling his books. [71]

Brees may have been in Bendigo for a while. He
was living in Sydney between 1860 and 1865,
where he spent his later working life as an artist,
surveyor, engineer, and architect. His artwork,
newspaper letters and articles about his drawings,
paintings, surveying, engineering, architecture, and
about his prior experiences in New Zealand
provide evidence, and a picture of a busy man. He
held an exhibition of 60 framed artworks in Sydney
in August 1861, [72] and, in 1862, he joined his
architect and artist son Harold in an “Architectural
Gallery”.

In New Zealand and Sydney, Brees is known for
his many works of art, which are scattered in
galleries and private collections. His drawings were
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used as the basis of many published engravings,
along with descriptive text about the places he
visited. His portfolio of artistic work and his
biography as an artist is becoming better
documented, but is still incomplete. [73]

Brees died on 3 May 1865, aged 55, on board the
ship “La Hogue” in East India Dock, Blackwall,
London, having just arrived from Sydney. [74] [75]
His Probate (Effects under £20) was settled in
1868, his wife Ann was then living at Fortress
Green, Finchley, London. She died on 1 October
1882, at 6 Myrtle Terrace, Turnham Green,
London. [76] [77] Many of their children married
and stayed in NSW, his eldest son Harold dying
there in 1904, and son Edgar in 1917.

5. George Holmes and Co.

The design and successful erection of the Howe
truss bridge over the Saltwater River, can almost
certainly be credited to Holmes, using skKills,
knowledge and experience he had gained working
in North America. Edward Richardson who had
lived and possibly also worked in North America,
contributed.

Within the firm “George Holmes and Co.”, Edward
Richardson is the “... and Co”. Sometimes the firm
is mentioned as “Holmes and Richardson”. Early
contracts were awarded just to “George Holmes”
so more research is needed to determine when the
partnership actually commenced.

George Holmes was baptised at St Pauls’ Church
of Ireland, Newtown Forbes, County of Longford,
Ireland on 23 Aug 1822.[78] His father was
Alexander Holmes, a carpenter, and his mother
Elizabeth. George was one of their six known
children.

Alexander and family are said to have emigrated to
Canada in 1846, where they settled at Huntley,
Carleton County, Ontario. It is not clear if George
went with the rest of the family. He is not in
Huntley with the family in the 1851 Canada
Census, where Alexander's occupation was
recorded as ‘carpenter, and son John was as
‘B.Surveyor’ (building surveyor?). [79] In the 1871
Census for Huntley, Alexander’s occupation was
‘farmer’ [80] although in George Holmes’ death
certificate it was ‘architect’. [81] Many builders
designed as well as built houses, so it is not an
unreasonable claim.

When giving evidence to the 1854 Parliamentary
Commission enquiring into the best mode of
providing for the “Internal Communication” of the
colony, Holmes stated that he was a Civil Engineer
who had worked in England, Scotland, the United
States and Canada, and had been in the colony for
about 18 months, arriving about November or
December 1852. He had experience road making

in England and Canada, and had been employed
by the Central Road Board of Victoria for 14
months, but was now in private practice as a
contractor. [82]

At a later enquiry on the “Railway Department” in
1859-60, [83] Holmes said that he had worked in
Brunel’s office for several years, probably in the
period just before 1848, when he left England for
the USA. On the passenger list for the “American
Eagle”, which departed St Katherine’s Dock on 28
September and arrived in New York on 3
November 1848, were George Holmes, aged 27,
engineer, and Margaret Holmes, aged 20. [84]

In the 1850 Census of New York State, George
Homes (sic), 29, engineer, Margareth [sic], aged
21, and George H, 11 months, were residing in the
City of Buffalo, County of Erie, State of New
York. [85] Both George and Margaret are stated to
have been born in England, and their child in New
York (confirmed by his death certificate, which
stated his birthplace to be Buffalo). [86]

Holmes, civil engineer, was listed in the “Buffalo
City Directory” in 1850-51 and 1851-52, residing
at the corner of Virginia and Niagara. [87] Before
the next directory was due to be compiled, George,
Margaret and their infant had packed their bags
and departed for Melbourne. They are probably the
‘G Holmes, wife and child’, unassisted passengers
on the “Epaminondas”, arriving in Melbourne in
November 1852. [88]

Edward Richardson was baptised at St Paul,
Canonbury, Islington, England, on 13 February
1831, [89] the son of Richard, a ship broker, and
Elizabeth Sarah. Richard and Elizabeth Sarah
Miller married by Banns at Christ Church,
Southwark, England, on 14 October 1820. [90]

The family believes that the Richardsons
immigrated to Canada in 1831, joining Richard’s
younger brother Hugh, who was a sea captain and
ship owner. Richard was the first bank manager of
the London, Ontario branch bank of Upper
Canada. Richard died in London, Ontario in 1838,
leaving a wife and seven children. Edward was
educated in London, Ontario with his siblings and
cousins (some New Zealand biographies
inaccurately say London, England). His cousin
Edwin Richardson was also a railway engineer,
and may have worked with Edward in Australia
and New Zealand. [91]

Richardson commenced his engineering career as
a pupil under the resident engineer of the London
and South Western Railway in 1845, after fulfilling
his apprenticeship, he was for some years
engaged in the locomotive department of the Great
Southern and Western Railway of Ireland. [92] [93]
[94]
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The only arrival in Victoria of an E Richardson that
matches his supposed arrival in Melbourne in 1852
is that of the unassisted passenger
“E”. Richardson” who arrived on the “Great Britain”
from Liverpool via the Cape of Good Hope in
November 1852. [95] No further details have been
found to confirm this.

Edward Richardson married Margaret Higgins,
second daughter of the late John Higgins, Esq., of
Sligo, Ireland, on 13 May 1856, at St. James's
Cathedral, Melbourne, by the Very Rev. the Dean,
and afterwards at the residence of Patrick Higgins,
Esg., Moonee Ponds, by the Rev. Matthew
Downing. [96] [97]

Patrick Higgins was an uncle of Margaret. He was
also a contractor, and his name is recorded
against many contracts in Victoria. In May 18686,
he was awarded the contract to build the Great Zig
Zag Railway in NSW 1866-1869. This significant
section of railway consisted of seven stone
viaducts, varying in height from 10 to 70 feet, three
tunnels, and nearly one and a quarter million cubic
yards of excavations, two-thirds through rock.

Edward Richardson also had relatives in Victoria -
an uncle William Marsh Miller, was an estate agent
and later the first Town Clerk of Essendon.

Richardson and his wife, lived in Essendon, had
two sons, Edward (born 23 March 1857 [98] [99])
and John Patrick (born 25 May 1858 [100] [101]),
but John died an infant on 22 February
1859. [102] [103]

Edward Richardson, George Holmes and William
Marsh Miller were all trustees of the St Thomas'
Church of England, Essendon before 1862.

The period from 1852-1853 was a desperate time
for the infant Colony. Victoria urgently needed
infrastructure but the many private railway, bridge,
and water companies that were floated were
unable to get finance, and even though
Governments could secure finance through
guarantees, labour shortages meant higher prices,
and plans for capital works were not able to be
achieved.

Furthermore, private companies operations were
usually design, construct and operate practices
where expedience was important, compared with
the very different operational needs and scrutiny of
Government practices.

Many engineers, contractors, and speculators had
immigrated to Victoria in the wake of the goldrush,
in anticipation of boom times. But the lack of
private capital and self-government administration
systems meant they often had to be versatile, do
other things, bide their time, and network with as
many influential people as possible.

Engineers’ training and skills in surveying, drawing,
sketching, architecture as well as engineering and
management could all be gainfully employed. At
the time engineer Edward Dobson (1816-
1908) [104] advocated that an “engineer should
endeavour to attain proficiency in rapid landscape-
sketching” “it is well for a young engineer ... to
take every opportunity of graphically illustrating his
reports, as a means of inspiring the confidence of
his employers in the ability of their engineer”. [105]
Engineer Edward Snell’s diaries [106] describe the
life of an engineer at this time in Victoria, and we
know that Brees is remembered more for his
artistic and writing abilities than for his engineering
works.

From articles, advertisements and letters in
newspapers, from submissions to Parliamentary
committees, from notices in the Government
Gazettes and from discussions and proceedings of
learned societies, that both Holmes and
Richardson were actively networking.

These were changing times. In December 1854,
the organised rebellion of gold miners at Eureka
Stockade in the Ballarat goldfields happened. By
then, La Trobe had left, and his unpopular
replacement Captain Sir Charles Hotham R.N.
(1806-1855) [107] had arrived. In March 1854, the
constitution, drafted by Andrew Clarke, was
approved by Council. It gained Royal assent in
July 1855, but it was not until November 1855 that
Victoria was self-governing, and another year until
the first elected Victorian parliament sat, in its new
Parliament House.

Many new cultural and learned societies were
established at this period, including the
Philosophical Society of Victoria, and the VIAS.
Almost from its commencement in 1854, “George
Holmes, C.E., Engineer of Water Works”, was a
member and Councillor of the VAIS. Council
members included the governor, Charles Hotham;
the Attorney General, George Higginbotham,
engineers Andrew Clarke, Charles Pasley,
Alexander Kennedy Smith, and Matthew Bullock
Jackson. So Holmes was networking closely with
many of the key ‘movers and shakers’ of the
period.

In May 1855, Holmes prepared a paper for the
VAIS “On the Timber of The Colony”, [108] but in
his absence, the paper was delivered by
Richardson. Holmes described some of the native
timbers, usually hard and tough woods, and their
many uses in the colonies, including those for
engineering purposes, such as “Red and Blue gum
for public works, such as railways, bridges, piles,”
and “stringy bark ... its immense size and straight
grain renders it very useful where long piles are
necessary”. In the Sydney Exhibition Catalogue,
245 varieties of native woods were listed and of
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these “22produce excellent hard wood, 12
produce wood suitable for turning, 16 produce
wood of considerable variety for cabinet making.”
Except for comparative tests of iron bark with
English Oak, Holmes was “not aware of any
experiments as to the relative strengths of timber
grown in Australia,” and he had “contemplated a
series of experiments on the relative strength of
the several woods, but ... had not been able to
carry them out in time”,

The unusual shrinking of local timbers was noted
‘most hard wood grown here, ... when placed in
works are much more liable to contraction
longitudinally than European wood, therefore it
behoves engineers, architects and builders, to
make calculations accordingly. | have myself seen
one-half an inch contraction in a piece of timber
eight inches square by ten feet long.” Richardson
noted also that soft woods “of New Zealand shrank
longitudinally, an unusual thing in England” and
that “some Kaurie [sic] pine, used by him, had
shrunk on fresh cuts being made after it had been
felled two years.”

It is interesting to note that a month later, when
Richardson presented his paper on ‘The Keilor
Bridge’, Francis Bell C.E. (circa 1821-1879) [109]
also presented his paper on Wrought Iron Bridges
as adapted to the Colony’. [110] Bell and
Richardson had both been engineers with the
Great Southern and Western Railway of Ireland, as
had Brees — Bell as a civil engineer and
Richardson as a locomotive engineer. Holmes’
earlier opinion about stringy bark piles may have
been noted, as stringy bark piles were used in
1856 under the tall bluestone piers for Bell's
Hawthorn Bridge [111], and are still in use today,
nearly 160 years later.

Holmes continued his connection with the VAIS /
Royal Society of Victoria, becoming a Life Member
in 1857, and is listed on the Membership lists up to
1868, well after he moved to New Zealand.
Richardson became a member on 8 March 1855,
and is listed as a member to 1860.

Later, in December 1858, Holmes was elected a
member of the recently formed Mining Institute of
Victoria. [112]

As mentioned previously, Holmes was called to
give evidence on many occasions before
Parliamentary Select Committees. We have
summarised Holmes’ biographical details gleaned
from these reports, but they also provide more
details about his engineering skills, knowledge and
works, as well as his contributions to the
committees’ recommendations.

In the 1854 Commission report on “Internal
Communication” we gain the broadest and deepest
understanding of the skills, knowledge and

backgrounds of many of the engineers in the
colony.

Holmes expressed his opinions about the best
methods for road and railway construction in the
colony, contrasting the difference in railway
practices in England and in America — the former
being expensive and the latter being built cheaper.

In America, provision for double track was made in
the roadway, but by using single track, timber
bridges, timber stations, level crossings, and
avoiding tunnels, the initial costs could be kept
down, then as the traffic increased, more
permanent infrastructure could be provided. He
had knowledge about the operations on the Albany
New York railway, “where twelve trains, or six each
way with luggage trains at night” on a single track
line, and about the New York Erie Railway, that
had more extensive works per mile than other
railways. For railway works in Victoria, he
suggested using 60Ib rail and timber bridges and
sleepers of blue gum. Then as traffic increased
providing more permanent works later.

Holmes said that he had tendered for the formation
of six miles of the Geelong Railway. He was asked
for, and described a suggested route and estimate
for the railway to Castlemaine.

For branch lines with little traffic, Holmes discussed
the advantages of using lighter longitudinal
planking, and lighter ‘bars’ where horse drawn
trains or trams might be used, compared with
heavier sleeper and rail construction for main lines.

In mentioned that in Canada these tram roads
were used for the heaviest work, drawing timber,
etc, and he discussed the operations of the
Chippewa horse railway line to Niagara Falls.

He had also built plank roads in America, and
described the method of diagonal planking.

Holmes had prepared an estimate for a tram road
for the Plenty River (Yan Yean Water Supply) ‘to
be made in order to take up the iron pipes for the
water works.” This tramway was built, but we have
not been able to confirm his role in it.

He had contracted with the Corporation (City of
Melbourne) for a portion of the north end of
Elizabeth-street. the roads then being pitched and
afterwards covered with blue stone metal. “/ have
agreed to make a road three chains wide, and to
form a metalled roadway in the centre forty feet
wide; there is also a quantity of kerbing and
channelling to be done. There are thirty-one chains
in the whole, and | have tendered for it £10,690,
being at the rate of £25,000 per mile.”

His discussion about rates of cartage shows a
deep understanding of labour and the economics
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of the period. He indicated that labour shortages
were no longer a problem. In his contracts
ordinarily employ about two hundred men, and |
find no difficulty in procuring them, as there are
frequently more applicants than | have work for.”

In discussion about the most efficient construction
methods for a railway to Castlemaine, Holmes
recommended “the plan adopted on the New York
and Erie line, on which the works were very heavy,
so much so that it was thought that letting the line
to one man would have delayed the company too
long; so it was let out in mile sections to different
contractors, and in this way was done in a very
short time and well.” This recommendation, of
“sectioning” of contracts, was accepted by the
committee and adopted by the Victorian Railways
for building the main trunk lines.

He suggested that if materials and plant were
purchased by the railway company, then a
contractor could build the railway more easily and
cheaper. “If 1 had rails to lay down and dirt
waggons at my disposal, I, as a contractor, could
do the work much cheaper and better, and with
more benefit to myself.” This suggestion was also
taken up by Victorian Railways who later let bulk
contracts for materials.

Holmes suggested that if a bridge was being built,
and an engineer agent in England was appointed
they could “then go to some good house and give
his orders, and the firm would not for their credit
sake send out bad work.” Again this suggestion
became the practice later adopted by the Victorian
Railways for acquiring bridges from England.

Holmes also added that he would rather see a
railway “in the hands of a private company, as they
can always get the work done cheaper than a
Government, either here or in any other country. A
Government is always looked upon by a contractor
as fair game.” But this was not to be so, and the
Victorian Government Railways took over all trunk
rail lines - the Geelong to Melbourne, and
Melbourne to Mount Alexander railways. The
suburban lines remained as private companies.

6. The Wharf Contract 1854

In November 1854, “George Holmes and Co.”
were awarded a contract for the extension of the
wharf on Yarra River, for £80,159-5-0 comprising
696 lineal yards of wharf and paving, plus sheds,
with a completion of May 1855. “George Holmes
and Co.” here included George Holmes, Edward
Richardson, Owen Connor, and Patrick Phelan.
The contract appears to have been the largest
single Victorian contract awarded at the time.

Others tenderers for the work, ranged in price from
£35,000 to £82,000. [113] Many assertions about
the tendering process, and about who was

awarded the contract were made in the press,
particularly “The Age”[114] [115], and this lead to
questions in Parliament — if George Holmes and
Co. was not the lowest tenderer, why did they
obtain the work? Why did the Officers of the Royal
Engineers recommend it? The complaints became
even more bitter, when Holmes employed some of
the unsuccessful bidders as sub-contractors.

In March 1855, a Parliamentary Select Committee
was appointed to “... enquire into and report upon
the acceptance of Mr. Holmes's Tender for the
Extension of the Wharf at Melbourne in preference
to other Tenders of less amount.” In its report,
tabled in Parliament in June 1855, with
proceedings of the committee, minutes of evidence
and appendices, [116] we gain a detailed insight
into Holmes’s operations, into the state of the
construction industry and of the government
tendering processes at the time of the contract.

In the evidence, it can been seen that the
contracting and construction practices and
processes of Holmes were well ahead of the
contenders, with Holmes also providing bank
guarantees for completion of his work.

Pasley, Colonial Engineer, in giving evidence,
unequivocally stated the reasons “George Holmes
and Co.” had been recommended for the work,
when no comparable work of this scale had been
done previously in the Colony - Holmes had more
experience in timber work, in road work, and in
managing large labour teams than any other
tenderer, and Holmes’ tender price was realistic
and close to his estimates.

Pasley specifically mentioned that:

e Holmes had built the bridge at Keilor “from his
own designs, and under his own
superintendence” and that with Holmes’ long
experience in timber work in America “there is
no better school for timber work than the United
States” and no other tenderer had comparable
experience;

e that several contracts with both the Central
Road Board and the Corporation of Melbourne
had been “executed very satisfactorily and
quickly.”

e and regarding labour, “when there was a great
outcry raised about distress and want of work
for the laboring people, the Road Board ... set
to work to make several miles of road, with
instructions that the contractors were ... bound
to employ a large number of men within a very
limited time, ... Mr. Holmes was one of two
persons who were selected by the Road Board
... being a man who had shewn that he had a
good deal of energy and who would get on
quickly.”

Overall, including the 29 subcontractors employed,
Holmes employed about 1500 different men to
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complete the work, and had purchased equipment,
such as a pile driver that he thought he would use
on later jobs, or rent to other contractors.

George Holmes and Co. had by then successfully
completed the contract. In short, the committee
could find little fault with the contractor, or the
work, and the many expert witnesses had few
complaints about the high quality of the work. The
only complaints were that variations were made to
the contract, such as a macadamized roadway
instead of a plank road, and the lowering of the
road and wharf to match existing work. The only
complaints from the wharf users were that ‘the
platform of the wharf has been made
inconveniently wide”, but that change had been
instigated by the board, not Holmes. The
Committee recommended that ‘the system of
tendering for Public Works now in operation in the
United Kingdom be adopted in Victoria” even
though it might entail additional expense.

7. South Yarra Waterworks Company 1855
In an advertisement ‘South Yarra Waterworks
Company’ in “The Argus” 17 September
1855, [117] George Holmes C.E., Edward
Richardson C.E., and Alexander Kennedy Smith
C.E., are listed amongst the provisional directors,
with the capital of the company £20,000, in two
thousand shares of £10 each, with power of
extension to £40,000.

A full description of the existing undertaking,
completed in August 1854, is provided, as well as
the proposed extensions to Prahran, Windsor and
St Kilda. The basic system comprised a steam
plant pumping water drawn from the Yarra River,
to a tank on the South Yarra hill, and then gravity
fed towards Prahran along Chapel Street,
“supplying water to the public from a fountain
situate at the intersection of the Gardiner's Creek
Road with Chapel-street, Prahran” Mr William
Robertson was the engineer of the Company. [118]

In January 1856, the works had been carried out,
with the new tank at St Kilda Junction. The
provisional directors (including Holmes and
Richardson) stood down and four directors were
elected for the ensuing year. [119]

Holmes tendered for the construction of Victoria’s
Parliament House but was unsuccessful. In April
1856, the stonemasons in Victoria achieved the
world’s first eight hour day. A Select Committee
enquired into the effect it had on the contract for
Parliament House. [120] and Holmes was called to
give evidence.

Figure 4: Johnston Street Bridge, photographed c1873.
Constructed by George Holmes and Co., 1857, and
propped after the floods of December 1863. [121]

The Johnston Street Bridge over the Yarra River,
(Figure 4) was a large single span laminated
timber arch bridge between tall bluestone
abutments. The span was 170 feet, the longest in
the colony. The abutment on the east side of the
river was erected on solid rock, at an elevation of
30 feet from the level of the river, and the western
side on piles averaging 25 feet in length, filled up
with concrete to a depth of three feet. The height of
the centre of the span of the arch from the level of
the river was about 50 feet. [122] Contracts of
£9,816-15-9 for the Stone Abutments, (awarded
June 1856 with a completion of March 1857), and
of £15,541-11-6 for the Timber Bridge (awarded
February 1857 with a completion of November
1857) were awarded to George Holmes and Co.
[123]

“The Argus” of 8 November 1856, describes the
laying of the foundation stone for the Johnston
Street Bridge on the previous day. This is the most
incredibly detailed report about laying a foundation
stone | have ever read — it describes everything -
the people in the procession, the bands, the full
details of the Masonic ceremony and all the details
about the reception afterward. About 3000 people
attended the ceremony, including the Provincial
Grand Master, Captain Andrew Clarke R.E. M.L.C.,
who was presented with an inscribed silver trowel
to mark the occasion. Afterwards about 400 to 500
sat down to a well provided collation at Abbotsford
House, and many toasts and speeches were
offered all round. These including toasts to the
health of the bridge engineer, George William
Harris C.E. (1819-1904), [124] to the contractor,
George Holmes, and to Clement Hodgkinson, C.E.
(1818-1893), the district engineer.

Laminated arch timber bridges had been
recommended by the 1852 Parliamentary Select
Committee on “Roads and Bridges”, as a way of
economically constructing ‘temporary’ timber
bridges over wide waterways, avoiding the need
for piers that logs might build up against during
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floods and damage or wash the bridge. A plan of a
timber arch bridge was appended to its report.

Other laminated arch bridges of this type were
built, including road bridges on the goldfields near
Castlemaine and Clunes; the 1854 railway bridge
over the Yarra River (90 feet central span) on the
Melbourne Hobson’s Bay Railway, [125] the 1857
multi-span Studley Park Road Bridge over the
Yarra River at the northern end of Church Street;
the road bridge over the Merri Creek on the
Heidelberg Road at Northcote; and the 1862
Botanic Gardens footbridge. A very large five span
laminated timber arch railway bridge was built at
Singleton, NSW. [126]

At the time of its construction, the Johnston Street
Bridge was thought to be high enough above the
Yarra to avoid future flood damage, but when the
very large flood swept through in December
1863, [127] [128] the lower part of the timber
archway was lifted and warped and it became
necessary to support the bridge with timber

propping. [129]

Most laminated arch bridges proved to be unsuited
to Australia conditions and climate, The only
surviving laminated arch bridge in Australia is at
Angle Vale in South Australia. [130]

In 1876, the Johnston Street Bridge superstructure
was replaced with a wrought iron bridge, awarded
to the contractor William Aitcheson Shand (1823—
1877). [131] The new wrought iron box girder
bridge, 22 feet wide with two 6 feet cantilevered
footpaths, rested on roller bearings on top of the
existing bluestone abutments that were raised 3
feet, and supported on two new slender cast iron
column piers designed to minimise interference
with the waterway. Thus providing three spans of
about 60 feet each, with the girders continuous
over the piers. [132] All the iron work for the bridge
was manufactured on site by Mephan Ferguson
(1843-1919) [133] - a son-in-law of the contractor
W.A.Shand. The design engineer for the work was
Charles Rowand C.E. (1825-1908), Roads and
Bridges department, with George Donaldson C.E.
(1826-1903), Railways department, as assistant-
engineer.

The wrought iron through-girder design might have
been practical for the design of a railway bridge but
together with the tight bends in the roadway at
both ends, the bridge was unsuited to motorised
traffic. [134] Over many years it became
“Melbourne’s worst bottle-neck, and one of its
worst death-traps”. [135] From 1954 to 1957, the
current wider straighter re-aligned cast-in-place
reinforced concrete tee-beam and slab bridge was
constructed in stages by the Country Roads Board
using direct labour. [136] [137] [138] [139] [140]
Only the downstream half of the new
superstructure and half of the western abutment

could be constructed while the old bridge remained
in use.

When the new concrete bridge was finally
completed in 1957, one hundred years after the
original laminated timber arch bridge, the wrought
iron bridge, ‘the museum piece at the end of an

arterial thoroughfare” was finally sent to “a
Jjunkdealer”.

Today, still standing in Studley Park is the solid
1856 eastern bluestone abutment, with its three
angled springing points for the laminated timber
arches at its base, topped by the roller bearings for
the 1876 wrought iron girders, and fenced by
remnant sections of the 1876 riveted lattice
handrail. Largely forgotten, its man-made rock
face, known by local rock climbers as ‘Mt Studley’,
is used as a ‘bouldering’ site.

9. Saltwater Railway Bridge 1858

Figure 5: Saltwater River Railway Bridge on the
Melbourne Mount Alexander and Murray River Railway,
1862. George Holmes and Co. contractors. [141]

The bridge over the Saltwater River on the
Melbourne Mount Alexander and Murray River
Railway (Figure 5) was a large through box-girder
bridge, with a single span of 200 feet, and was, for
more than 75 years, the longest span railway
bridge in Australia. [142] [143] [144]

The “First Report of the Proceedings of the Board

of Land and Works” 1859, [145] describes all of the

works on the Victorian Railways, and details all the

tenders, and contracts entered into during 1858.

The following significant works on the Melbourne

Williamstown Railway had been awarded to Geo.

Holmes and Co.

e Cole-street, Williamstown, for the erection of
the bridge, over the railway ... £3,877-3-6

e Stoney Creek, for the foundations of the bridge,
and extras ... £11,348-13-9

e Stoney Creek, for the erection of the 90 feet
long iron girders for the bridge ... £3,232-0-0

e Saltwater River, for the construction of the
necessary staging, and the erection of the 200
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feet long tubular iron girders, bridge, and extras
... £30,331-15-6

Contractors Pierce and Dalziel were awarded the
contract for building the bluestone abutments for
the Saltwater River bridge, £31,737-0-0. Holmes
had tendered for the work at a lesser price, as he
had idle plant from the wharf contract, but was not
awarded the contract. Later, in 1860, when
presenting to the Parliamentary Select Committee
upon “Railways Department” he argued that such
bridge contracts should not be split, as determining
blame for any faulty work could prove difficult to
resolve.

In 1857, prior to being awarded the contract,
Holmes had expressed his opinions about the
railway company’s practices and the arrangements
for this bridge to the Select Committee on
‘Railways”. [146] Now he had the contract, he
needed to work with the former company people,
now working for the Railways Department.

The 216 feet long, 15 feet high, wrought-iron box
girders for the Saltwater River Bridge were
fabricated in England by John Fairbairn and Sons,
of Manchester, and the girders for the 90 feet
Stoney Creek Bridge by Peto, Brassey, Betts and
Co. The Saltwater Bridge box girder designs were
significant, as they were different to the simple box
girder in having two smaller boxes or cells forming
the top flange of each box girder.

On 7 November 1856, Isambard Kingdom Brunel
became associated with the bridge, when he was
appointed as inspecting-engineer, by the Board of
Trade in London, to superintend the carrying out of
the works contracted with Messrs. Dalgety and Co.
on behalf of the Victorian Government.

A copy of correspondence with Brunel is appended
to the 1857 “Report of the Select Committee upon
Railways.” Brunel begged “to suggest that in any
future contracts, considerable discretionary
power should be left to such inspecting-engineer to
modify the terms of the contracts, and particularly
the mode of manufacture; the Engineer-in-chief
taking care to specify in his instructions to the
engineer in England, on what points, if any, he
may wish a strict adherence to his drawings or
specifications”.

Despite all the layers of notable engineers
checking all the steps between the design,
fabrication, trial erection, shipping and delivery to
Melbourne, George Holmes still had major
problems in assembling and erecting the bridge, as
the plans provided to him by George Darbyshire,
did not correspond with the bridge as shipped. In
giving evidence to the 1860 Parliamentary Select
Committee upon the “Railway Department,”
Holmes describes the problems: “The plans were

]

grossly inaccurate”, “so bad that Mr. Darbyshire

was going to send home to England for an
overseer from the Messrs. Farbairn to oversee the
bridge; it came to a standstill.” “drawings ... were
so different from plates, we had to throw them
aside.” *had to cut the plates and have castings,
there was nearly £4,000 extra.”

Holmes had to put up the bridge without accurate
plans, and there were many delays due to
acknowledged problems with plans from
Darbyshire’s office.

“The rivet holes not coming one over the other; a
practical man - a practical engineer, like Messrs.
Fairbairn, had to make those deviations from the
office plan that were absolutely necessary for the
permanency of the work, and those alterations
were not known by Mr. Darbyshire or his
assistants, and they were so various and so
numerous that the contractor was in a very curious
mess; in fact, we had to work them out by our own
experience; we had to track Messrs. Fairbairn's
idea.”

The first government railway from Melbourne to
Williamstown (and connecting to Geelong) was
finally completed and opened, as well as the line to
Sunbury, on 13 January 1859. [147]

In 1912, to enable heavier railway traffic loads,
Mephan Ferguson was contracted to replace the
box girder span with a through hog-back Pratt steel
truss structure, raised a few feet above the
previous bridge level. The work was successfully
undertaken without disrupting railway traffic and
was completed in 1914. [148]

Today the 1914 steel truss railway bridge still
stands on the 1858 bluestone abutments of the
Saltwater Railway Bridge, and is still in constant
use. It is of state significance and is included on
the Victorian Heritage Register. [149]

The 90 ft span Stoney Creek Bridge was originally
designed to cross over a future canal on Stoney
Creek, but that never eventuated. Today, the
bluestone abutments survive but have been
altered and the superstructure has been replaced
with shorter concrete spans over a central pier.

Today the Cole Street Railway Bridge at
Williamstown, with its bluestone abutments and
wrought iron plate girders, strengthened 1916, is
still in use and is listed within the Hobson’'s Bay
Heritage  Study and Planning  Heritage
Overlay. [150]

George Holmes and Co. were awarded many other
contracts on the main trunk railway lines, including
the rail-over-road bridge at Dudley Street, West
Melbourne. [151] At the same time, George was
promoting the development of other projects,
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including the “Melbourne, Essendon and Kilmore
Railway Company”.

10. Melbourne and Essendon Railway 1859

FJEIY OF TUS
MELBOURNE AND ESSENDON RAILWAY
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Figure 6: Melbourne and Essendon Railway, July 1859.
Francis Bell, Engineer. George Holmes and Co.,
contractors. [152]

In November 1858, in the prospectus for the
£50,000 Melbourne, Essendon and Kilmore
Railway Company, George Holmes is listed as a
Director, with Francis Bell C.E. as the
engineer. [153] (Figure 6) The initial proposal was
to build a 3.5 mile suburban track from the
Government railway at North Melbourne to
Essendon, then extend it to Broadmeadows,
Kilmore, and beyond. Given that the Victorian
government had the ‘mandate’ for country
railways, this was a brave move, and not without
its opponents.

Furthermore, unlike other Suburban Railway
Companies, it was ‘intended to use the Central
Railway Depot, at the end of Collins-street, as a
terminus, and to traverse the Murray River Railway
across the swamp to a point adjoining Mr. Smith's
brickworks, from whence the line will proceed
directly for the new Cattle-yards and Essendon”,
and hence required leasing Victorian Railways
lines and the terminus.

The company’s bill was approved by Parliament
[154] and George Holmes and Co. were awarded
the contract to construct the railway.

On 23 July 1859, the Governor of Victoria, Henry
Barkly  (1815-1898), [155] performed the
ceremony, for ‘cutting the first turf. He was
escorted by the Victoria Mounted Atrtillery Corps,
and that probably included Edward Richardson in
uniform. Richardson had been promoted from
Sergeant to Lieutenant on 7 Dec 1857, [156] and
was later promoted to Captain on 30 May
1861. [157]

After many speeches and toasts all around:

“Mr. Holmes, in returning thanks, said that he felt
proud to see so many of the citizens of Melbourne
present on that occasion. He thought that if the
Exploration Committee did not look out, the
Melbourne and Essendon Railway Company would
land their passengers at the Gulf of Carpentaria
before the exploring party left Melbourne.
(Laughter.)” [158]

And after indulging in refreshments and a cold
collation at the “New Inn”, the Governor mentioned
that it is the intention of the company to make it
the direct northern line to the Murray and to
Sydney..”

This was not the type of message you would really
want broadcast, especially when you needed to
build a co-operative arrangement with the Victorian
Railways to lease their carriages, and run your
trains on their tracks.

The line was completed in 18 months, and trains
were operated to Essendon for the official opening
on 22 Oct 1860, [159] again with speeches, toasts
and a luncheon for 60 guests at George Holmes
Moonee Ponds house ‘Le Beau Sejour’, the guests
having walked from the Moonee Ponds station
along a road, later named Holmes Road. [160]
Regular railway services commenced from 1 Nov
1860. There were five intermediate stations on the
line, Kensington, Newmarket, Ascot Vale, and
Moonee Ponds.

On 28 February 1861, a short branch line was
opened from Newmarket to  Flemington
Racecourse, in time for the running of the first
Melbourne Cup in November of that year. Robert
Cooper Bagot (1828-1881) [161] another local civil
engineer, was the main driving force in
establishing, designing and developing the
racecourse and the branch line. By now, Holmes
was a major share-holder in the Railway company,
and was probably benefitting from the land boom
that followed the opening of the railway. [162]

Also in February 1861, George Holmes and Co.
were awarded the contract, by the St Kilda and
Brighton Railway Company, to extend the railway
from North Brighton (Bay Street) to Brighton Beach
for £25,000. [163] [164] The work also included the
construction of the Brighton pier, and the short
pedestrian tunnel between the end of the Brighton
Beach station and pier. The completed railway line
to Brighton Pier was opened on 20 December
1861, with a special train from Melbourne, followed
by a lunch at the Royal Hotel. After many toasts all
round, ...

“Mr. Holmes, in returning thanks, said that at one
time he had intended to go to the Gulf of
Carpentaria, but, meeting the bay on every side,
he stopped at Brighton, and he considered it a
right direction. It was but a little time ago since
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Canada had but twelve miles of rail ; it was now a
perfect network of railways; and he hoped strongly
to see the mere 2,000 miles between this and
Carpentaria shortly covered in the same manner,
(Laughter.)” [165]

By then Holmes and Richardson were ready to
move to New Zealand - on 16 April 1861 they had
agreed to carry out the contract to build the
Christchurch to Lyttelton railway and tunnel, on the
proviso that “the description corresponded with the
fact”.

Sadly, on the 28 April 1861, Richardson’s wife
Margaret died, aged 28 years, [166] [167] and very
soon after all his household possessions were
sold [168] in preparation for a permanent move to
New Zealand.

Like most private railway companies then, the
Melbourne - Essendon Railway Company’s income
barely covered its operating costs, it was unable to
service the rising costs of its borrowings, pay
dividends, or gain approval to extend the line — and
that would probably have been seen as too much
of a threat to the Victorian Railway’s trunk lines.

The 1860 Parliamentary Select Committee on the
‘Railways Department”, heard evidence from
engineers and contractors, many associated with
the private suburban Railway Companies,
including Holmes. The report was rather damning
of the Railways Department and the Engineer-in-
Chief, George Christian Darbyshire (1820-1898),
and he resigned on 5 May 1860. [169] Thomas
Higinbotham, the brother of George Higinbotham,
Attorney General, was appointed Engineer-in-
Chief. Many of Darbyshire’s key engineers left
shortly after Higinbotham took office. Higinbotham
was unsympathetic to the suburban lines, and he
later had many disagreements with other
engineers, and appears to have lacked practical
detailed applied engineering knowledge and skills.

The Essendon Railway directors by now were
committed to negotiating a sale price, but the
process dragged on. Without having come to any
agreement with the government, the company
closed the line on 1 July 1864.

The line was finally purchased by the government
for £22,500 in August 1867, at that stage it was in
a serious state of disrepair beyond Newmarket.
The Flemington Racecourse line was re-opened in
time for the 1867 Melbourne Cup and after 7
years, in 1871, the line was finally re-opened to
Essendon.

The 'North East line' was quickly extended in
sections beyond Essendon in 1872—73. The line
was open as far as Wodonga on 21 November
1873, linking at Albury with the main railway line to

Sydney. And these days, linking to Brisbane and
beyond towards the Gulf of Carpentaria.

The other three private suburban railway
companies in Melbourne merged in 1865 to
become the Melbourne and Hobsons Bay United
Railway Company, and they too were eventually
purchased and became part of Victorian Railways
in 1878.

11. Holmes and Richardson in New Zealand
Little needs to be said here about the construction
of the Lyttelton to Christchurch Railway. There are
many excellent contemporary papers describing
the construction including those of Dobson, the
engineer for the Province of Canterbury, and the
engineer for the railway. [170] [171] [172] However
a few key points are worth repeating.

The tunnel was one of the most significant
engineering achievements in New Zealand. It was
the first rail tunnel in New Zealand, and for many
years the longest tunnel. It was the first tunnel in
the world through the wall of an extinct volcano
and provided a unique insight into the geology of a
volcano. This also posed unique engineering
problems dealing with the changing strata. The
syphon for drainage of the upper half of the tunnel
was the longest in the world, and the ventilation
system was so successful that it was used in
constructing the Mont Cenis tunnel from ltaly to
France.

The agreement to construct the Lyttelton and
Christchurch Railway over a period of five years
from 1 June 1861, for a sum of £240,500, including
the 2,838 yards long tunnel and stone portals for
£195,000 was signed on 1 May 1861. The full text
of the contract was reported in the “Lyttelton
Times”, 22 May 1861. [173]

Construction of the tunnel began in July 1861, and
the line was opened in December 1867. The
contractor had to manage maintaining the labour
force over a period of six years, through two gold
rushes, and the difficulties of the work site. In the
end, both Holmes and Richardson were paid in
land grants by the Provincial Government.

Holmes built the first part of the line between
Christchurch and a temporary terminus at the
Ferrymead wharf and the line started operating
from December 1863. Locomotives and rolling
stock were brought in parts over the Sumner bar
and assembled in the open. As the line was the
‘Iish Gauge’ of 5 feet 3 inches, the unused
locomotive from the Melbourne to Essendon
Railway, that was built by Slaughter Gruning & Co.
of Bristol, was acquired and used as an engine for
ballasting duties.

George Holmes and Co. were also contractors for
other works in the Province, including the railway
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line south from Christchurch to the Rakaia River,
and the Iron Swing Bridge, over the Heathcote
River on the Sumner Road This interesting timber
bridge with a central iron swing span providing two
openings of 31 feet each, was built 1862—-1864, for
about £5,500. The swing bridge replaced the ferry
service, and it could be readily opened for the
passage of vessels by a single person.

12. Conclusion

The lives and engineering works in Victoria of our
three engineers - Samuel Brees, Edward
Richardson, and George Holmes — who first came
together to build Brees Bridge, were true
engineering pioneers. Tackling tasks that many
others would not dare to attempt, and in doing so,
have left us richer for their endeavours. This paper
has helped fill many gaps, but more research
needs to be done before a thorough catalogue of
their works can be completed.

Not long after the completion of the railroad to
Christchurch, in November 1868, Dobson moved
to Melbourne to take up a two year appointment as
engineer for the Melbourne suburban railways, and
then worked for five years on water supply works
in Geelong and Malmsbury, Victoria, before
returning to New Zealand in 1876.

Richardson married again and had another family.
He became a politician, including terms as the
Minister of Public Works for New Zealand. Of the
Department’s Ministers in the 20 years to 1890,
‘only E. Richardson had any technical knowledge
— he was a qualified engineer”. [174] Many
biographies have been written about him. [175]
Some of Richardson’s relatives came to New
Zealand to assist with construction works, so more
research in this field would be worthwhile.

Holmes was associated with many large properties
and homes, and purchased Huntley, at Riccarton
in 1877, where he died on 21 September 1877,
aged 55. His only son George died shortly after, so
his estate was passed to his brother John Holmes.
John was a surveyor and a notable politician in
Canada, who later moved to New Zealand. Many
of Holmes’ nephews and other relatives who had
assisted him with managing the tunnel works, also
became large property owners in Canterbury.

Today, historic Huntley still survives, but the large
homes of Holmes and Richardson in Essendon,
Victoria have been demolished. Their names live
on in the streets in Essendon, Victoria, and in
Holmes Park in Riccarton, Christchurch, New
Zealand.

13. References
Note: Web links below were current on 6 October
2014.

[1] Victoria, Government Gazette No.5, 1853, p.123, 26
Jan 1853.

[2] Penny, B.R. 1967. 'Lonsdale, William (1799-1864)',
Australian Dictionary of Biography, National Centre of
Biography, Australian National University.
http://adb.anu.edu.au/biography/lonsdale-william-2368/

[3] 'Shipping Intelligence’, The Argus, 3 Sep 1852, p.2.
http://nla.gov.au/nla.news-article4787051

[4] 'Australian Steam Navigation Company' The Times,
Jul 30 1852, pp.8-9. The Times Digital Archive.

[5] 'Advertising’, The Argus, 11 Apr 1853, p.6.
http://nla.gov.au/nla.news-article4791514

[6] Baptism: 19 Jun 1810, St.George, Bloomsbury.
London Metropolitan Archives, Register of baptisms,
Nov 1808-Dec 1812, P82/GEO1/003.

[7] Marriage: 30 Jul 1807. Saint Anne, Soho: Dean
Street, Westminster. London Metropolitan Archives,
Transcript of Baptisms, Marriages and Burials, Mar
1807-Mar 1808, DL/t Item, 087/007.

[8] Chrimes, M. and Skempton, AW. ‘Brees, Samuel
Charles (1810-1865)’ in Cross-Rudkin, P.S.M., Chrimes,
M.M., and Bailey, M.R., 2008 “Biographical Dictionary of
Civil Engineers Volume Il - 1830-7890.” Thomas Telford
Ltd, London. 2008. pp.123-124.

[9] Marriage: 25 June 1833. Saint John of Jerusalem,
Hackney, London Metropolitan Archives, Register of
marriages, P79/INJ, Item 022.

[10] Brees, Samuel Charles. 1837. “Railway Practice. A
collection of working plans and practical details of
construction in the public works of the most celebrated
engineers ... on the several railways, canals, and other
public works throughout the kingdom ... A series of
original designs for every description of railway works, in
various styles of architecture, completes the volume”
John Williams, London,1837.

[11] Brees, Samuel Charles. 1837 “View of North Church
Tunnel, London & Birmingham Railway” original artwork,
chalk lithograph printed in colour with additional hand
colouring and gum arabic. State Library of Victoria,
Accession No0.H83.50/7
http://handle.slv.vic.gov.au/10381/105695

[12] Brees, Samuel Charles. 1838 “Railway practice. A
collection of working plans and practical details of
construction in the public works of the most celebrated
engineers ... on the several railways, canals, and other
public works throughout the kingdom; as the London and
Birmingham, Great Western, Greenwich, Midland
counties ... and Wishaw and Coltness railways ... and
the ... aqueduct of the Lancaster Canal over the river
Lune ... A series of original designs for every description
of railway works, in various styles of architecture,
completes the volume.” John Williams, London,1838.

[13] Brees, Samuel Charles. 1839 “Appendix to Railway
practice : containing a copious abstract of the whole of
the evidence given upon the London and Birmingham,
and Great Western railway bills, when before
Parliament, properly digested and arranged, with
marginal notes : to which is added, a glossary of

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 16


http://adb.anu.edu.au/biography/lonsdale-william-2368/
http://nla.gov.au/nla.news-article4787051
http://nla.gov.au/nla.news-article4791514
http://handle.slv.vic.gov.au/10381/105695

technical terms, used in civil engineering, explaining and
illustrating every word in ordinary use; and the details of
Hawthorne's celebrated locomotive engine, for the Paris
and Versailles Railway” John Williams, London,1839.

[14] Brees, Samuel Charles, 1840. “Second series of
Railway practice: a collection of working plans and
practical details of construction in the public works of the
most celebrated engineers comprising roads, tramroads
and railroads, bridges, aqueducts, viaducts, wharfs,
warehouses, roofs, and sheds, canals, locks, sluices, &c
the various works on rivers, streams, &c., harbors,
docks, piers and jetties, tunnels, cuttings and
embankments, the several works connected with the
drainage of marshes, marine sands, and the irrigation of
land, water-works, gas-works, water-wheels, mills,
engines, &c. &c.” John Williams, London 1840.
https://archive.org/details/secondseriesofra00bree

[15] Brees, Samuel Charles. 1844. “A Glossary of Civil
Engineering, comprising its theory and modern practice,
etc.” London : H. G. Bohn, 1844.

[16] Brees, Samuel Charles. 1841. “The Portfolio of
Rural Architecture, a series of drawings in the Italian
style for villas, etc.” with plates and introductory text.
London : Printed for the Author, 1841.

[17] Census 1841 St.Pancras. HO107; Piece: 681; Folio:
31; Page: 10.

[18] Esplin, Thomas. 1966. 'Brees, Samuel Charles',
from ‘An Encyclopaedia of New Zealand’, edited by A. H.
McLintock, Te Ara - the Encyclopedia of New Zealand,
http://www.TeAra.govt.nz/en/1966/brees-samuel-charles

[19] Minson, Marian. ‘Brees, Samuel Charles’, from the
Dictionary of New Zealand Biography. Te Ara - the
Encyclopedia of New Zealand, updated 30-Oct-2012
http://www. TeAra.govt.nz/en/biographies/1b31/brees-samuel-
charles

[20] House of Commons Parliamentary Papers 1844
(556) Report from the Select Committee on New
Zealand; together with the minutes of evidence,
appendix, and index. Appendix p.418, Letter from
Samuel Charles Brees, 31 Jan 1844 to Col.W.Wakefield.

[21] House of Commons Parliamentary Papers 1846
(203) New Zealand. Copies of despatches from the
Governor of New Zealand, enclosing or having reference
to reports and awards made by Mr. Spain,
Commissioner of Land Claims, upon the titles to land of
the New Zealand Company. p.25.

[22] 'The Oxford and Salisbury Direct Railway', The
Times, 17 Oct 1845, p.15. The Times Digital Archive.

[23] House of Commons Parliamentary Papers 1847
(640) Report from the Select Committee on Smithfield
Market; together with the minutes of evidence, appendix,
and index. p.4 Evidence of T.Dunhill, Architect.

[24] House of Commons Parliamentary Papers 1852
(570) New Zealand. Return to an address of the
Honourable the House of Commons, dated 20 May
1852;--for, a "copy of all correspondence not already
presented to Parliament from the passing of the act 10 &
11 Vict. c. 112, to the notice given under the said act in
July 1850, between the commissioners for the affairs of
the New Zealand Company, the directors of the
company, and the Colonial Office." p.331.

[25] Brees, Samuel Charles; Melville, Henry (engraver);
Melville, Harden Sidney (illustrator); Savill, Thomas
Choate, (printer); 1847 *“Pictorial illustrations of New
Zealand”, John Williams and Co, London. 1847.

[26] Brees, Samuel Charles. 1847 “Map of New Zealand,
the Island of New Ulster and the several harbours, being
drawn to a large scale with soundings, &c. 1847”. Two
sheets:

http://trove.nla.gov.au/version/34520376 SLNSW
http://trove.nla.gov.au/version/26795606 NLA

[27] Brees, Samuel Charles. 1849 “Guide and
Description of the Panorama of New Zealand ... painted
under the ... superintendence of S. C. Brees ... from
drawings made by him on the spot, etc.” Savill &
Edwards, London. 1849.

[28] 'Advertisements', The Times, 11 Dec 1847, p.10.
The Times Digital Archive.

[29] Brees, S.C. (Ed) 1846. “An Introduction to the
present practice of Surveying and Levelling ... lllustrated
with suitable plans, sections and diagrams ... By a Civil
Engineer, etc.” John Williams, London. 1846.

[30] Brees, S.C. (Ed) 1849. “The Student's Guide to the
Locomotive Engine [Based on the treatises of E. Flachat
and J. Petiet] ... lllustrated, etc.” John Williams, London
1849.

[31] Brees, Samuel Charles. 1852 “The lllustrated
Glossary of Practical Architecture and Civil Engineering,
etc.“ London : Savill & Edwards, 1852.

[32] Brees, Samuel Charles. 1853 “The lllustrated
Glossary of Practical Architecture and Civil Engineering,
etc.“London : L. A. Lewis, 1853.

[33] Census 1851 Bloomsbury. HO107; Piece: 1602;
Folio: 147; Page: 29.

[34] GRO. England and Wales Civil Registration
Indexes. Birth Index: Qtr Sep 1851 Croydon 4/131.

[35] Victorian Registrar of Births Deaths and Marriages.
Deaths: 1851/20313 aged 15 months. St Andrews,
Church of England, Brighton.

[36] Brees, Samuel Charles. 1851 “A Key to the
Colonies, or, Advice to the Million upon Emigration : for
the use of all classes : containing illustrations of the right
kind of persons to emigrate, and how they should set
about it, with anecdotes of the class that ought to stop at
home” J. Carrall, London 1851.
http://handle.slv.vic.gov.au/10381/246819

[37] McCulloch, Samuel Clyde. 1966. 'Gipps, Sir George
(1791-1847)", Australian Dictionary of Biography,
National Centre of Biography, Australian National
University. http://adb.anu.edu.au/biography/gipps-sir-george-
2098/

[38] Eastwood, Jill. 1967. 'La Trobe, Charles Joseph
(1801-1875)', Australian Dictionary of Biography,
National Centre of Biography, Australian National
University.  http://adb.anu.edu.au/biography/la-trobe-charles-
joseph-2334/

[39] Antill, J. M. 1967. 'Lennox, David (1788-1873),
Australian Dictionary of Biography, National Centre of

Biography, Australian National University,
http://adb.anu.edu.au/biography/lennox-david-2350/

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 17


https://archive.org/details/secondseriesofra00bree
http://www.teara.govt.nz/en/1966/brees-samuel-charles
http://www.teara.govt.nz/en/biographies/1b31/brees-samuel-charles
http://www.teara.govt.nz/en/biographies/1b31/brees-samuel-charles
http://trove.nla.gov.au/version/34520376
http://trove.nla.gov.au/version/26795606
http://handle.slv.vic.gov.au/10381/246819
http://adb.anu.edu.au/biography/gipps-sir-george-2098/
http://adb.anu.edu.au/biography/gipps-sir-george-2098/
http://adb.anu.edu.au/biography/la-trobe-charles-joseph-2334/
http://adb.anu.edu.au/biography/la-trobe-charles-joseph-2334/
http://adb.anu.edu.au/biography/lennox-david-2350/

[40] Port Phillip Government Gazette, No0.49, 1850,
p.985 20 November 1850. "Return of Public Works"
David Lennox.
http://gazette.slv.vic.qgov.au/images/1850/P/general/49.pdf

[41] Victoria. Lieutenant Governor (1851-1854 La
Trobe), Lennox, D., & Pasley, C. (1854). “Gratuity to
David Lennox esquire” Melbourne: John Ferres,
Government Printer.
http://www.parliament.vic.gov.au/vufind/Record/78340

[42] Nash, H. “View of opening of the Princes Bridge,
Melbourne, on Friday 15th November 1851 : [picture] To
commemorate the arrival of Separation” Lithograph.
State Library of Victoria. Accession no. H2091.
http://handle.slv.vic.gov.au/10381/116248

[43] 'Editorial', The Argus 13 Mar 1852, p.4.
http://nla.gov.au/nla.news-article4783780

[44] 'Geelong, The Argus, 25 May 1852, p.3.
http://nla.qgov.au/nla.news-article4785264

[45] 'Mount Alexander', The Argus. 8 May 1852, p.2.
http://nla.gov.au/nla.news-article4785352

[46] 'Domestic Intelligence’, The Argus, 25 May 1852,
p.3. http://nla.gov.au/nla.news-article4785255

[47] Victoria. Legislative Council. Select Committee on
Roads and Bridges, et al. Roads and Bridges: Report
From the Select Committee On Roads and Bridges :
Together With the Proceedings of the Committee and
Minutes of Evidence. Melbourne: Printed by John Ferres

at the Government Printing Office, 1852.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1852-
53VoI2p503-536.pdf

[48] Port Phillip Government Gazette, No.49, 1850,
p.985 20 November 1850. "Return of Public Works"
David Lennox.
http://gazette.slv.vic.qgov.au/images/1850/P/general/49.pdf

[49] Malone, Betty. 1969. 'Clarke, Sir Andrew (1824—
1902)', Australian Dictionary of Biography, National
Centre of Biography, Australian National University,
http://adb.anu.edu.au/biography/clarke-sir-andrew-3219/

[50] McNicoll, Ronald. 1974. 'Pasley, Charles (1824—
1890)", Australian Dictionary of Biography, National
Centre of Biography, Australian National University,
http://adb.anu.edu.au/biography/pasley-charles-4370/

[51] Victoria, Government Gazette No.55, 1853, p.1403.
21 Sep 1853.

[52] Victoria. Colonial Engineer's Office, & Brees, S. C.
1853. Public works: Statement of money expended from
various votes for public works from 1st January to 31st
December 1852 : laid upon the Council table by the
Colonial Secretary, by order of His Excellency the
Lieutenant Governor and ordered by the Council to be
printed 31st August 1853. Melbourne: John Ferres,
Government Printer. GP V 1853/54 no. A 4
http://www.parliament.vic.gov.au/papers/qovpub/VPARL1853-
54NoA4.pdf

[53] Brees, Samuel Charles. c1856. “Keilor Bridge”
original artwork, watercolour with gum arabic and
gouache. State Libray of Victoria. Accession no.H17072.
http://handle.slv.vic.gov.au/10381/105673

[54] Vines, Gary. 2011.National Trust Study of Victoria’s
Rail and Masonry Bridges (Masonry, Metal and Concrete
Rail Bridges and Masonry Road Bridges). National Trust
of Australia, Victoria.

http://www.academia.edu/5781078/National Trust Study of Vi
ctoria_s Masonry Metal and_Concrete Rail Bridges and Ma
sonry Road Bridges

[55] Chambers, Don (Donald) & National Trust of
Australia (Victoria) & Roads Corporation (Vic.) &
Victorian Association of Forest Industries & Heritage
Victoria 2006, Wooden wonders Victoria's timber
bridges, Hyland House, Flemington, Vic.

[56] Victoria, Government Gazette. No.102, 7 Nov 1854,
p.2475.
http://gazette.slv.vic.gov.au/images/1854/V/general/102.pdf

[57] Victoria, Government Gazette, No.11, 7 Feb 1854
p.294.
http://gazette.slv.vic.gov.au/images/1854/V/general/11.pdf

[58] Richardson, Edward “On the Trussed Bridge at
Keilor’ read 7 Jun 1855 Transactions and Proceedings
of the Victorian Institute for the Advancement of Science,
sessions 1854 to 1855. [Vol. | 1855] Article 17 pp.149-
153 http://handle.slv.vic.gov.au/10381/146935

[59] Richardson, Edward. “Keilor Bridge” read 7 Jun
1855 Transactions and Proceedings of the Victorian
Institute for the Advancement of Science, sessions 1854
to 1855. [Vol. | 1855] Proceedings pxxiii.
http://handle.slv.vic.gov.au/10381/146935

[60] Kurrer, Karl-Eugen. 2009. “Chapter 2 Learning from
the history of structural analysis: 11 introductory essays”
In The History of the Theory of Structures- From Arch
Analysis to Computational Mechanics. pp.71-72.
http://onlinelibrary.wiley.com/book/10.1002/9783433600160

[61] United States, Federal Highway Administration
Report-HRT-04-098 April 2005.
http://www.fhwa.dot.gov/publications/research/infrastructure/str
uctures/04098/04.cfm

[62] von Guerard, Eugene. State Library New South
Wales, Call No. DGB 16/vol. 13, Volume 13: Sketchbook
XXX1V, No. 16 Australian, 1862, 1863, 1865, 1868.
http://acms.sl.nsw.gov.au/album/ItemViewer.aspx?itemid=8797
12&suppress=N&imgindex=29

[63] 'Town News.', The Australasian, 18 Aug 1866, p.18.
http://nla.gov.au/nla.news-article138048573

[64] 'Opening Of Keilor Bridge', The Argus, 23 Nov 1868,
p.6. http://nla.gov.au/nla.news-article5833059

[65] 'District Road Boards', The Argus 11 Feb 1868, p.1.
Supplement, http://nla.gov.au/nla.news-article5790303

[66] Lay, Maxwell Gordon. 2003, Melbourne miles : the
story of Melbourne's roads, Australian Scholarly
Publishing, Melbourne, Vic. p.98.

[67] Victorian Heritage Register
http://vhd.heritage.vic.gov.au/#detail _places;612

[68] Vines, Gary. Mclnnes, Ken. 2003 “Metal Road
Bridges in Victoria” National Trust of Australia, Victoria.
http://www.academia.edu/1473486/Metal Road Bridges in_Vic
toria

[69] McNicoll, Ronald. 1974. 'Pasley, Charles (1824—
1890)", Australian Dictionary of Biography, National
Centre of Biography, Australian National University,
http://adb.anu.edu.au/biography/pasley-charles-4370/

[70] 'The Legislative Council', The Argus, 28 Sep 1853,
p.4. http://nla.gov.au/nla.news-article4797540

H1427.

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 18


http://gazette.slv.vic.gov.au/images/1850/P/general/49.pdf
http://www.parliament.vic.gov.au/vufind/Record/78340
http://handle.slv.vic.gov.au/10381/116248
http://nla.gov.au/nla.news-article4783780
http://nla.gov.au/nla.news-article4785264
http://nla.gov.au/nla.news-article4785352
http://nla.gov.au/nla.news-article4785255
http://www.parliament.vic.gov.au/papers/govpub/VPARL1852-53Vol2p503-536.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1852-53Vol2p503-536.pdf
http://gazette.slv.vic.gov.au/images/1850/P/general/49.pdf
http://adb.anu.edu.au/biography/clarke-sir-andrew-3219/
http://adb.anu.edu.au/biography/pasley-charles-4370/
http://www.parliament.vic.gov.au/papers/govpub/VPARL1853-54NoA4.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1853-54NoA4.pdf
http://handle.slv.vic.gov.au/10381/105673
http://www.academia.edu/5781078/National_Trust_Study_of_Victoria_s_Masonry_Metal_and_Concrete_Rail_Bridges_and_Masonry_Road_Bridges_
http://www.academia.edu/5781078/National_Trust_Study_of_Victoria_s_Masonry_Metal_and_Concrete_Rail_Bridges_and_Masonry_Road_Bridges_
http://www.academia.edu/5781078/National_Trust_Study_of_Victoria_s_Masonry_Metal_and_Concrete_Rail_Bridges_and_Masonry_Road_Bridges_
http://gazette.slv.vic.gov.au/images/1854/V/general/102.pdf
http://gazette.slv.vic.gov.au/images/1854/V/general/11.pdf
http://handle.slv.vic.gov.au/10381/146935
http://handle.slv.vic.gov.au/10381/146935
http://onlinelibrary.wiley.com/book/10.1002/9783433600160
http://www.fhwa.dot.gov/publications/research/infrastructure/structures/04098/04.cfm
http://www.fhwa.dot.gov/publications/research/infrastructure/structures/04098/04.cfm
http://acms.sl.nsw.gov.au/album/ItemViewer.aspx?itemid=879712&suppress=N&imgindex=29
http://acms.sl.nsw.gov.au/album/ItemViewer.aspx?itemid=879712&suppress=N&imgindex=29
http://nla.gov.au/nla.news-article138048573
http://nla.gov.au/nla.news-article5833059
http://nla.gov.au/nla.news-article5790303
http://vhd.heritage.vic.gov.au/#detail_places;612
http://www.academia.edu/1473486/Metal_Road_Bridges_in_Victoria
http://www.academia.edu/1473486/Metal_Road_Bridges_in_Victoria
http://adb.anu.edu.au/biography/pasley-charles-4370/
http://nla.gov.au/nla.news-article4797540

[71] 'Advertising', The Argus, 4 Oct 1853, p.7.
http://nla.gov.au/nla.news-article4798132

“On Sale, Brees's Railway Practices, £21.

The only complete copy in the colony.

Brees's Glossary Architecture and Engineering, £1 5s.
Brees's Surveying and Levelling, 15s.

Brees's Rural Architecture, £2 2s.

Brees's Locomotives £2 2s.

Brees's New Zealand, £1 10s.

Beautiful plates and maps. ... "

[72] 'Water Colour Sketches of Australian Scenery', The
Sydney Morning Herald, 21 August, 1861 p.4.
http://nla.gov.au/nla.news-article13068747

[73] Holden, Robert. Kerr, Joan. Lennon, Jane ‘Samuel
Charles Brees’ in Design and Art Online. Last Updated
1992. http://www.daao.org.au/bio/samuel-charles-
brees/biography/

[74] National Probate Calendar. 1868, p.89.

[75] GRO. England and Wales Civil Registration Indexes
Death Index. Qtr Jun 1865 Poplar 1c/461.

[76] National Probate Calendar. 1882, p.173.

[77] GRO. England and Wales Civil Registration Indexes
Death Index. Qtr Dec 1882 Brentford 3a/71.

[78] Baptismal register 1829-1920. George Holmes bapt.
23 Aug 1822. St Pauls’ Church of Ireland in the Parish of
Clonguish, Newtownforbes, Co of Longford, Ireland.

[79] Canada. Library and Archives Canada. Census of
1851 (Canada East, Canada West, New Brunswick and
Nova Scotia).
http://data2.collectionscanada.gc.ca/e/e094/e002345005
pd. In later documents, such as George Holmes’ Probate
papers, John described himself as a Civil Engineer.

[80] Canada. Library and Archives Canada. Census of
1871 (Ontario). District: Carleton. Sub-district: Huntley.
http://www.bac-lac.gc.ca/eng/census/1871-
on/Pages/item.aspx?itemid=354400.

[81] New Zealand Registration of Death, No 407, 1877,
George Holmes.

[82] Victoria. Commission Appointed to Enquire into the
Best Mode of Providing for the Internal Communication
of the Colony, et al. Internal Communication: Report of
the Commissioners Appointed to Enquire Into the Best
Mode of Providing for the Internal Communication of the
Colony. Melbourne. John Ferres, Government Printer,
1854 GP V 1854/55 no.A4 pp.5-12.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-
55N0A4.pdf

[83] Victoria. Legislative Assembly. “Report of the Select
Committee of the Legislative Assembly upon the Railway
Department... together with the proceedings of the
Committee, minutes of evidence” Melbourne. John
Ferres, Government Printer. 1860. GPV
1859/60 no.D41 pp.9-13.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-
60NoD41.pdf

[84] New York, Passenger Lists, 1820-1957 [database
on-line]. Provo, UT, USA: Ancestry.com Operations, Inc.,
2010.

[85] Ancestry.com. 1850 United States Federal Census
[database on-line]. Provo, UT, USA: Ancestry.com
Operations, Inc., 2009. Images reproduced by
FamilySearch.

[86] New Zealand Registration of Death, 1877, No 407.

[87] Buffalo directory 1850-1851, and The Buffalo
directory. 1851-1852, The Courier Company of Buffalo
[etc.], Buffalo, NY.
http://catalog.hathitrust.org/Record/000526915.

[88] Public Records Office Victoria (PROV) VPRS 7667
Inward Overseas Passenger Lists (Foreign Ports)
[microfiche copy of VPRS 947].

[89] London Metropolitan Archives, St Paul, Canonbury,
Register of baptisms, Nov 1830-Aug 1862,
p83/paul/001.

[90] London Metropolitan Archives, Christ Church,
Southwark, Register of marriages, P92/CTC, Item 029.

[91] Emails from Cindy Quigley, 28-29 September 2014.

[92] Furkert, Frederick. 1953 Early New Zealand
Engineers Wellington: A. H. and A. W. Reed, 1953
pp.249-250.

[93] ‘Richardson, Edward (1831-1915) in Cross-Rudkin,
P.S.M., Chrimes, M.M., and Bailey, M.R., 2008
“Biographical Dictionary of Civil Engineers Volume I -
1830-1890.” Thomas Telford Ltd, London. 2008. p.232.

[94] 'The New Zealand Ministry.", lllustrated Sydney
News and New South Wales Agriculturalist and Grazier,
25 Oct 1873, p.19. http://nla.gov.au/nla.news-
article63619766

[95] PROV, VPRS 7667 Inward Overseas Passenger
Lists (British Ports) [microfiche copy of VPRS 947].

[96] 'Family Notices', The Argus, 16 May 1856, p.4.
http://nla.gov.au/nla.news-article4838001

[97] Victoria, Registration of Marriage 1856 N0.1263.

[98] 'Family Notices', The Argus, 25 Mar 1857, p.4.
http://nla.gov.au/nla.news-article7146797

[99] Victoria, Registration of Birth 1857 N0.4492.

[100] 'Family Notices', The Argus, 27 May 1858, p.4.
http://nla.gov.au/nla.news-article7295209

[101] Victoria, Registration of Birth 1858 N0.9769.

[102] 'Family Notices', The Argus, 23 Feb 1859, p.4.
http://nla.gov.au/nla.news-article5676822

[103] Victoria, Registration of Death 1859 No.676.

[104] ‘Obituary. Edward Dobson, 1816-1908.” Minutes of
Proceedings of the Institution of Civil Engineers, Part 4,
January 1908, pp.377-378.
http://dx.doi.org/10.1680/imotp.1908.17564

[105] Dobson, Edward. 1906. “Engineering Work in
Australasia : a Retrospect.”, Minutes of the Proceedings,
Inst.C.E. Volume 164, Issue 1906, p.357.
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.19
06.16647

[106] Snell, Edward & editors Griffiths, Tom & Platt, Alan
& Library Council of Victoria 1998, The life and
adventures of Edward Snell : the illustrated diary of an
artist, engineer and adventurer in the Australian colonies
1849 to 1859 Angus & Robertson and The Library
Council of Victoria, Ryde NSW.

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 19


http://nla.gov.au/nla.news-article4798132
http://nla.gov.au/nla.news-article13068747
http://www.daao.org.au/bio/samuel-charles-brees/biography/
http://www.daao.org.au/bio/samuel-charles-brees/biography/
http://data2.collectionscanada.gc.ca/e/e094/e002345005.jpg
http://data2.collectionscanada.gc.ca/e/e094/e002345005.jpg
http://www.bac-lac.gc.ca/eng/census/1871-on/Pages/item.aspx?itemid=354400
http://www.bac-lac.gc.ca/eng/census/1871-on/Pages/item.aspx?itemid=354400
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55NoA4.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55NoA4.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-60NoD41.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-60NoD41.pdf
http://catalog.hathitrust.org/Record/000526915
http://nla.gov.au/nla.news-article63619766
http://nla.gov.au/nla.news-article63619766
http://nla.gov.au/nla.news-article4838001
http://nla.gov.au/nla.news-article7146797
http://nla.gov.au/nla.news-article7295209
http://nla.gov.au/nla.news-article5676822
http://dx.doi.org/10.1680/imotp.1908.17564
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.1906.16647
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.1906.16647

[107] Knox, B.A. 1972. 'Hotham, Sir Charles (1806—
1855)', Australian Dictionary of Biography, National

Centre of Biography, Australian National University,
http://adb.anu.edu.au/biography/hotham-sir-charles-3803/

[108] Holmes, George. “On The Timber of the Colony”
read May 3, 1855 (by Edward Richardson) Transactions
and Proceedings of the Victorian Institute for the
Advancement of Science, sessions 1854 to 1855. [Vol. |
1855] Article 12 pp.100-104.
http://handle.slv.vic.gov.au/10381/146935

[109] McInnes, Ken. 2013. “Francis Bell - a pioneer in
metal truss bridges, overlooked by history” in: 17th
National Conference on Engineering Heritage Canberra
100 - Building the Capital, Building the Nation. Engineers
Australia, Barton, ACT:2013: pp.90-109. ISBN:
9781922107121
http://search.informit.com.au/documentSummary;dn=88068994
2068037;res=IELENG

[110] Bell, Francis. 1856, “Wrought iron bridges as
adapted to the colony” Victorian Institute for the
Advancement of Science, vol.1, paper 18, pp.154-157.
http://digital.slv.vic.gov.au/R?func=collections&collection_id=23
25

[111] Chapman, Disney. 1931, ‘Reconstruction of
Hawthorn Bridge' Transactions of the Institution of
Engineers Australia, vol.12, pp.81-89.

[112] “The Mining Institute’ The Argus 3 Dec 1858: p.7.
http://nla.gov.au/nla.news-article7305695

[113] Victoria. Tender Board, and Victoria. Lieutenant
Governor Extension of Wharf, Melbourne: Return to
Address, Mr. Greeves, 23 Nov 1854. Melbourne: John

Ferres, Government Printer, 1854 GP V 1854/55 No.C13
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-

55N0C13.pdf
[114] 'A Government Contract.’, The Age 21 Nov 1854,
p.4. http://nla.gov.au/nla.news-article154851611

[115] 'The Holmes Contract.', The Age 21 Dec 1854, p.4.
http://nla.gov.au/nla.news-article154853163

[116] Victoria. Parliament. Legislative Council. Report
From the Select Committee of the Legislative Council On
Holmes's Contract: Together With the Proceedings of
the Committee, Minutes of Evidence, and Appendices.
Melbourne: John Ferres, Government Printer, 1855. GP
V 1854/55 No. D8.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-
55NoD8.pdf

[117] 'Advertising’, The Argus. 17 Sep 1855, p.8.
http://nla.gov.au/nla.news-article4818392

[118] Victoria. Legislative Council. Select Committee on
the South Yarra Water Works Company's Incorporation
Bill. Report From the Select Committee of the Legislative
Council On the South Yarra Water Works Company's
Incorporation Bill: Together With the Proceedings of the
Committee and Minutes of Evidence. "Herald" Job
Printing Office, 1855. GP V 1854/55 Vol 3 pp.1041-
1051.
http://www.parliament.vic.gov.au/papers/govpub/VPARL 1854-
55V0I3p1041-1051.pdf

[119] 'South Yarra Water Works Company', The Argus
14 Jan 1856, p.5. http://nla.gov.au/nla.news-article4828199

[120] Victoria. “Board Appointed to Inquire into and
Ascertain the Difference Which Has Been Produced in

the Cost of Building by the Resolution of the Operatives
Not to Work More Than Eight Hours Per Diem.” 1856 GP
V 1856/57 no.34 p.22, p.35.

[121] Unknown Photographer. State Library of Victoria
collection, Accession No. H83.429.
http://handle.slv.vic.qgov.au/10381/208171

[122] 'The East Collingwood Bridge', The Argus, 8 Nov
1856, p.4. http://nla.gov.au/nla.news-article7139747

[123] Victoria. 1860. Bridges: Return to an Order of the
Legislative Assembly Dated 16th February 1859 for - 1.
The Materials of Which the Bridges Are Severally
Constructed 2. The Names of the Districts and Localities
in Which They Have Been Erected 3. The Date of Each
Contract, Stating the Difference (if Any) between the
Time Stipulated for and the Date of the Actual
Completion of the Work so Let, Distinguishing Each Year
4. The Amount of the Original Estimate in Each Instance
Separately 5. The Contract Price or Prices At Which the
Construction of Each Bridge Was Taken, Also the Actual
Cost of the Same Including All Extras (if Any) 6. The
Total Cost of Repairs On Each Bridge 7. The Names of
the Contractors. Melbourne: John Ferres, Government
Printer, 1860. GP \ 1859/60 No.C4.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-
60NoC4.pdf

[124] ‘Obituary: George William Harris, 1819-1904".
Minutes of the Proceedings, Inst.C.E. Volume 163, Issue

1906, 1 January 1906 : pp.379-380.
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.19
06.16617

[125] Dobson, Edward. 1906. ‘Engineering Work in
Australasia : a Retrospect.’, Minutes of the Proceedings,
Inst.CE. Volume 164, Issue 1906 p.358.
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.19
06.16647

[126] Hetzer, William. 1866, . “The ‘Bridge of Singleton’ -
Great Northern Railway. N.S.Wales.” Image H15175.
http://handle.slv.vic.gov.au/10381/105720

[127] 'The Storm and Flood Yesterday', The Argus, 16
Dec 1863, p.4. http://nla.gov.au/nla.news-article5741043

[128] 'The Great Storm and Flood', The Argus, 17 Dec
1863, p.5. http:/nla.gov.au/nla.news-article5741089

[129] 'Advertising’, The Argus 23 Mar 1865, p.3.
http://nla.gov.au/nla.news-article5746111

[130] Hawes, J.; Legoe, D.; Stacy, W.; Young, D. 1988.
“The Conservation of the Angle Vale Laminated Timber
Arch Bridge” 4th National Conference on Engineering
Heritage 1988 (Institution of Engineers, Australia); No.
88/14; ISBN: 085825414,

[131] 'The Argus', The Argus, 26 Jun 1875, p.6.
http://nla.gov.au/nla.news-article11519393

[132] ‘The New Johnston Street Bridge', The Argus, 14
Oct 1876, p.9. http://nla.gov.au/nla.news-article5905898

[133] Parsons, George. 1972. 'Ferguson, Mephan
(1843-1919), Australian Dictionary of Biography,
National Centre of Biography, Australian National
University. http:/adb.anu.edu.au/biography/ferguson-mephan-
3511/

[134] 'Facilis Est...', The Argus, 26 Feb 1953, p.2.
http://nla.gov.au/nla.news-article23230019

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 20


http://adb.anu.edu.au/biography/hotham-sir-charles-3803/
http://handle.slv.vic.gov.au/10381/146935
http://search.informit.com.au/documentSummary;dn=880689942068037;res=IELENG
http://search.informit.com.au/documentSummary;dn=880689942068037;res=IELENG
http://digital.slv.vic.gov.au/R?func=collections&collection_id=2325
http://digital.slv.vic.gov.au/R?func=collections&collection_id=2325
http://nla.gov.au/nla.news-article7305695
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55NoC13.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55NoC13.pdf
http://nla.gov.au/nla.news-article154851611
http://nla.gov.au/nla.news-article154853163
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55NoD8.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55NoD8.pdf
http://nla.gov.au/nla.news-article4818392
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55Vol3p1041-1051.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1854-55Vol3p1041-1051.pdf
http://nla.gov.au/nla.news-article4828199
http://handle.slv.vic.gov.au/10381/208171
http://nla.gov.au/nla.news-article7139747
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-60NoC4.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-60NoC4.pdf
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.1906.16617
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.1906.16617
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.1906.16647
http://www.icevirtuallibrary.com/content/article/10.1680/imotp.1906.16647
http://handle.slv.vic.gov.au/10381/105720
http://nla.gov.au/nla.news-article5741043
http://nla.gov.au/nla.news-article5741089
http://nla.gov.au/nla.news-article5746111
http://nla.gov.au/nla.news-article11519393
http://nla.gov.au/nla.news-article5905898
http://adb.anu.edu.au/biography/ferguson-mephan-3511/
http://adb.anu.edu.au/biography/ferguson-mephan-3511/
http://nla.gov.au/nla.news-article23230019

[135] 'One Kink Less', The Argus, 12 Jun 1953, p.2.
http://nla.gov.au/nla.news-article23249862

[136] Vines, Gary. 2006. National Trust Study of
Victoria’s Concrete Road Bridges.

[137] Victoria. Country Roads Board: Forty-first Annual
Report for Year Ended 30th June 1954. Melbourne: W.
M. Houston, Government Printer, 1954. p.30, p.81.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1954-
55No4.pdf

[138] Victoria. Country Roads Board: Forty-second
Annual Report for Year Ended 30th June 1955.
Melbourne: W. M. Houston, Government Printer, 1955.
pp.33-34.
http://www.parliament.vic.gov.au/papers/qgovpub/VPARL1955-
56N032.pdf

[139] Victoria. Country Roads Board: Forty-third Annual
Report for Year Ended 30th June 1956. Melbourne: W.
M. Houston, Government Printer, 1957. pp.21-22.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1956-
58No14.pdf

[140] Victoria. Country Roads Board: Forty-fourth Annual
Report for Year Ended 30th June 1957. Melbourne: W.
M. Houston, Government Printer, 1958. pp.20-21.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1958-
59N06.pdf

[141] Willmore, Arthur. engraver 1862 “Bridge over
Saltwater River, Victorian Railways”.

[142] Harris, N.C., Ashworth, J.M., Colwell, H.P.,
Brownbill, E.H. “One Hundred Years of Engineering -
Railway Development in Victoria” Journal of the
Institution of Engineers, 1934 p.364.

[143] O'Connor, Colin. Australian Heritage Commission,
Institution of Engineers 1983, Register of Australian
Historic Bridges, Institution of Engineers Australia,
Barton, ACT.

[144] Harper, B.C.S. 2004. “The True History of the
Design of the Melbourne, Mount Alexander and Murray
River Railway” in Australian Journal of Multi-disciplinary
Engineering, Vol. 3, No. 1, 2004: 83-90. ISSN: 1448-
8388.
http://search.informit.com.au/documentSummary;dn=19490028
6573937;res=IELENG

[145] Victoria. Board of Land and Works, Joseph Ward,
and Archibald Dick. Railway Department: First Report of
the Proceedings of the Board of Land and Works Under
the Acts of Parliament of Victoria Nos. 31, 35 and 38.
Melbourne: John Ferres, Government Printer, 1859.
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-
60N026.pdf

[146] Victoria. Parliament. Legislative Assembly. Select
Committee Upon Railways, et al. Report of the Select
Committee of the Legislative Assembly Upon Railways:
Together With the Proceedings of the Committee,
Minutes of Evidence, and Appendices. Melbourne: John
Ferres, Government Printer, 1857. GP V 1856/57
no.D37 pp.47-53, pp.120-121, pp.155-157.
http://www.parliament.vic.gov.au/papers/qovpub/VPARL1856-

57NoD37pi-50.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-

[147] 'The Opening of the Government Railways', The
Argus 14 Jan 1859, p.5. http://nla.gov.au/nla.news-
article7308021

[148] 'The Railways', The Argus, 12 May 1914, p.10.
http://nla.gov.au/nla.news-article7287631

[149] Victorian Heritage Register H1213.
http://vhd.heritage.vic.gov.au/#detail places;4911

[150] Victorian Heritage Register HO14.
http://vhd.heritage.vic.gov.au/#detail_places;22442

[151] Victoria, Government Gazette No.88, 28 Jul 1857,
p.1405 Victorian Railways. Melbourne-Williamstown
Railway. Bridge under Railway 22 chains from
commencement Accepted 6 Jul 1857, £3,506
George Holmes and Co.
http://gazette.slv.vic.gov.au/images/1857/V/general/88.pdf
Victoria, Government Gazette No0.98, 30 Jul 1858,
p.1440 Victorian Railways. Melbourne-Williamstown
Railway Extras for Bridge under Railway 22 chains from
commencement Accepted 29 Jul 1858, £370-8-6

George Holmes and Co.
http://gazette.slv.vic.gov.au/images/1858/V/general/98.pdf

[152] Public Records Office Victoria VPRS 8168 Historic
Plan Collection P0002/5346 Microform Collection VPRS
15899.

[153] 'Advertising: Melbourne, Essendon and Kilmore
Railway Company', The Argus, 15 Nov 1858, p.8.
http://nla.gov.au/nla.news-article7304548

[154] Victoria. 1859. “Report from the Select Committee
of the Legislative Assembly upon the Melbourne &
Essendon railway bill, together with the proceedings of
the Committee and minutes of evidence.” 1859. GP V
1858/59.

Victoria. “Melbourne and Essendon Railway Act
Amendment Bill”. Private Bill. 1860. (George Holmes
was a large shareholder.)

[155] Knox, B.A. 1969. '‘Barkly, Sir Henry (1815-1898)',
Australian Dictionary of Biography, National Centre of
Biography, Australian National University.
http://adb.anu.edu.au/biography/barkly-sir-henry-2936/text4251

[156] Victoria, Government Gazette No.143, 8 Dec 1857,

p.2355.
http://gazette.slv.vic.gov.au/images/1857/V/general/143.pdf

[157] Victoria, Government Gazette N0.86 4 Jun 1861,

p.1081.
http://qgazette.slv.vic.gov.au/images/1861/V/general/86.pdf

[158] ‘Melbourne and Essendon Railway', The Argus, 25
Jul 1859, p.5, http://nla.gov.au/nla.news-article5685081

[159] ‘The Argus', The Argus, 23 Oct 1860, p.4.
http://nla.gov.au/nla.news-article5692076

[160] Frost, Lenore, 2010. ‘Coilsfield’ in The Fine Homes
of Essendon and Flemington 1846 - 1880. Essendon
Historical Society, 2010.

[161] Cavanough, Maurice. 1969. '‘Bagot, Robert Cooper
(1828-1881)", Australian Dictionary of Biography,
National Centre of Biography, Australian National
University. http://adb.anu.edu.au/biography/bagot-robert-
cooper-2916/text4207

57NoD37p51-100.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-
57NoD37p101-150.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-
57NoD37p151-Ixi.pdf

[162] Victoria. Legislative Assembly “Report of Select
Committee on Melbourne and Essendon Railway Act
Amendment Bill (Private Bill)”. 1860.

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014 21


http://nla.gov.au/nla.news-article23249862
http://www.parliament.vic.gov.au/papers/govpub/VPARL1954-55No4.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1954-55No4.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1955-56No32.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1955-56No32.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1956-58No14.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1956-58No14.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1958-59No6.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1958-59No6.pdf
http://search.informit.com.au/documentSummary;dn=194900286573937;res=IELENG
http://search.informit.com.au/documentSummary;dn=194900286573937;res=IELENG
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-60No26.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1859-60No26.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37pi-50.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37pi-50.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37p51-100.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37p51-100.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37p101-150.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37p101-150.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37p151-lxi.pdf
http://www.parliament.vic.gov.au/papers/govpub/VPARL1856-57NoD37p151-lxi.pdf
http://nla.gov.au/nla.news-article7308021
http://nla.gov.au/nla.news-article7308021
http://nla.gov.au/nla.news-article7287631
http://vhd.heritage.vic.gov.au/#detail_places;4911
http://vhd.heritage.vic.gov.au/#detail_places;22442
http://gazette.slv.vic.gov.au/images/1857/V/general/88.pdf
http://gazette.slv.vic.gov.au/images/1858/V/general/98.pdf
http://nla.gov.au/nla.news-article7304548
http://adb.anu.edu.au/biography/barkly-sir-henry-2936/text4251
http://gazette.slv.vic.gov.au/images/1857/V/general/143.pdf
http://gazette.slv.vic.gov.au/images/1861/V/general/86.pdf
http://nla.gov.au/nla.news-article5685081
http://nla.gov.au/nla.news-article5692076
http://adb.anu.edu.au/biography/bagot-robert-cooper-2916/text4207
http://adb.anu.edu.au/biography/bagot-robert-cooper-2916/text4207

[163] 'St. Kilda And Brighton Railway', The Argus, 28
Feb 1861, p.7. http:/nla.gov.au/nla.news-article5698018

[164] Victoria. 1861. “St. Kilda and Brighton Railway Act
Extension Bill” Private Bill 1861 (George Holmes was
contractor.)

[165] 'Opening of the St. Kilda and Brighton Railway
Extension’, The Argus, 23 Dec 1861, p.5.
http://nla.gov.au/nla.news-article5707167

[166] 'Family Notices', The Argus, 29 Apr 1861, p.4.
http://nla.gov.au/nla.news-article5699714

[167] Victoria, Registration of Death 1861 N0.3643.

[168] ‘'Advertising’, The Argus, 20 May 1861, p.3.
http://nla.qgov.au/nla.news-article5700337

[169] 'Mr. Darbyshire's Resignation', The Argus 23 May
1860, p.5. http://nla.gov.au/nla.news-article5682929

[170] Dobson, Edward. 1870. ‘Memoir on the Public
Works of the Province of Canterbury, New Zealand.
(includes Plates and Appendix).” Minutes of Proceedings
of the Institution of Civil Engineers, Part 1 January 1870,
pp.99-121. http://dx.doi.org/10.1680/imotp.1870.23068

[171] Dobson, Edward. 1906 'Engineering Work In
Australasia: A Retrospect.” Minutes of Proceedings of
the Institution of Civil Engineers, Part 2 January 1906,
pp.354-363. http://dx.doi.org/10.1680/imotp.1906.16647

[172] Dobson, Edward. 1866 ‘Public works in Canterbury
and Westland: An early history’ Transactions of the
Institution of Professional Engineers New Zealand: Civil
Engineering Section, Vol.14, No.1, Mar 1987 pp.1-8.
http://search.informit.com.au/documentSummary;dn=44852817
9551277;res=IELENG

[173] ‘The Lytteton And Christchurch Railway’, Lyttelton
Times, Volume XV, Issue 890, 22 May 1861, p.5.

[174] Noonan, Rosslyn. 1970. By Design: A brief history
of the Public Works Department Ministry of Works, 1870-
1970. Wellington, N.Z. A.R.Shearer, Govt. Printer. 1975.
p.60.

[175] Bohan, Edmund. 2012 'Richardson, Edward’, from
the Dictionary of New Zealand Biography. Te Ara - the
Encyclopedia of New Zealand,
http://www.TeAra.govt.nz/en/biographies/2r18/richardson-
edward

4th Australasian Engineering Heritage Conference, Lincoln University, Canterbury, 24-26 November 2014

22


http://nla.gov.au/nla.news-article5698018
http://nla.gov.au/nla.news-article5707167
http://nla.gov.au/nla.news-article5699714
http://nla.gov.au/nla.news-article5700337
http://nla.gov.au/nla.news-article5682929
http://dx.doi.org/10.1680/imotp.1870.23068
http://dx.doi.org/10.1680/imotp.1906.16647
http://search.informit.com.au/documentSummary;dn=448528179551277;res=IELENG
http://search.informit.com.au/documentSummary;dn=448528179551277;res=IELENG
http://www.teara.govt.nz/en/biographies/2r18/richardson-edward
http://www.teara.govt.nz/en/biographies/2r18/richardson-edward

