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The Bagot's Mill research project set out to investigate the ruin of a watermill at Ben Lomond in northern
New England. Work commenced in 1979 but the fieldwork, excavations, archival searches, and artefactual
analysis, continuedfor some years. The original aim of the project was to test an hypothesis generatedfrom
the documentary sources: namely that the builder ofthe mill, Christopher Thomas Bagot, had made a mistake
in building it at this place and that the mill would not have been viable in the long term even ifhe had avoided
bankruptcy soon after its construction. Structural and stratigraphic evidence on balance supported that
hypothesis but analysis of the excavated movable artefacts revealed that most of them dated from after the
abandonment of the mill. This archaeological evidence led to the generation ofa second hypothesis: that such
an abandoned site is likely to continue to attract human use, although the character of that use may change.
The results of the artefactual analysis, which suggested that the ruined structure had been used for garbage
disposal, for target-shooting and as a place for children to play, clearly supported that hypothesis. It showed
that the whole of a site's life history must be taken into account when trying to understand it. Implicit in the
outcome of the Bagot's Mill project, however, is the need for flexibility in research design: the unexpected
might be inconvenient but it may have great significance.

INTRODUCTION

This is the story of a research project in the field of Australian
historical archaeology. As every story should, it has a moral. It
concerns an investigation conducted over a period of many
years, whose ful1 publication has been long delayed. The
excavations which provided the core of the relevant data were
carried out in 1979, 1980, and 1982 respectively. The analysis
of the excavated evidence was done mainly during the years
1984 to 1989. Publication was postponed because of the
writer's involvement with several other research projects,
particularly from 1987 til1 early 1996. Such a long gestation
has resulted in an outcome different from what might have
been had the research been concluded mqre expeditiously.
Evidence which at the time of the excavations seemed of little
or no relevance to testing the hypothesis which initiated the
investigations, was found to be of value for testing a new and
different hypothesis. The project had commenced by asking
historical questions of archaeological data, and indeed it did
prove possible to answer those questions to some extent, but it
concluded by also asking archaeological questions of the
archaeological data; a shift which to an archaeologist is of
considerable interest. After al1, if the only thing historical
archaeologists can do is write history, then they may as wel1 be
historians.

The real issue, however, is whether such a shift should
have been al10wed to occur. Three decades of archaeological
concern with the hypothetico-deductive approach have surely
demonstrated the need for a greater level of rigour than this?
Perhaps, but perhaps also a little flexibility is crucial in the
conduct of any research, so that one is able to restate, augment
or even replace an hypothesis or hypotheses as the
investigation proceeds. Non-archaeological critics may
sometimes feel that archaeologists rarely find what they are
actual1y looking for but a more real concern is whether
archaeologists are likely to find what they are not looking for.
Rigour should not require the wearing of blinkers, at times the
seemingly irrelevant may prove of greater significance than the
relevant. Rigour may be desirable, rigor mortis is not.

LOCATION, ORGANIZATION AND
CONDUCT OF THE RESEARCH PROJECT

The project in question concerned the site and vestigial ruin of
a watermil1, situated on Ben Lomond Station, a little north of
Guyra and about halfway between Armidale and Glen Innes, in
the New England district of northern New South Wales
(Fig. 1). The site lies in the upper val1ey of the Mann River, on
Portion 165, in the Parish of Bagot, County of Clarke (NSW
1962), at map reference 78627612 (NSW 1975a). This is part
of the sparsely populated highest country on the New England
Tablelands, the miII site being at just below 1340 m above sea
level. The immediate area is one of Tertiary basalts on which
are relatively fertile soils, although loose surface stones and
outcrops occur on higher ground. A substantial number of trees
(mostly stringybark) survive but much of the land has been
cleared for a century or more and provides classic open upland
sheep grazing, although large numbers of cattle are also
present (Lea, Pigram & Greenwood 1977).

The writer first visited this site on 21 February 1977, it
being drawn to his notice by Graham Walker, at that time of
the Department of Geography at the University of New
England. Subsequently Jil1ian Oppenheimer, then of the
Department of History at the same university, conducted
lengthy archival searches in Australia, Britain and Ireland for
information about the site and the people associated with
it. Survey and excavations were then carried out by the writer
for two weeks in August-September 1979, two weeks in May
1980, and three weeks in August-September 1982. He was
assisted by Douglas Hobbs in 1979 and 1980 and on each
of the three occasions the excavation workforce was made
up of volunteer undergraduate students from the Department
of Prehistory and Archaeology (now the Department of
Archaeology and Palaeoanthropology) at the University of
New England. The size of the excavation team varied from ten
to twenty people on average and work was conducted
according to a tightly scheduled programme. Al1 the field
photography (including aerial work) was done by the writer,
who also attended to the detailed excavation recording;
Douglas Hobbs did the surveying and planning. After the
excavations were over, a field survey of the mil1 race, and of
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Fig. ]: Location ofBagot's Mill.

the dam on Llangothlin Lake, was undertaken by Kathy Panitz
in 1989, and the analysis of the excavated evidence by Sue
Pearson with some work also done by Stuart Murray. In short,
this research project, like many another in Australian
archaeology, was a team effort, with most participants
volunteering their services. It was also greatly assisted by the
generosity of local people, particularly John Creagan of
Moredun Station and Dick Streeter of Ben Lomond Station
who provided accommodation for the research team free of
charge, the former in 1979 and 1980, the latter in 1982. In
addition, mention must be made of Bill Cameron of the Glen
Innes and District Historical Society, who gave assistance with
local archival material and generously shared his extensive
knowledge of the area. Arnold Goode of the Uralla Historical
Society also helped significantly with archival sources, by
making available substantial unpublished information that he
had collected concerning H. S. Goddard, the engineer who
designed and constructed the waterwheel.

Archival work continued, indeed, for some years after the
completion of the excavations, and the writer is much indebted
to the Archives Office of New South Wales, in Sydney, and to
the Westpac Banking Corporation Archives, also in Sydney, for
access to information concerning Bagot's insolvency, which
was such a crucial event in the history of the mill. Also long
after the excavations, Warwick Pearson was able to set Bagot's
Mill in context with his study of a selection of waterrnills in
both Australia and Britain from the point of view of
technology transfer (Pearson 1995; in press).

The Bagot's Mill project was carried out while the writer
was Associate Professor, and subsequently Professor, of
Prehistory and Archaeology, and then Archaeology and
Palaeoanthropology, at the University of New England. It was
purely a research project with no elements of heritage
consultancy. Its costs were modest, mainly involving
transportation, subsidized food for excavation volunteers,
photographic processing, and some paid analysis work.
Funding came from the University of New England Internal
Research Grants, with a small input from an Australian
Research Grants Committee grant that was awarded to the
writer and Alan Jones, of the Department of Geography at the
University of New England, for a llirge-scale archaeological
aerial photography project, of which the mill formed only a
tiny part (Connah & Jones 1983). Considerable infrastructural
support was also provided at all stages of the project by the
University of New England, particularly by the writer's own
department where Douglas Hobbs and Malcolm Abel were
especially helpful, and by the Media Resources Unit whose
photographic staff did artefact photography and processed
numerous films and prints over the years.

The foregoing details have been included here, rather than
being placed in the customary manner in an appended
'Acknowledgements', because they show how this project was
organized and conducted. As in any research, this provides an
essential basis for assessing what follows.



THE GENESIS OF A QUESTION:
BAGOT'S MISTAKE?

The central figure in our story has to be Christopher Thomas
Bagot, born in 1826 presumably at Fontstown, County Kildare,
Ireland, where his father was an Anglican clergyman, died on
27 January 1894 at Broadwater, on the Richmond River,
northern New South Wales (Walker 1963; Oppenheimer
1980-1981; Principal Registrar NSW 1979). By any reckoning,
Bagot seems to have been a remarkable man, 'easily 100 years
before his time' as was recollected many years later by a person
who had known him ('Web' 1939). One of no less than eighteen
children, he is said to have attended an agricultural college in
southern England and to have wandered destitute in the United
States ('Web' 1939; Walker 1963: 2-3). This may have been
after his first arrival in Australia, with his elder brother Walter,
at Sydney on 6 May 1842 on the Kelso (Oppenheimer
1980-1981), but whatever the case he seems to have had newer
ideas and broader experience than was possessed by many
squatters. At first in partnership with his brothers Walter and
John, as Bagot Bros. they acquired L1angothlin Station,
subsequently called Ben Lomond Station, in 1861. Christopher
seems to have been the manager of Ben Lomond and was able
to introduce many novel practices. By 1873 he was the sole
proprietor and could give his ideas free rein. The result may be
best judged from the words of a contemporary observer, who
visited Ben Lomond in early June 1874.

... From Armidale to Glen Innes I believe the distance
is given as 58 miles-good long Irish miles I should
fancy, for a longer or a worse 40 miles than that
between the former place and Ben Lomond-a more
stony, hilly, and right-away bad, I have, I am happy to
think, never travelled. I had company, ... in my buggy
rode one of the most vivacious travelling sompanions
ever I gave a seat to--Mr. C. T. Bagot, the proprietor of
Ben Lomond, who is, I fancy few will contradict the
assertion, one of the warmest hearted of all the genial
spirits to be found on New England ...

I do not know when I spent so enjoyable a forenoon
as that passed away on the morning after our late arrival.
There is so much to see at Mr. Bagot's that I am sure an
excuse is needed from me for paying so short a visit.
That gentleman is thoroughly go-ahead in his
principles, active in his habits, and liberal in his ideas.
He was the first to introduce into this country that self
closing gate, which I have been informed has been
adopted by the Government to be erected under the
provisions of the Gates Bill; and I think, although to
Mr. Bagot credit is due, if not for the invention solely, at
least for the adoption, that not a syllable of thanks has
been to this time awarded him. These swing double
gates, which are something after the fashion of the old
English turnstile, working on a centre post furnished
with a pivot and an inclined plane chamfered on the
post top, on which the gate, when opened, raises itself,
are the simplest, the surest, and the best gates I have
seen in the colony. It takes but a very slight pressure to
open them, and when opened, both ends checked by
side posts, they form a lane useful for cattle driving;
when to be closed a slight push, and slowly they swing
back; if to be bolted, an ingenious double shot-bolt is
used by Mr. Bagot, which a finger touch makes act.

Below the homestead there is a fine alluvial flat, on
which Mr. Bagot has several cultivation paddocks, and
in one of them one of the finest root crops I have seen
for some time.

Dairying is carried out on an extensive scale-a
good milking shed and an improved cheese-room and

dairy, where I saw on the shelves some hundreds of the
famous Ben Lomond cheese. In them a large trade is
done yearly all around New England. A better or a
more marketable article could not be wished for.

People around do say that the Ben Lomond herd is
a good one. I saw some very fine pure-bred Herefords
and Devons-a bull and three heifers of each lately
imported-the Devons from the herd of Mr. Walter
Farthing, the Herefords from Rogers Brothers, both
undeniably good breeders.

About IY, mile from the station there is an
everlasting water supply in a large chain of lagoons.
This Mr. Bagot intends turning to account by bringing
by a race to his farm the water, and using it as a power
to tum a flour-mill, which will be shortly erected. This
mill, I feel certain, will prove a great boon to the
settlers around, for a good market is always open for
flour around Glen Innes. I also saw among other
articles worthy of note some most ingenious American
farming implements, the greater part of which are
presents from the office of the American
Agriculturist-a useful journal, which Mr. Bagot has
laboured to circulate in the colony ...

(Sydney Morning Herald 1874)

Here is the first known mention of Bagot's watermill venture,
that is the subject of the present study. It is worth considering it
in the context of his other activities and of his personality.

Christopher Bagot seems to have been an innovator as
defined by E. M. Rogers (1983: 248), a cosmopolite with
whom 'venturesomeness is almost an obsession'. He was
certainly a man bursting with ideas for the development of his
property and with boundless energy. Contemporary and later
documentary sources record him clearing and fencing land,
adopting wire for fences, improving pasture and making both
hay and silage, importing numerous items of American
agricultural machinery, importing English cattle for breeding
purposes, introducing automatic gates, using galvanized iron on
the roofs of buildings, making his own bricks, planting a large
garden which included exotic ornamental trees, and setting up a
dairy on American principles which produced cheese on a
commercial scale. As Walker (1963: 4) commented, of some of
his activities, 'At the time such practices were extremely
unusual in New England and attracted some attention'.
Consequently, we have not only the account already quoted but
several others which are reproduced below. Typical of such a
man, however, was that he bombarded the local newspapers
with his opinions and advice (for example Bagot 1870).
Reviewing this material, Walker (1963: 5) commented that 'In
New England Bagot's Irish pugnacity won him a wide
reputation and his explosive utterances were as well known as
his succulent cheeses'. In a dispute concerning the local
Pastoral and Agricultural Association, for instance, he remarked
of his adversary that 'unless I took the horsewhip to you I have
small chance of other redress' and asserted that 'I simply tried
to save a useful institution from being destroyed by a parcel of
hungry and stupid cormorants' (Bagot 1875a). Concerned about
trespassers, he published the following in the Armidale
Express:

To Carriers and Others! Look here! You will avoid
trouble and bother by keeping [to] the main road
through Ben Lomond Run, and remember! any amount
of Poison laid through the Paddocks.

(Bagot 1871, cited by Walker 1963: 5--6)

On another occasion, angered by the editors of the Armidale
Express, he wrote:

SURELY you must take me for a born fool, when you
indite such nonsensical rubbish as is contained in your
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answer to correspondance [sic] about my letter. You
immagine [sic], because you own a paper miscalled
"news", no one knows anything but yourselves ...

(Bagot 1875b)

Not surprisingly, newspaper editors sometimes refused to
publish the contributions of such a writer who, one of them
complained, was 'Careless and indifferent as to whom he
offends', describing him as 'our free thinking, bucolic and
irascible correspondent' (Armidale Chronicle 1875, cited by
Walker 1963: 6). Walker also noted, however, Bagot's
generosity to the Armidale hospital, and the fact that he
(unsuccessfully) championed the right of an Aborigine to be
enrolled as a voter (Walker 1963: 7; Sydney Morning Herald
1865).

It is entirely in character that eventually such a man should
have overreached himself, as his imaginative enthusiasm and
apparently boundless energy submerged common sense and
caution. In the tragedy that then unfolded, the watermill was to
play a crucial role, so it is worth letting a contemporary
observer put its construction into context.

... Four miles on over a pretty undulating country
which has the special advantage of being well watered,
we reached the boundary fence of the Ben Lomond
run, and passed through one of Mr. C. J. [sic] Bagot's
self-acting balance gates, which may be classed among
the peculiarities of this part of the colony. The plan of
these, although very simple, cannot be clearly
understood without the aid of a model; I therefore feel
pleased to state that there is a probability of one being
exhibited at the next metropolitan show. Mr. Bagot has
found them very useful, and I understand they are not
expensive, nor are they difficult to construct. The Ben
Lomond paddocks appeared to great advantage as we
drove through them, and about 4 p.m. we were at the
stables, which are close to the homestead. Here we
received a pressing invitation to rest for the night, and
as this was accepted I am in a position to furnish a few
de~ails of the improvements which Mr. Bagot kindly
pomted out to me during the afternoon.

Ben Lomond is said to be the loftiest part of New
England, and is about 5000 feet above the sea level.
The run, which includes, at a rough guess, over
5000 acres, was taken up some thirty years back by the
late Mr. Frederick Perry, and has been held by Mr. C. T.
Bagot for the last sixteen years. When Mr. Bagot
entered into possession the improvements consisted of
a resi.dence, a stockyard, and a small paddock. I simply
mentIOn these to show the progress which has been
made since then. There are now on the run 800 acres of
cleared land; this clearing has cost at the rate of £2 5s.
per acre. Mr. Bagot's contracts make it imperative on
the labourers engaged that they shall leave the cleared
ground fit for the plough. Al1 stumps have to be
removed, and the timber taken off in the operation is
utilized by the clearers for fencing, same being
included in their agreements. The 800 acres mentioned
are thus by the one outlay enclosed by substantial log
fence. In addition to this, the run has about 50 miles of
fencing. About 7000 head of cattle are depastured.
Mr. Bagot has found, by experience with many breeds,
that Devons and Herefords are best suited to the
country and its climate. Durhams have been tried, but it
was found that they were not so profitable; and as the
two breeds mentioned have always proved acceptable
as stores to those who purchase for fattening,
Mr. Bagot now confines himself strictly to them. It may
be mentioned that other breeders on runs adjoining are
now fol1owing the same course. The first Devons and
Herefords placed on Ben Lomond came from Tocal.
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Subsequently Mr. Bagot imported bulls and cows of
these breeds, and now breeds his own stud stock. About
five years ago Mr. Bagot determined to initiate the
system of dairy-farming which he is now engaged in
carrying out. The richness of the natural grasses in the
summer season, the advantages which the climate
afforded, and the prospects of a ready sale for dairy
produce led to this action. Mr. Bagot was one of the
first to comprehend and appreciate the advantages of
the American factory system of dairy farming, and his
object at the present time is to carry out in Australia
farms on the same principle. To aid this work the
clearing before referred to has been carried out, and of
the cleared land 200 acres are now under crops. Oats
are principally sown, and with them artificial grasses
are put in. Of these, cocksfoot, timothy, rye, cowgrass,
and prairie have been found suitable to the soil and
climate. The work of preparing the land, through the
scarcity of labour and other causes, has been but slowly
performed, and therefore I may term Mr. Bagot's
dairying, so far as it has progressed, to be merely
experimental. There have been many drawbacks and
many difficulties to overcome, but the good work is
now fairly on the right way. Defects have been
ascertained. First of them I may mention that the
Hereford and Devon breeds have proved not cattle
suited to the dairy. This Mr. Bagot knew some years
back, but as my readers are aware he had no
opportunity to introduce others, as during the past four
years there has been no chance afforded of importing
stock. Mr. Bagot is of opinion that the Ayrshire is the
breed which will serve his purpose, and when the
prohibition is removed he will import some of these
useful animals. Although I mention that the Ben
Lomond dairying has been crude, I do not forget the
fact that some excellent cheese has been manufactured
on the farm; but even in this there has been trouble
thro~gh the absence of skilled labour. The present dair;
appliances are of the latest fashion; they include coil
heater and vat, gang curd-knives, factory cans of the
Miller's most approved American pattern, a gang
cheese-press with screw and lever combined, and
several other American novelties. About 130 cows are
milked once each day. These rear their calves, and
cheese of fair quality is manufactured daily.

On Ben Lomond, as on many other New England
runs, there is water in abundance, and very great
facilities for its utilization as a motive power, if such
should be needed. Mr. Bagot has determined to tum
this gift to a good account, and he has brought water
from Ben Lomond Lake, which is a fine sheet of water
seven miles in circumference, situated about one mile
in a southerly direction from the homestead, to work
the machinery of a saw and flour mill which he is now
engaged in building close to his residence. The water is
conveyed by a race which winds around the ridges in
Its course for about IX miles. The lake has been aided
by a dam which has been placed across the head of the
Mann River, which flows from it, and thus an increased
and permanent supply has been secured. The mill now
in course of erection will be three-storied in size, 35 by
20 feet. The first of these will be of rubble-stone the
remaining two of wood. The water-wheel, whi;h is
now in its place, fixed firmly on two blocks of solid
granite :Vhich weigh about two tons each, I may safely
affirm IS the finest and largest of its class in the
Northern districts. It is 30 feet in diameter, 4 feet
breast, has 93 buckets (in depth 10 inches), and
attached external cogged segments around its periphery
to work two pinions intended to drive the various



machines. The water will be brought in a flume
160 feet from the race, and after performing its work it
will be used to irrigate the cultivation paddocks which
are situated on the flat many feet below the level of the
tailrace. Mr. G. H. Goddard engineer, of Uralla, has
designed and constructed the wheel; Mr. M'Innes, of
Reedy Creek, is the contractor for the masonry; and the
work so far has progressed most satisfactorily. Among
the farm implements I noticed a Nishwitz patent
pulverizing harrow, which Mr. Bagot has recently
imported from America. This useful implement was
described some weeks back in the columns of the Mail,
since then it has been tried on Ben Lomond, and found
to answer its purpose admirably. It is specially adapted
for the preparation of seed-beds on a lea sod. Possibly
one of these excellent harrows will be tried and
exhibited by Messrs. Lassetter and Co. at the next
metropolitan show ...

(Sydney Mail 1877)

This account was dated 18 January 1877 from Glen Innes,
and from internal evidence it would appear that the writer had
seen the mill under construction only the day before or perhaps
several days before. It is by far our most important
documentary source for the details of Bagol's Mill, particularly
as no drawings, paintings, or photographs, of what was to be a
short-lived structure, are known to have survived. From the
account, which on stylistic grounds seems to have been by a
different hand to that in the Sydney Morning Herald in 1874, it
appears that cattle-raising and particularly dairying were the
real areas of Bagol's expertise. Nevertheless, his 1874 plans to
build a water-powered flourmill had grown into a more
ambitious venture, involving a flourmill, a sawmill, and an
irrigation project. Water-power was certainly used for driving
both flourmills and sawmills in Britain but it seems to have
been relatively rare for them to be found together; in contrast
such a combination appears to have been common as early as
the seventeenth century in the American New England
(Rosenberg 1975: 42) and also occurred in nineteenth-century
South Africa (Walton 1974: 111). There is no doubt, therefore,
that the milling of grain and the sawing of timber could have
been successfully carried out with the same power source, and
it may have been Bagot's supposed American experience that
prompted him to make the attempt. It also seems likely,
however, that this was merely part of a general tendency by
Bagot to raise his sights too high. That such was indeed the case
is suggested by an item in the Glen Innes Examiner of
28 March 1877, which also placed on record the first operation
of the waterwheel as occurring on 26 March of that year.

WOOLLEN FACTORY AT BEN LOMOND. - We
understand the large water-power wheel at Ben
Lomond, on which Mr. Pickering has been at work
constructing for some time past, was started last
Monday, and is doing its work (sawing) with
marvellous effect. We believe it is the proprietor's
intention in the first instance to employ the power in
driving a flour mill, but ultimately to establish a
woollen factory for the manufacture of blankets, course
tweeds, etc., as for this purpose the position is
admirably adapted, from the natural possession of
many advantages-an unlimited supply of beautiful,
soft water, not being the least. The enterprise expended
in this undertaking ought to redound to the credit of the
entire district.

(Glen Innes Examiner 1877a)

Here was a cattleman prepared to venture into flourmilling,
sawmilling, irrigation, and even textile milling; surely disaster
could not be far away?

When it came, it was at first in a form that could have
happened to anyone. On 15 August 1877 the Glen Innes
Examiner carried the following report.

FATAL ACCIDENT. - On Thursday last Mr. A. W. G.
Rusden, Coroner, held an inquest at Ben Lomond on
the body of James M'Cann, who was accidentally
killed on the 7th instant. It appeared from the evidence
taken that the deceased had been employed in working
a water-wheel, and had by some means got his head
jammed between the works and the other portion of the
wheel, which caused death. Mr. C. T. Bagot found him
standing on a ladder in the position indicated, quite
dead. A verdict of accidental death was recorded.

(Glen Innes Examiner 1877b)

The details of this tragic incident are confirmed by the Register
of Deaths at Glen Innes, in which the cause of death of James
McCann, a labourer thirty-eight years old, is given as
'accidentally crushed in waterwheel'. This is recorded as
taking place at Ben Lomond on 7 August 1877, at which place
the deceased was buried on 9 August (Register of Deaths
1877). Some explanation of the accident was given many years
later in the reminiscences of 'Web' (1934; 1939), of which
extracts are reproduced below. It was the sort of dreadful event
that people would hardly forget; indeed in July 1982 the writer
met a great nephew of the victim, Edward Thomas McCann of
Armidale, who could still repeat the story accurately, drawing
merely on his family traditions. An unmarked grave, originally
surrounded by a sawn picket fence but now merely by a simple
wooden barrier, lies to the north-east of Ben Lomond
homestead near the base of the 'slope down to the alluvial flat.
Its occupant is unknown but is quite likely James McCann.

For Bagot, however, worse was to come. It seems that as
early as 1873 he had mortgaged at least part of his property to
the Bank of New South Wales (according to the Register of
Securities at the Armidale Branch), and as time went on his
financial position steadily deteriorated. Thus on 12 January
1877, at the very time when the mill was being constructed, the
Board Minutes of the bank noted against C. T. Bagot's name:
'Overdraft £17,649. Advance must not be allowed to increase,
unless for necessary wages expenses. Must be reduced to at
most £15,000 by April'. Yet on 17 April the same Board
Minutes included the following.

With reference to Mr. C. T. Bagol's application for
further advances at the Armidale Branch, it was agreed
to allow him up to but not exceeding £20,000 in all,
interest included, but only upon condition that he gives
security over all he possesses including the land and
[illegible, looks like 'collateral offered'] and
undertakes to repay the whole advance within Six
months.

It would appear that the bank had decided to let Bagot get so
deeply into debt that his property would be bound to fall into
its hands. Bagot seems to have made one last desperate bid to
avoid this happening. In June 1877 his brother John proposed
to mortgage his own property for £ 12,000 to the Bank of New
South Wales, so that he could buy half of the Ben Lomond
property and thus reduce Christopher Bagol's debt to the same
bank! As late as February 1879 negotiations along these
general lines were still going on but nothing came of them. On
13 September 1878 the Board Minutes noted 'Bagot's advance
must be reduced, or security realized', on 20 December 1878
'Possession to be taken of Bagot's stations with a view to
immediate sale', and on II February 1879 ' .. .If no satisfactory
proposition made, the property must be offered for sale'.
(Bank of New South Wales 1877-1902)

Unfortunately for everyone, however, a rural recession
made sale impossible and on 14 March 1879 Christopher Bagot
was declared insolvent. On 10 April he wrote to the Chief
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Fig. 2: Letter from Christopher Thomas Sagot to the Chief Commissioner
ofInsolvent Estates for New South Wales. petitioning for an allowance to
support himself; his wife, and eight children. 10 April 1879.

Commissioner of Insolvent Estates for New South Wales,
petitioning for an allowance out of his estate to support himself,
his wife, and his eight children, until the estate was wound up
(Fig. 2). The official response, of which he was informed on
23 April, was that there were 'not any assets available to meet
the application' and on the 'Ratification of Directions', dated
5 June, 'no cause being shewn to the contrary', it was merely
ordered that he 'be allowed his wearing apparel' (Archives
Office of New South Wales 1879). By then the Board of the
Bank of New South Wales had already on 20 May instructed
'that Bagot be requested to vacate the Station residence and
property' (Bank of New South Wales 1877-1902). His ruin was
complete, he had lost everything.

According to Walker (1963: 5):

In June 1880 the bank as mortgagee was still holding
his [Bagot's] station, the security then being valued at
£26,960, and it seems that on its sale he was able to pay
his creditors in full.

In fact the Bank of New South Wales Board Minutes for
30 September 1880 recorded the debt as £23,766 (Bank of
New South Wales 1877-1902) and it is apparent from the
official response to Bagot's petition for an allowance (a letter
from Samuel Lyons, the Official Assignee, to the Chief
Commissioner of Insolvent Estates, dated 22 April 1879) that
the debt to the bank at that time exceeded the securities by
£4381-4-9d. There were also other creditors, tradespeople in
Glen Innes, Armidale, and Sydney. Even Bagot's attorney and
solicitor, A. W. Simpson of Armidale, was owed £18-1Q-Od.
Amongst the insolvency documents there is a particularly sad
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letter from one William Newry, who had worked for Bagot as a
cheesemaker, but could only be paid £1-9-9d out of
outstanding wages of £17-O-Od (Archives Office of New
South Wales 1879). Clearly Bagot's crash had been total and
the bank could not have been very happy either, as it took till
March 1902 to sell the property after several attempts to do so
(Bank of New South Wales 1877-1902). Thus in spite of
Walker's statement, Bagot had been dead for over eight years
before the bank was able to sell Ben Lomond and this writer
has been unable to find any evidence that his bankruptcy was
ever fully discharged.

After the disaster of 1879 Bagot moved to the Ballina area,
where he and his brother John (who had probably come to his
rescue) ran a presumably steam-powered sawmill that the
family continued to operate until the mid 1940s. According to
Walker (1963: 8) as late as 1891-1892 he was still bombarding
the local press (in this case the Glen Innes Examiner) with
proposals and gratuitous advice but on 27 January 1894, at
Broadwater, he died suddenly, aged sixty-eight. The Death
Certificate (Principal Registrar NSW 1979) recorded his death
as due to 'sanguineous apoplexy', what we would now call a
stroke. His wife and several children are buried in a cemetery
at Ballina but Jillian Oppenheimer's researches in the early
1980s could not locate his grave. It was said that he was buried
in an unmarked grave in the grounds of his house,
'Beechwood', at Broadwater, and this is presumably what the
Death Certificate means by stating that burial was at the
'Beechwood Cemetery' (significantly, the Certificate also
records that no minister of religion was present at the burial).
However, the house has since disappeared and it is impossible
to find the grave (Oppenheimer 1980-1981). Nevertheless, in
that locality the family name has survived at Bagotville, just as
the parish in which Ben Lomond lies is called the Parish of
Bagot, although no descendants of Christopher Bagot have
been located in either area.

The Christopher Bagot story is the sort of thing that
becomes a part of local folk memory. In the 1930s, long after
his death, there appeared two accounts in the Glen Innes
Examiner, by an anonymous writer, which fill in some of the
details missing in the contemporary sources ('Web' 1934;
1939). Heavy with nostalgia and repetition, they seem
nevertheless to have been written by a person who was actually
at Ben Lomond during at least some of the events of 1877 and
thereabouts. Although the writer must have been seventy years
of age or more, and was remembering events of over half a
century before, it is worth reproducing some of the relevant
parts. First, the 1934 account.

.. , The stock were still branded with the famous
B (reversed) B brand. When the Bagots bought Ben
Lomond it was a very crude place. Stringy bark and
slabs were the composition of the buildings. However,
Mr. C. T. Bagot believed in having everything up to
date, and he put pit-sawyers on and cut timber for the
buildings, and made bricks for the fireplaces. Ben
Lomond was the first station in those parts to use
galvanised iron roofs. Mr. Bagot also terraced and
levelled, and planted a large garden, also a park of
ornamental trees in truly English fashion.

IMPORTED STOCK

He imported prize cattle from the old country at
great cost, stock that had won the highest prizes at the
Royal Exhibitions. The Devon bulls included King
William, and the cows included Princess Royal and
other prize-winners. The Herefords included Royal
Oak and many other noted winners. Mr. Bagot
preferred the Devons ond [sic] concentrated largely on
this breed. Their descendants can still be seen among
some of the splendid herds in New England to-day.



HOSPITALITY
In the early days everybody used to stop at the

station, and a ration for the poor swaggie was always
available. Everybody of note was personally
entertained, notably the Governor, Lord Belmore and
suite; the judges on circuit and leading barristers.
Amongst the visitors were Judge Mamot, and the
Crown Prosecutor, Mr. Docker. Of course, all the
station owners stopped on their way through, and their
buggies were washed and their horses stabled and
groomed. There were seldom less than twenty sitting
down to the table at Ben Lomond Station in the
evenings in those days ...

IMPROVEMENTS
A great part of the station was fenced and Ben

Lomond must be given credit for the first wire fence.
Mr. Bagot cleared, stumped and put under cultivation a
large area, and improved the breed of the cattle and
horses. He took the blue ribbon for best blood horses.
He also put in a modem cheese making plant, and there
is practically no better in use to-day. The writer has
seen a wagon load of cheese drawn by a team of
bullocks, leave the station. The cheese was of a high
standard and won first prize when exhibited. He was
the first to introduce mowing, reaping, horse rake, and
other modem cultivating machines to New England. In
fact, his optimism combined with a greedy bank, ended
in his ruin. The bank did well out of the place.

This large station was composed of several smaller
stations in the early days, viz. Llangothlin, Ryander,
Bald Blair and Falconer, and extended from Glencoe to
Guyra. The station was like a small township in those
days, with the cottages of the employees and the hay
sheds, cheese factory, a modem covered-in milking
shed, the saw-mill, blacksmith's and carpenter shops, a
large row of stables, etc.

It took a large staff to run the station in those days.
All the old buildings have disappeared with the
exception of the residence, which stands as a
monument to good workmanship of the past. Most of
the garden has also disappeared.

THE WATER MILL

Some time ago a story appeared in the "Sydney
Sun" headed "The Forsaken Mill" [archival searches
have failed to locate this]. This story was founded on
this old mill, but it was full of inaccuracies. Mr. Bagot
erected the huge over-shot water wheel. It was over
40 feet in diameter. The buckets were made of cedar,
cut and hauled from the cedar scrub, now known as
Dorrigo. The iron work was supplied by a Mr. Soddard
[sic]. The arms of the wheel were of hardwood. The
water was conveyed by a race from the large lagoon,
and thence by a flume to the wheel. The creek outlet
was dammed by a gang of Chinamen, and this rose the
water several feet in the lake giving a plentiful supply
to the wheel. The race burst on one occasion, and
spread out over the flats; hundreds of eels were washed
out and were stranded on the flats.

An energetic man filled a cart with them and sold
them in Glen Innes for which he netted over £\ 0 - a
good lift in those days.

The wheel drove a saw-mill for two or three years
quite successfully, and cut a large quantity of timber for
the estate and surrounding district. The head sawyer's
name was Finburgh, a Finn, and a good millman.
Mr. Bagot also started to build a flour mill, the walls of

which were partly completed. The ruins of the mill can
be seen to this day; also the substantial cavity that the
wheel turned in. One day the mill was stopped for
repairs, the sluice gate leaking a little. At the time a
carpenter, named James McCann, was doing the
repairs, and put his head over the parapet which the
wheel worked in, evidently looking for something he
had dropped, when one of the buckets, partly filled,
turned the wheel. One of the great arms broke his neck.
The writer can remember this incident quite well, and
was present when it took all hands to lever that big
wheel back sufficiently to get Mr. McCann out. When
they laid him on the saw-bench the poor fellow was
dead. It cast quite a gloom over the place for a
considerable time.

The "Forsaken Mill" was not caused by a smiling
fool, putting his head into the wheel, but by a greedy
bank when a depression came and stock fell in value ...

('Web' 1934)

The 1939 account repeated much of the information given in
1934 but the following extracts confirm and augment the
previous version.

... Mr. C. T. Bagot was a horticulturist amongt [sic]
other things, and was trained at an agricultural college
in the South of England ...

He was a very optimistic man and could see only a
bright future in all his undertakings. He erected a large
overshot water wheel over 40 feet in diameter. He had a
big lagoon dammed up at the creek outlet and raised
the water by several feet. He had a race cut round the
hills at the other end of the lake, conveying the water
close to the homestead. It was then run into a large
flume from the top of the hillside, discharging over the
wheel, alongside of which was erected a sawmill, and
later on a flour mill was to be erected on the other side
of the wheel, which was never finalised ...

Unfortunately for Mr. C. T. Bagot in the early
eighties, a depression came along and cattle fell to a
very low price. Mr. Bagot in his optimism had
borrowed a lot of money from a certain bank and this
bank saw that it was a promising time to foreclose on
such a good property. They eventually cut the property
up into farms and did very well out of it. Mr. C. T.
Bagot was a broken man. They sold his equity of
redemption and treated him very harshly.

The Parish of Bagot is named after him, also
Bagotville, on the Richmond River ...

Here is a list of some of the families and single men
who used to be on Ben Lomond Station: Drews (two
families), Carneys, Cramptons, Hartigans, Simpsons,
Saunders, Walsh, Bruces, Lees, Gormans, Single men:
Robert Studdard, Murphy, Neury, O'Rourke, McInnes,
Finburg and many others the writer cannot recall to
mind. Where have they all gone? Mr. C. T. Bagot has
long gone to the bourne from which none return. He
was easily 100 years before his time ...

Head stockmen with a family got £\ a week and a
double ration in those early days. Single men got 15/- a
week and a single ration. All swagmen got a traveller's
ration, enough to take them to the next station.
Everybody was entertained according to their class.
Governors, judges, squatters and other 'big guns' were
entertained and dined with Mr. C. T. Bagot in his own
dining room. Others were provided for in the kitchen or
a separate room and table.
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During the rush for the tin mines at Vegetable
Creek (now Emmaville) there were never less than
20 sat down for tea in the evening. When the bank took
over the station all this sort of thing was cut out.

In the earliest days when gold was discovered fats
went as high as £10 per head. When the bank
foreclosed on Ben Lomond, stock had fallen to about
£2 per head.

('Web'1939)

Nowhere in the documentary sources, either contemporary
or subsequent, has any reference been found to the fate of the
watermill. From the information that we have, it is apparent
that the sawmill did operate during 1877 and 1878 but the
flourmill was never completed, the fate of the irrigation
scheme is unknown, the woollen factory remained a figment of
Bagot's imagination, and the watermill is never mentioned
again as a going concern after Bagot's bankruptcy of early
1879. Even in its short life it had killed a man and burst its race
on one occasion, and one can imagine the hard-headed attitude
of the Board of the Bank of New South Wales when it took
over the Ben Lomond property, a security that did not equal
the former proprietor's debt. The Board Minutes recorded on
30 May 1879 that:

It was ordered that Mr Green [a bank inspector]
proceed at once to Mr C. T. Bagot's Stations and these
[sic] adopt all measures that may be necessary for the
protection of the Bank's interests.

(Bank of New South Wales 1877-1902)

Mr Green's report was read to the Board on 19 August 1879. If
it survives, it has not been located but it is clear what was
going on: the Bank was determined to plug any financial leaks
at Ben Lomond and to recover every penny that it could lay its
hands on. It seems very likely that amongst the measures taken
was the immediate closure of the mill, the dismissal or
reassignment of its workforce and the removal and sale of all
machinery, timber, and ironwork, which would no doubt have
included the wheel. Given its large size, the latter was probably
broken up rather than transported to a new location as
sometimes happened with waterwheels. With Bagot out of the
way, the Bank appointed a succession of managers to Ben
Lomond, who presumably had no choice but to do what they
were told.

The total 'life' of the watermill is, therefore, unlikely to
have been more than three years at the most and this brief
existence goes some way to explaining why no photographs,
paintings or drawings appear to have survived of what must
have been a remarkable structure. Indeed, so brief was its life,
that the construction of the flourmill was never completed. The
proprietor of the present (much smaller) Ben Lomond Station,
Mr Dick Streeter, inherited it from his late father, who
purchased it soon after World War 1. Mr Streeter can remember
the ruin of the mill, looking just as it does now, in the late
1930s and early 1940s, except that it was covered with
blackberries, and can remember his father stopping
neighbouring proprietors from using it as a convenient source
of stone. The first account by 'Web' (1934) referred to the
'ruins of the mill' and a plan of Portion 165 (on which the site
is located), that was surveyed on 28 October 1925, gave no
indication of its existence, although it marked buildings some
of which were quite minor, and showed the gravel road that
now runs across the southeastern edge of the site and is said to
date from just after World War I (NSW 1925). Furthermore, in
1980 Mr Streeter met Vic Eckersley, a dairy farmer from the
Ulmarra area near Grafton, who said that he had been at Ben
Lomond around 1918 and that the ruin looked the same then as
now. It would seem, therefore, that we are here dealing with a
case of deliberate demolition, which most likely took place in
late 1879 to early 1880, rather than one of gradual decay.
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Christopher Bagot is inevitably the most important person
in the story of the watermill but there was also one other who
played a significant role. This was Henry Sheldon Goddard,
the man who according to the Sydney Mail (1877), which
called him 'G. H. Goddard', 'designed and constructed the
wheel', and according to 'Web' (1934), who called him
'Mr. Soddard', 'supplied' the 'iron work'. The Glen Innes
Examiner (1877a) mentioned a Mr Pickering as 'constructing'
the wheel but it is likely that he was a carpenter who built the
wooden parts of it, whereas Goddard attended to the whole
engineering side of things. We know from the Sydney Morning
Herald (1874) that Bagot was a keen reader of the American
Agriculturist, a journal which he had done so much to promote
in New South Wales that its proprietors had presented him with
a number of American agricultural implements. Perusal of
issues of this publication for the 1870s reveals that it contained
a wealth of information and practical advice, with something
of a do-it-yourself flavour. It also contained many
advertisements for a variety of equipment. It is quite likely that
at least some of Bagot's innovative ideas came from this
source; indeed, in the January issue for 1873 there was an
illustrated article on waterwheels, which claimed that
waterpower was 'constant, regular, inexpensive, and needs no
costly attention' and that 'The means whereby the power is
utilized are so simple that no skilled labor is necessary to
provide them' (American Agriculturist 1873: 17). Bagot,
however, apparently had the sense to employ an expert
to design and construct the mill, for in an advertisement
in the Tamworth Observer of 27 January 1877 Goddard
described himself as a 'MILLWRIGHT, ENGINEER,
BOILER-MAKER, BLACKSMITH, AND GENERAL
AGRICULTURAL IMPLEMENT MAKER' (Tamworth
Observer 1877).

Henry Sheldon Goddard, like Bagot, was an
entrepreneurial innovator but he seems to have been
somewhat more successful. Born at Stratton, in Cornwall in
the United Kingdom, on 24 October 1841 (Registrar General
1990a), Goddard was already described as 'Mill Wright' at the
time of his marriage on 11 February 1863, also at Stratton,
Cornwall (Registrar General 1990b), when he was merely
twenty-one years of age, and presumably had only just
finished his apprenticeship and training in. that craft. He and
his family arrived in South Australia on 6 December 1865 on
the Maori from Plymouth in the United Kingdom (South
Australian Shipping Arrivals). Having worked as a millwright
in Adelaide, and for Mort and Company's Engineering Works
in Sydney, he went to Tamworth in connection with the
construction of Lewis's flourmill and by the early 1870s was
in Uralla superintending the erection of machinery in
McCrossin's flourmill. In 1872, with a partner, he established
at Uralla the New England Foundry, which he ran till his
death on 10 February 1900 at the age offifty-eight (Principal
RegistrarNSW 1990). There is every indication that Goddard
was a hard-working, experienced and skilled craftsman who
knew his business (Uralla and Walcha Times 1900). At the
Uralla foundry he did a variety of engineering work as well as
casting both brass and iron. In the latter material he made all
manner of things, producing castings up to a ton in weight,
from verandah posts to grave-markers, from ploughshares to
steam engines; his iron furnace first operating in October
1875 (Armidale Express 1875). He was obviously highly
versatile, working in copper alloys as well as iron. In
December 1876, for instance, he cast a 7-hundredweight bell
for the Catholic Church in Glen Innes (Uralla and Walcha
Times 1876), which was installed the following month
(Armidale Express 1877), and this at the very time when he
must have still been involved in construction work at Bagot's
Mill. The Glen Innes bell survives, however, whereas the mill
does not. Indeed, an advertisement for the Uralla foundry in
1875 (Armidale Express 1875), stating that the 'Highest Price



given for old Cast Iron and Brass, in any quantity, delivered at
Foundry', indicates that the Bank of New South Wales could
well have sold him back his own castings when they
demolished the mill.

Like Bagot, Goddard had his financial problems, in his
case facing insolvency in the depression of the mid 1890s
(Uralia and Walcha Times 1895), but he seems to have
weathered through and after his death the foundry was
purchased by H. C. Crapp (Armidale Express 1900) and as the
Phoenix Foundry operated until the mid twentieth century.
Indeed, it still exists, having changed hands several times, and
functions now as a working tourist attraction. Stored away in it
are some hundreds of wooden patterns, dating from the late
nineteenth and early twentieth century, that were used in
forming the moulds for cast-iron objects. Perhaps amongst
them are some of the patterns used in producing the castings
for the Bagot's Mill waterwheel and other machinery but the
items have never been catalogued and would need a separate
research project to investigate them.

Given the timing of the construction and initial operation
of Bagot's Mill, at a time when Christopher Bagot was forced
to make a final desperate request for even more credit at the
Bank of New South Wales, it seems reasonable to conclude
that the mill proved to be the straw that broke the camel's back.
The costs of such an enterprise must have been considerable,
involving as they did extensive earthworks, large scale
engineering, and a substantial building, and yet Bagot
undertook this venture when he was already deeply in debt. To
the east of Ben Lomond is a place called Wards Mistake,
apparently after an unfortunate early squatter who, when he
attempted to licence his run with the New South Wales
government, found that another squatter had got in first and
registered it in his name (Atchison 1976: 22). Perhaps it would
be appropriate, therefore, to think of the mill as Bagot's
Mistake, to commemorate his misfortune just as Ward's was
remembered. However, one is left wondering whether it really
was a mistake; in financial terms probably but if the timing and
Bagot's finances had been better would it have succeeded?
Interestingly, Bagot made no mention of it in his affidavit of
3 March 1879 stating the cause of his insolvency. In that
document he stated as follows:

I attribute my insolvency to the following facts
That owing to the severity of the last two seasons
stock has decreased very much in value hardly
bringing what it cost some time back; and loss of
stock from want of rain and grass.

2 One Thomas Rodgers obtained a verdict against me
in the Northern District Court Holden at Glen Innes
for the sum of sixty-six pounds nineteen shillings
and costs of court, which are not yet taxed

3 The Bank of New South Wales have taken
possession of what stock I had remaining and if
sold they will not realize the Banks claim owing to
there being no demand for stock

(Archives Office of New South Wales 1879)

~agot, therefore, did not think of the mill as his undoing, even
~f ~o us reviewing the evidence over a century later it seems as
If It must have been. Presumably he thought of it as one means
of rescuing himself from financial disaster, and so it is worth

whether from the technical point of view the mill could
succeeded, given more favourable economic

C!rc:urrlstance:s. This question can only be addressed fully if
examines the physical evidence as well as the

and oral evidence, and it is to that physical
we must now tum.

INVESTIGATING THE PHYSICAL
EVIDENCE: SURVEY AND EXCAVATION

The archaeological investigation of Bagot's Mill followed on
from that of Winterbourne homestead, also in New England
(Connah, Rowland & Oppenheimer 1978). In the case of
Winterbourne, the research had principally centred around the
question of cultural adaptation to the Australian environment,
It was the writer's search for another site that might throw
further light on this subject that originally drew his attention to
Bagot's Mill. In the late 1970s and early 1980s the New
England Tablelands were gripped by an extended drought, and
it seemed incredible that anyone in the past could have thought
that a watermill was a viable proposition in an area hardly
noteworthy for heavy rainfall and clearly subject to periodic
drought. As I wrote in 1983 (Connah 1983: 19):

Could it be that this was just a supreme example of
cultural learning: an imported technology that proved
of little use due to the alternating floods and droughts
of much of the Australian environment?

Pearson (1995; in press) has shown, however, that the
nineteenth-century transfer of watermill technology from
Britain to Australia did involve successful adaptation, even if it
frequently ran into problems. In the wetter regions of the
continent, notably in parts of Tasmania and Victoria,
waterpower was certainly viable but in drier areas, such as the
New England Tablelands, its use was of more marginal value.
Nevertheless, documentary sources indicate that a number of
watermills formerly existed in the New England area. Thus
William Gardner, who left some of the earliest descriptions of
colonial settlement in the area (Dunlop 1966), drew a picture of
a watermill on the Sara River at Mount Mitchell in the 1840s or
1850s (Walker 1966: facing 23), and other watermills existed at
Dundee, the Bluff Rock (near Tenterfield), the Beardy Waters,
and elsewhere (Connah 1980). Little physical evidence is left at
any of these places, however, so that the remains of Bagot's
Mill provide a unique opportunity to examine the viability of
nineteenth-century watermill technology in this part of northern
New South Wales. In the 1890s Hillgrove was to generate its
first electricity from waterpower (Gojak 1988) and hydro
electricity is still produced in New England at the present time,
but in the first instance there were considerable problems
although a Pelton Wheel was used and nowadays water turbines
are employed. The key question is, given the available
waterwheel technology of the 1870s, could Bagot's Mill have
succeeded, situated and designed in the manner that it was? In
short, the archaeological investigation that is discussed here
originally set out to test the hypothesis that Bagot had indeed
made a mistake.

Siting of mill

Water supply

The water that drove Bagot's waterwheel came from
Llangothlin Lake to the south-east of the mill (Fig. 3). The two
main contemporary accounts, of relevance to the construction
of the mill, wrote of 'an everlasting water supply' (Sydney
Morning Herald 1874) and 'water in abundance' (Sydney Mail
1877) but it seems that in both cases the writers (no doubt
influenced by Bagot's opinion) were unduly optimistic.
Llangothlin Lake, as it is called on the survey maps, or
Llangothlin Lagoon as it is more commonly known in New
England, is of approximately 11 km in circumference (NSW
1975a; 1975b) but it is generally shallow and much of it is
marshy. It also fluctuates greatly in level, from years when it is
full, as in the 1950s, to years when it is virtually dried up as in
the 1940s (when Dick Streeter says it was dry for seven years)
and in 1980-1981 when stock were able to walk from one side
of it to the other. The nearest places with official rainfall
records are Guyra, where the records start in 1886, and Glen
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Fig. 3: Eagot's Mill: reliefand water supply.
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Innes (slightly further away), where they commence in 1881.
The records for Glen Innes between 1881 and 1901 show a
variation in the annual rainfall from a high of 1378 mm in 1890
to a Jaw of 522 mm in 1898, a variability of over 100 per cent
within nine years (Bureau of Meteorology 1989: 3867). No
records exist for the late I870s, when Bagol's Mill had its brief
existence, except for the relatively far away Armidale, but the
information that we do have about rainfall in the general area
during the late nineteenth century and the reports of periodic
low lake levels during the present century, suggest that
Llangothlin Lake was by no means the dependable source of
water that a watermill would need for consistent and reliable
operation. The point that must be emphasized here is that for
the successful operation of a watermill it was the reliability of
the rainfall rather than its amount that really mattered. Even at
Tamborine in south-east Queensland, which with an average
annual rainfall of 1570 mm is much wetter than the Ben
Lomond area, a waterwheel built in 1887-1888 was abandoned
about 1901 partly because of unreliable rainfall (King 1994).

Bagot and Goddard clearly appreciated some of the
potential water-supply problems, because they built an earth
and stone dam across the outlet of Lake Llangothlin into the
Mann River, thus raising the level of the lake (Fig. 4). By
1980 the remains of this dam had been deliberately breached
towards its southern end during the wet years of the 1950s and
breached to the north by a washout at an earlier date
(Davidson 1980). Its original length was difficult to estimate
because the southern end was so vague but it appeared to be
about 100 m long and there was a rough stone abutment at its
northern end. The maximum surviving height of the dam,
above the ground surface on the lake side, was about 1.75 m.
It was said that the lake had topped and overrun it in the
1950s, but there was no water anywhere near it in 1980
(Fig. 5). Although the existence of this dam must have
improved the water supply situation for the mill, it could not
have solved the problem of that supply's basic unreliability.
Certainly the writer in the Sydney Mail (1877) was wrong to
claim that it would ensure a 'permanent supply'.

Fig. 4: The remains ofBagot's dam across the outlet ofLake Llangothlin, February 1980. View from northern breach.

Fig. 5: Lake Llangothlin
from Bagot's dam,
February 1980. At
that time the lake was
at a very low level
and is barely visible
in the background,
covered with weed.
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Mill race
Given that one has an adequate supply of water, it still has to be
got to the mill to drive the waterwheel and the latter has to be
situated sufficiently below the level of the water-source to
provide an adequate fall. In the case of Bagot's Mill an unlined
earthcut race carried the water for 2.5 km on a sinuous route
along the slopes of a hill and at right angles to the natural
drainage pattern. Erosion and silting of the race, as well as its
use in one place to dispose of garbage (at the lake end) and its
destruction in other places, makes it very difficult to calculate
the overall fall in the race, which is now little more than a slight
depression in most places, but a dumpy level survey in 1989 by
Kathy Panitz and others produced a figure of 1.946 m that
seems quite reasonable. Given the length of the race, such a fall

would have been just sufficient to maintain a continuous flow
of water without it causing erosion to the base and sides of the
channel. In such a long unlined race, however, there must have
been a substantial loss of water, due to both seepage into the
ground and, particularly in hot weather, evaporation into the air.
At a point 80 m north-east of the place where the race would
have fed water to the now-vanished flume, measured along the
centre of the curving race, an archaeological section I m wide
(Cutting XXI) was excavated through it in 1982 (Fig. 6). The
section drawing of this cutting (Fig. 7) shows how small the
mill race was, although considerable allowance has to be made
for its location on a slope that would probably have accentuated
the effects of erosion over the last century and more, resulting
in the loss of the upper sides of the channel.

Fig. 6~ Cutting XXI sectioning the mill race 80 m north-east of the jlume location. The white markers indicate the surface ofthe natural clay.
View from north-west. Scale in em. September 1982.
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Fig. 7: Cutting XXI, east section.
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Fig. 9.' The site ofBagot's Mill seen from the valley to its north-west. The wheelchamber walls are visible
at centre, to the right ofa white excavation structure. Behind the site is the hillside along the upper part
ofwhich runs the mill race, marked by the lower edge ofthe trees and bushes. August 1979.

Fig. 8: The site ofBagot's Mill seen from the hillside, near the mill race. At centre are the two parallel walls ofthe wheelchamber, with the site ofthe
flourmill to the left and that of the sawmill to the right. In the distance is Ben Lomond Station, the large white building being the woolshed, which
is thought to have been originally Bagor's dairy building. The road in the foreground is said to have been constructed soon after World War I.
Photographed August 1979 with excavations in progress.

not known; if he had doubts about
the race perhaps he was overruled
by Bagot. Whatever the case, it
does seem that 2.5 km of winding
unlined earthcut race was not very
practical. Nor was it necessary, for
the mill could have been sited just
below the 1340 m contour to the
north-west of Lake Llangothlin,
only 500-600 m from the lake
shore (Fig. 3). Such a position
would have given the same fall as
the location that was chosen and
would have needed a mill race of
less than a quarter of the length of
the one that was dug. The main
reason that Bagot sited his mill
near the homestead, rather than
nearer the lake, was probably to
make its supervision easier and
perhaps also to enable the tailrace
to be used to irrigate nearby
cultivation paddocks, as the Sydney
Mail (1877) indicated was his

intention. As always, he was trying to do too much, and as a
result further weakened an already doubtful water-supply
situation.

Thefiume, water-control facilities, and tailrace

The limited supply of water by the time it reached the mill
itself dictated that the waterwheel should be driven by the
weight of water rather than by impulse, that is to say that it
should be an overshot wheel, a breast wheel, or a pitchback
wheel, rather than an undershot wheel which would anyway
have been of much lower efficiency (Reynolds 1983: 226). The
exact type of wheel that probably existed is discussed below
but clearly some form of gravity wheel, as it was called, was
needed, meaning that the water had to be delivered to the top
of the wheel or near to its top. For this reason the mill was
situated at the bottom of a sharp slope near the top of which
was the mill race (Figs 8 & 9). As recorded at the time, the

'Web' (1934) remembered the race bursting on one
occasion, presumably after heavy rain, and this together with
its length and character raises questions about its likely long
term viability. According to 'Web', the dam on Lake
Llangothlin was constructed by 'a gang of Chinamen', and it is
quite likely that they also dug the mill race as well. Certainly
there were plenty of Chinese in the area at the time, attracted
by the tin-mining of the Northern Tablelands; in 1877 Tingha,
for instance, had a population of 900 of whom no less than
700 were Chinese (Walker 1966: 96). Chinese skills in
hydraulic engineering are famous but it is likely that both the
Chinese labour force and Bagot himself were influenced by
the long races that were often dug for mining purposes,
forgetting perhaps that, whereas a mining race might only be
intended to last a year or two, a mill race would need a far
longer life with all that this implied for maintenance and
repair. What the millwright Goddard thought of the matter is
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Fig. 10: Plan ofBagor's Mill, showing visible and excavated stonework. Roman numerals indicate excavation cuttings (in an earlier version ofthis plan
in Connah (1983: 20) and in Birmingham, Jack & Jeans (1983: 41) the numbers ofCuttings IV and VI were erroneously transposed). The gravel road is
said to have been constructed soon after World War I and has nothing to do with the mill. The water powering the mill ran from top to bottom ofthis plan.
Foundation trenches, postholes. and other excavated features are shown within cuttings.



Fig 11: Elevation of internal face ofsouthwestern wall ofwheelchamber. The waterwheel turned on bearings supported on the top ofeach wall by a granite
blo;'k. The similar block to the right was one oftwo that probably supported the timbering that carried th~ forward end ofthe flume. Water pow~r:ng the
wheel ran from left to right and each side of the wheel drove a transmission shaft that passed through a wmdow-ilke apature, ofwhich one IS VISIble here
to the right. Note the row ofinsertion holes for timbers near the top ofthe wall and the carefully laid stonework. Note al50 the silghtfallm level ofthe
whalchamber floor from left to right, to assist in drainage towards the tailrace.

- 15m
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resting on the granite blocks at the northwestern end on the
wheelchamber walls.

The mill race did not terminate at the flume, which joined
it at right angles (Fig. 12), but continued a little further along
the hillside to end in an elongated, earthcut overflow basin
(Fig. 3), from the lower side of which extended another
channel that may originally have taken excess water down to
the Ben Lomond Station buildings (subsequent disturbance has
destroyed the evidence). These overflow facilities were clearly
essential for periods when the wheel was not operating and
particularly for times when there was heavy rain.

After the water had rotated the wheel, it drained away
along an unlined earthcut tailrace (Figs. 14 & 15), w?ich
ultimately ran into a tributary creek of the Mann RIver.
Whether Bagot carried out his intentions 'to irrigate the
cultivation paddocks which are situated on the flat many feet
below the level of the tailrace' (Sydney Mail 1877) is
unknown but the tailrace certainly does cross an alluvial flat
and could have been used for irrigation. Running towards it
there are traces of another drainage channel (Fig. 15), down
the slope from what is thought to have been Bagot's dairy
building, which is now Dick Streeter's woolshed. Overall, the
flume, the water-control facilities, and the tailrace, seem to
have been carefully planned. Execution, however, may well
have left something to be desired: the overflow basin is
unimpressive and the tailrace, although stone-floored near the
point where it left the wheelchamber (Figs 16 & 17), was cut
straight into the natural clay for the rest of its length, except
adjacent to the sawmill where one side consisted of stone
walling (Fig. 18).
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water flowed from the mill race along a 160-foot (49 m) flume
(Sydney Mail 1877), that must have been constructed of wood.
It seems likely that the forward end of the flume was supported
by timbering that rested on the pair of granite blocks on top of
the northwestern end of the wheelchamber walls (Figs 10
& 11). The rest of the flume was presumably carried on timber
trestles that adjacent to the wheel would have been about
30 feet (9 m) high, the diameter of the wheel. At each end of
the flume there would have been a sluice gate, at the mill race
end to admit water to the flume (or to shut it off in times of
flood) and at the wheel end to allow water to flow into the
buckets on the wheel and cause its rotation. All things
considered, the flume and its supporting timberwork must have
been an impressive sight, although probably not so much so as
the flume for the massive 72-foot (22 m) Garfield Wheel at
Forest Creek, Victoria, built in the 1880s and (sadly)
dismantled in the early 1900s (Stone 1974: 102-3). Little trace
is left of the Bagot's Mill flume, however, except a slight
depression where it joined the mill race and a stone foundation
that may have supported the beginning of its suspended section
(Fig. 12). Cuttings XX A, D, E, and F, excavated on the steep
hillside to attempt to find postholes from the supporting
trestles, found nothing. Possibly the timbering was supported
by bed-logs rather than being sunk into holes in the ground but
the excavations were probably not extensive enough to be
conclusive in this regard (Figs 12 & 13). Survey of the site of
the flume does suggest, however, that the contemporary
account exaggerated its length. Rather than being 160 feet
(49 m) long, it would have been only about 113 feet (34 m)
from the mill race to the wheel and about 144 feet (44 m) from
the mill race to the extreme end of its support timbering,



Fig. 13: Cuttings XX A, D. E, F completely excavated, from north-west.
The two lines ofranging rods indicate the line ofthe flume, which joined
the mill race just beyond the bush near the top of the slope. Scale: front
pair of ranging rods graduated in 20 em divisions, other rods graduated
infeet. September 1982.
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Fig. 12: Plan offlume site. Cuttings XX A, D, E, F were excavated down
to a natural clay-with-stones surface but no postholes were found.

Layout and design of mill

The wheel and wheelchamber
The heart of the mill was the waterwheel and, although it has
long disappeared, it is possible from documentary and
archaeological evidence to say quite a lot about it. The most
important documentary source is the contemporary account in
the Sydney Mail (1877) and the most important archaeological
source are the details of the wheelchamber and its walls.

The 1877 writer described the wheel as being 30 feet (9 m)
in diameter, 'the finest and largest of its class in the Northern
districts'. According to the much later account by 'Web'
(1934), the wheel was constructed of wood, apparently
reinforced with ironwork, the arms being hardwood and the
buckets cedar. In both his accounts 'Web' (1934; 1939)
described the wheel as 'over 40 feet [12.2 m] in diameter' but a
measurement from the probable axis of the waterwheel to the
curved stonework at the southeastern end of the
wheelchamber, allowing 2 cm clearance (Fig. 11), shows that
33.3 feet (10.14 m) would have been the most likely diameter
of the wheel. This is, in any case, approaching the maximum
diameter achievable with a wooden wheel without it tending to
warp under its own weight, that Reynolds (1983: 287) puts at
'around 40 feet [12.2 m]'. According to the 1877 writer, the
width of the wheel was 4 feet (1.2 m) and this agrees well
enough with the width of the wheelchamber, which is 4.3 feet
(1.3 m), allowing a clearance between the wheel and the
stonework of the walls of 2 inches (5 cm) on each side. The
1877 account also stated that the wheel had '93 buckets (in

10m
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Fig. 14: Aerial photograph. April 1980, ofmill site from wirth-west. The mill race runs around the upper part ofthe hill beyond the site, marked by the
lower edge ofthe trees and bushes. The tailrace runs down from the mill into the valley, making a sharp change ofdirection a little below the centre
afthe photograph. The lines running from left to right in the valley and on the lower part ofthe hill are modern contour banks.

depth 10 inches [25.4 em])', close enough to the ideas of the
great nineteenth-century authority on mills, Sir William
Fairbairn, who recommended 96 buckets of 13 inches (33 em)
depth, for a waterwheel of 32 feet 10 inches (10 m), with a fall
of 28 feet 3 inches (8.6 m); specifications roughly comparable
with those of Bagot's wheel (Fairbairn 1878: 142).

A most important detail in the 1877 account, so far as the
waterwheel is concerned, is the mention of 'attached external
cogged segments around its periphery to work two pinions
intended to drive the various machines'. Clearly, the wheel was
fitted with rim, or peripheral, gearing, almost certainly made
of cast iron. The development of such gearing, from about
1800 onwards, constituted one of the more significant
advances in waterwheel design during the nineteeth century.
Traditionally, power had been transmitted by the wheel's axle
to a gear wheel set in a pit within the mill but this arrangement

required that the axle and arms of the wheel be of a size and
strength that could both support the weight of the wheel and
transmit the torque forces developed at the rim of the wheel.
Rim gearing relieved the axle and arms of the stresses of
power transmission, and allowed them to be reduced to sizes
just sufficient to support the weight of the wheel and its
contained water. In addition, taking power from the rim of the
wheel meant that the transmission shaft ran at a much higher
speed and step-up gearing was unnecessary (Reynolds 1983:
290). In the case of Bagot's Mill, there was a transmission
shaft on each side of the wheel, running in a bearing bolted to
the upper surface of a large block of granite forming the lower
side of a window-like aperture in the wheelchamber wall
(technically known as a 'wall box'). This allowed the shaft on
one side to drive the sawmill and on the other to drive the
flourmill (Figs 11 & 19).
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Fig. 15: Aerial photograph. April 1980, from south, showing tailrace running across the alluvial flat to a tributary creek ofthe Mann River, which can
be seen in the distance. Note also the partly stone-filled drainage channel approaching from the left. To relate this view to that in Fig. 14, the tree at
bottom right is the same as the tree just left ofcentre in the lower part ofFig. 14. The lines to lower right are modem contour banks.

The location of the wall boxes in the wheelchamber walls
raises the question of the exact type of waterwheel that existed.
As already stated, the siting of the mill and the character of the
water supply indicated that some form of gravity wheel was
employed but the problem is what form? The 1877 account is
silent on this detail, although 'Web' (1934; 1939) described the
wheel as 'overshot', a configuration in which traditionally the
flume would have passed over the top of the wheel and
released its water onto the top of the forward side of the wheel.
The position of the wall boxes would support this
interpretation because of the following remarks by Fairbairn
(1878: 135).

It is necessary, therefore, in every case, to take the
power from the loaded side of the wheel, as near the
circumference as possible, in order to throw the weight
of the water directly upon the pinion without
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transmitting it through a larger arc of the wheel than is
absolutely necessary. For this purpose the spur pinion
should be below the centre of gravity of the water on
the wheel, and therefore more or less below the
extremity of the horizontal diameter.

Thus the location of the power-take-offs at Bagot's Mill
conform fairly well with Fairbairn's ideas only if the
was a traditional overshot one. Furthermore, the two
blocks at the northwestern end of the wheelchamber
which it has been suggested probably carried timbering
supported the forward end of the flume, would only have
necessary if the flume extended over the top of the wheel as iI
the case of a traditional overshot wheel.

There is, however, a possibility that the wheel was a high
breast wheel" otherwise known as a pitchback wheel, ;
configuration in which the flume released its water onto thl



Fig. 17: North-west section ofCutting X: compare with Fig. 16. Scale in em. May 1980.

Fig. 16: North-west section ofCutting X: post mill deposits lying on Ihe stone floor of the wheelchamber near the start of the tailrace.
Compare with Fig. 17. May 1980.
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Indeed, even standard waterwheel terminology changed, so
that Fairbairn (1878: 120) could comment, regarding pitchback
wheels, that:

... for this form the name of pitch-back overshot wheel
was employed. In present use the term overshot is no
longer used strictly, but is arbitrarily applied to all
wheels in which the water is laid on near the summit,
although high-breast is perhaps a more correct and
descriptive designation.
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stone floor
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top of the back of the wheel and did not need to be continued
over its top. With such a wheel, the direction of rotation was
backwards, whereas a traditional overshot wheel ran forwards.
A pitchback wheel had the advantage that the water ran out of
the buckets in the same direction as the tailrace, rather than
backwatering beneath the wheel and reducing its speed. Breast
wheels of one sort or another had become the most common
sort of waterwheel in both Britain and America by about the
middle of the nineteenth century (Reynolds 1983: 286).
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Fig, 18: South-east section ofCutting VI: demolition and post mill deposits lying in the earthcut tailrace, with stone walling protecting the sawmill side.
September 1979.

Fig. 19: The transmission shaft bearing on each side ofthe wheel was bolted onto a large block ofgranite. All that remains are the bolts fixed with lead into
Iwles drilled in the stone. This is the block at the base of the wall box in the northeastern wheelchamber wall. seen from the sawmill side. Scale in em.
September 1979.

The use of the term 'overshot' by 'Web' (1934; 1939) to
describe the wheel need not, therefore, necessarily mean that a
traditional overshot wheel was being referred to, Furthermore,
the beautifully curved stonework at the southeastern end of the
wheelchamber (Figs 11 & 20-21) would only have been
necessary if a pitchback wheel was in use; close-fitting
stonework or casing on the loaded side of the wheel was
essential with breast wheels, in order to minimize water loss
from the buckets at too early a point in the wheel's rotation
(Reynolds 1983: 279-80).

It remains uncertain, therefore, whether the wheel at
Bagot's Mill was a traditional overshot one or a more (at the
time) up-to-date pitchback one. The position of the wall boxes
strongly suggests the fonner but if Fairbairn'S (1878: 135)
remarks are examined in context, it becomes evident that,
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although he thought they applied to every waterwheel, he was
mainly concerned with their application to the light iron
suspension wheels then becoming so common, which would
collapse under the strain if power was taken from the. unloaded
side of the wheel. Conflicting with the wall box evidence there
is also that of the curved stonework at the southeastern end of
the wheelchamber. Could it even be that the wheel was first
constructed as a traditional overshot one but then converted to
a pitchback one because the head of water was found to be
lower than expected (Reynolds 1983: 286)?

Although the extent to which the design of the wheel was
up-to-date is uncertain, there can be little doubt that Bagot
and Goddard compromised with regard to materials. The
wheel was built of wood with iron fittings: probably an iron
axle, iron hubs, iron rim gearing, and iron fastenings. It was



Fig. 20: Curved sTonework at the southeastern end of the wheelchamber.
evidence suggesting that tlu, waterwheel may have been a pitchback one.
Scale in em. May 1980.

Fig. 21: Stonework at the southeastern end ofthe wheelchamber revealed
by {he excavation o(Cuttings 1 and Vll, a view from the reverse direction
to that in Fig. 20. See Fig. 28for a close· up ofthe sectioned deposits.
Scale in em. May 1980.

thus a lumbering hybrid at a time when light iron suspension
wheels, built on the same principle as the modem bicycle
wheel, were taking over (Reynolds 1983: 292). As early as
1860, for instance, such an iron wheel, 11.27 m in diameter,
had been imported to South Australia from Glasgow, and
erected at Bridgewater (Birmingham, Jack & Jeans 1983: 40).
Iron had a number of advantages over wood, not least of
which were lower maintenance costs, for wooden wheels have
been claimed to have had working lives as short as five to ten
years (Reynolds 1983: 287). Nevertheless, Reynolds (1983:
304) has remarked on how slowly iron replaced wood, not
completely superseding it 'until very late in the nineteenth
century', a situation that was largely caused by the 'higher
cost of iron in many parts of the world'. In respect of the
materials of which it was built, however, it would appear that
Bagot's wheel was not state-of-the-art technology at the time
of its construction.

The contemporary writer in the Sydney Mail (1877)
provided one further piece of information about the
waterwheel, reporting that it was 'now in its place, fixed firmly
on two blocks of solid granite which weigh about two tons
each'. These granite blocks are still in their original positions,
with bolts fixed with lead into holes drilled in the stone, two
bolts in the case of the northeastern block but only one in the
case of the southwestern block because the other is missing
(Figs 10-11 & 22). The centres of the bolts are 50.5 cm apart
and around the bolts the stone has been dressed flat over an
area of about 80 x 40 cm. These details suggest that a massive
cast-iron bearing was bolted to the top of each block, probably
a covered bearing, fitted with removable brasses and an oil
hole (Reynolds 1983: 302), because the 1877 account
describes the wheel as being 'fixed firmly'. The distance apart
of the bolts set in the granite would suggest a journal at each
end of the wheel axle of approximately 20 cm diameter,
agreeing fairly well with Fairbairn's (1878: 114)
recommendation that a 30-foot diameter wheel,S feet broad,
needed journals of 8 inches (20.3 cm) diameter. Fairbairn also
commented that the 'lengths of the bearings are usually equal
to one and a half diameters of the journal', and this would
suggest that the 20-cm diameter journals ran in bearings 30 cm
long, which would have fitted easily onto the 40-cm width of
dressed stone surface. Overall, it appears that the bearings for
Bagot's wheel were given careful attention, as would need to
have been the case with a wheel that could have weighed as
much as 4 tons (4000 kg) plus the weight of the contained
water (Reynolds 1983: 159).

Little else can be said about the vanished wheel, although
the probable existence of an iron axle and iron hubs would
suggest that compass-arm construction rather than clasp-arm
construction (Reynolds 1983: 160-2, 288-9) was most likely.
Pearson (1995: 308) attempted to calculate the horsepower
produced by the wheel and came up with a figure of 43.3 but
this seems on the high side when compared with average power
figures for vertical waterwheels for the period (Reynolds 1983:
310-11). A maximum of about 20 horsepower would seem
more probable, but this is little more than a guess.

Although the wheel is long gone, the details of the
surviving wheelchamber are quite informative about it , as has
been shown. They are, however, also of interest for other
reasons. Built of local blue basalt, the walls and flooring of the
wheelchamber are a remarkable example of the stonemason's
skill (Figs II & 23). The walls are of lime-mortared masonry
with careful selection of stones for size and shape, the use of
courses of thin pieces in order to maintain a level being
especially noticeable (Fig. 11). The six large blocks of granite,
four of them sitting on top of the walls and two of them
forming the lower sides of the wall boxes, would have required
lifting equipment to set them in place and must have been
transported from at least 5-10 km away (Lea, Pigram &
Greenwood 1977: 8). Several of them have the remains of
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Fig. 23: The northeastern wheelchamber wall seen from the sawmill. Note the wall box for the transmission shaft. the use ofquarried granite blocks.
and the narrowing ofthe wall towards the tailrace end. To the left can be seen the buttress that was added to the wall. below the block supporting
one end of the waterwheel axle. Scale in 20 cm divisions. August 1979.

weathered surfaces, indicating that they were quarried from
outcrops rather than from a formal quarry (Figs 23 & 58).
Traces of shot-holes can also be seen on some of the blocks,
demonstrating that they were quarried by blasting. A row of
insertion holes for timbers high up in the inner face of the
southwestern wall of the wheelchamber (Fig. 11) is opposite a
row of similar holes in the northeastern wall, and these may
have supported wooden scaffolding, used when constructing
the upper part of the walls and when building the wheel, which
was presumably put together piece by piece in situ.

The width of the wheelchamber walls varies, the
northeastern wall being approximately 60 cm wide from its
southeastern end to a point a little north-west of the
northwestern granite block, where it reduces to approximately
48 cm wide. The southwestern wall, on the other hand,
probably because it was intended to support the three-storey
flourmill as well as the wheel, is approximately 65 cm wide at
its southeastern end and approximately 53 cm wide at the other
end, with the central portion, between and beneath the two
granite blocks, being approximately 93 cm wide (Fig. 10). The
wider sections of walling on each side were in the places likely
to be carrying the greatest load from the waterwheel and
stresses from its operation. Even so, the northeastern wall of the
wheelchamber has developed a lean outwards, varying from
2-6 cm from the vertical depending where measured, and a
stone buttress has been built to support it. This is tied into the
wall face exactly beneath the position of the wheel-bearing
where the load would have been greatest (Fig. 23). In order to
investigate the character of this buttress and to make sure that it
was not merely a ruined remnant of a wall across the sawmill,
Cutting V was excavated at its northeastern end in September
1979 (Fig. 24). This showed that it was indeed a specially built
buttress: lime-mortared, approximately 60 cm wide, and set in a
deep foundation trench of which the bottom was 43 cm below

Fig. 22: Granite block on top ofthe northeastern whee/chamber wall. one
oftwo which supported the waterwheel. The two bolts. fixed with lead into
holes drilled in the stone. held a cast-iron bearing in which the journal at
the end ofthe probably iron axle turned. September 1979.



Fig. 24: Cutting V. excavated within the sawmill to establish the
character of the buttress built against the rwrtheastern wheelchamber
wall. Excavation seen completed, showing the deep foundation trench
around the end ofthe buttress, and two postholes (one in the shadow in
the right-hand corner). The square hole to the right was cut in order to
test the natural clay. Arrow points to north. Scale in em. September 1979.

the level of the orange-coloured natural clay. The foundations
had been packed around, within their trench, with stones
amongst which were six or seven large flakes of granite and a
couple of ball-shaped lumps of mortar. The largest of these
granite flakes measured 24 x 18 x 4 cm and they were clearly
dressing flakes from the large granite blocks, struck off by the
mason when the blocks were being laid. Their presence in the
buttress foundation trench suggests that the wheelchamber wall
developed its lean during or soon after construction and that the
buttress was added at that time rather than later. The only other
granite observed in the mill stonework were two small pieces in
the exposed rubble filling of the northeastern wheelchamber
wall, at its northwestern end.

The stone flooring of the wheelchamber is of particular
interest. Before excavation it was covered by a layer of rubble
and soil, all of which seemed to have accumulated since the
mill's demolition, and would appear to have originated from
casual vandalism and a build-up of soil from water and wind
action and vegetation decay (Figs 25-28). Commencing from
the southeastern end, the first 3.95 m of the floor were
excavated as Cutting I in August and September 1979, the
next 1.5 m as Cutting VII in May 1980, and the remaining
6.25 m and 3 m as Cuttings XIV and X respectively, also in
May 1980. In this way the entire wheelchamber floor was
uncovered, revealing an impressive piece of late nineteenth
century specialized stonework (Figs 29-30). These
wheelchamber cuttings were not backfilled at the end of the
excavation, as all others were. All the stones of the floor were
of blue basalt like the wheelchamber walls, and they had been
set in different ways depending on their position in the
chamber (Fig. 31). The curved masonry at the southeastern
end consisted of tilted stones, each one exposing only one
narrow edge (Fig. 20); the stonework beneath the wheel was
in the form of flat-laid slabs (Figs 20-21, 28-29, 32); the
flooring at the northwestern end comprised stones set upright,
each with only one narrow edge showing and all of them
running parallel to the long axis of the wheelchamber
(Fig. 33). These different orientations were presumably
determined by function, particularly with regard to falling and
running water. Thus the curved stonework would have been
intended to help retain water in the buckets as long as
Possible, in order to extract the maximum power from it
(assuming that the wheel was pitchback); the flat-laid slabs
were the best way of resisting erosion from splashing water as

Fig. 25: Excavation at an early stage in Cutting 1 at the southeastern end
ofthe wheelchamber, showing the deposit ofrubble and soil. Arrow points
to north. Scale in em. August 1979.

Fig. 26: Excavation nearing completion in Cutting / at the southeastern
end ofthe wheelchamber, showing emergence ofcurved stonework.
August /979.
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Fig. 27: North-west section ofCutting /: post mill deposits lying on
the stone floor ofthe wheelchamber, the light brown clay being recent
material washed down from the gravel road adjacent to the southeastern
end ofthe wheelchamber. September /979.
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Fig. 28: North-west section ofCutting VII: post mill deposits lying on the
stone floor ofthe wheelchamber, this is a close-up ofthe section visible
in Fig. 2/. Scale in cm. May /980.

Fig. 30: The wheelchamber completely excavated,from north-west, May
1980. Note the curved stonework at the far end. Scale in 20 cm divisions.

Fig. 29: The wheelchamber completely excavated. from south-east, May
1980. Note the changes in the stonework ofthe floor. Scale (in shadow)
in 20 cm divisions.

it emptied from the buckets near the bottom of the wheel; and
the elongated stonework of the rest of the floor would have
assisted the flow of water, draining in the same direction in
which the stones were laid, as it ran towards the tailrace.
Drainage was also aided by a slight fall in the wheelchamber
floor from south-east to north-west (Fig. 11). Although parts
of the stonework were missing, revealing brown clay and
earth (Fig. 31), it was apparent that it had originally been laid
with lime mortar mixed with fragments of stone, no doubt to
make the wheelchamber as watertight as possible, so as to
prevent potentially dangerous saturation of the foundations of
the walls supporting the wheel. The details of the
wheelchamber floor are not only interesting in themselves,
however, they also lend support to the possibility that the
wheel was pitchback rather than traditional overshot. In
addition, splashes of tar on the stonework below the wheel
(Fig. 34) are evidence of efforts to preserve its timbers as long
as possible.

According to the Sydney Mail (1877) the' contractor for the
masonry' was a 'Mr. M'Innes, of Reedy Creek'. This is a place
name that occurs in several parts of Australia but Sybil Jack
(1980) has suggested that he came from the Tumut area, where
he was also building. There is a Reedy Creek flowing into
Maragle Back Creek south-east of Tumbarumba, which lies to
the south of Tumut, but this is a long way from New England.
One can only assume that if McInnes was brought so far, it was
because he had special skills and experience in watermill
building, which would have been possible if he did indeed
come from the high country of the Great Dividing Range.
Wherever he came from, he seems to have done a good job,
although the leaning and buttressed northeastern wall would
suggest that he was given inadequate specifications either by
Goddard or by Bagot. Impressive though the masonry might be,
it is hard to escape the conclusion that it was underdesigned.
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Fig. 32: Part of the wheelchamber floor: flat-laid slabs beneath the wheel.
Scale in em. May 1980.
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Fig. 33 (right): Part ofthe wheelchamber
floor: stones set on edge in the same direction
as the flow ofwater to the tailrace. Arrow
points to north. Scale in em. May 1980.
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Fig. 31: Plan ofthe wheelchamber floor, showing the three different ways
in which the stones were set. Water ranjrom the upper part of this plan
towards the bottom. Cutting numbers and limits are indicated to the left.



COOPER'S CIRCULAR SAW.MILL.
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The sawmill

From the contemporary account in the Glen Innes Examiner
(1877a) and from the later ones by 'Web' (1934; 1939), it is
clear that the sawmill did function. Pearson (1995: 310) has
quite reasonably suggested that it was constructed first so that
it could supply the wood needed to build the two upper
storeys of the flourmill, which according to the Sydney Mail
(1877) were planned to be of wood. Unfortunately,
documentary sources do not provide any details of the
sawmill but it is likely to have contained a circular saw rather
than one working on the older reciprocating principle.
Circular saws were widely used by the 1870s and a
contemporary technical book by Craik (1877: 238) provides
an illustration of the sort of equipment that might well have
been installed by Bagot (Fig. 35). One indication that a
circular saw must indeed have been in use is provided by a bill
from F. Lassetter & Co., ironmongers in Sydney, dated
25 April 1879 and preserved amongst the Bagot insolvency
papers (Archives Office of New South Wales 1879). This
records the purchase (on credit) on 30 October 1878 of
'1 Circular Saw 32/.', presumably referring to a replacement
circular-saw blade.

Survey and excavation of the site of Bagot's sawmill, in
1979 and 1980, both confirmed that it had operated and
provided some additional details about it. It had occupied a
long narrow area to the north-east of the waterwheel (Fig. 10)
and may have consisted of a skillion-roofed or a gable-roofed
building, open-sided at least on its north-east where it was
fronted by a logging platform of made-up ground (Fig. 36).
Excavation cuttings were sited so as to throw light on its
character and internal layout. Thus Cutting III (Fig. 37)
established the location of its eastern comer and revealed the
foundations of a stone wall, although this may have merely
supported a timber superstructure. Cutting VI (Fig. 18),
excavated through the tailrace and already mentioned above,
revealed similar walling which significantly only ran along the
sawmill side of the tailrace. Cutting V, already mentioned in
connection with the buttress against the northeastern
wheelchamber wall, uncovered a small part of the sawmill
floor (Fig. 24): merely natural clay into which two small
postholes had been dug and over which lay a black charcoal
laden soil with much occupation refuse in it.

(Independent and simultaneou~screwhead blocks.)

Manufacturerl at the Mount Vernon Iron 'Vorks, Mount Vernon, Ohio.

Fig. 35: State-oithe-art circular saw equipment at the time Sagot was setting up his sawmill. Reproducedfrom Craik (1877: 238).

Fig. 34: Close-up ofsplashes oftar on the wheelchamber floor beneath
the wheel. The location of these splashes, near the northeastern wall,
can be seen in Figs 20 and 32. September 1979.
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Cutting VIII was located beneath the wall box in the
northeastern wheelchamber wall, in order to search for details
of the transmission and of the sawbench that had to be nearby.
A shallow deposit overlay the natural clay floor of the sawmill
(Fig. 39), but two slight elongated depressions in the floor

.36: Aerial photograph ofBagor's Mill, April 1980, from south. The parallel stone walls comprise the whee/chamber, the long narrow depression beyond
m is the site ofthe sawmill. and the site oftheflourmill is on their near side. partly obscured by shadow. The backfilled Cutting 11 is visible to the left of
jlourmill. The circular feature beyond the flourmill is a heap ofearth and stones removed from the wheelchamber during its excavation.

These cuttings were all excavated in 1979, and in 1980
ey were followed by the excavation of Cuttings VIII, IX, XI,
I, and XIII, which concentrated on the central area of the
wmill where it was thought that the greatest amount of
tivity would have taken place (Fig. 38).



filled with black earth, flecked with charcoal, probably marked
the location of part of the sawbench. Between these
depressions and the foundation trench of the northeastern
wheelchamber wall (for safety reasons only partly excavated)
was an area of brown earth and stones which when removed
was found to mark a substantial posthole containing a post
mould. Possibly the post that stood here supported a bearing
for the sawmill end of the transmission shaft but the posthole
was not well aligned with the wall box and may have merely
held a timber upright belonging to the sawmill building
(Fig. 40). Several flattened lead heads from roofing nails,
found in the deposit over the clay floor, suggested that this
building had a galvanized iron roof. Elongated depressions

Fig. 37: Cutting Ill, excavation completed, slwwing the eastern comer of
the sawmill. The stone wall, ofwhich the foundations are seen here, may
have merely supported a timber superstructure. Arrow poillts to north.
Scale in cm. August 1979.

similar to those found in Cutting VIII were also uncovered in
Cutting XI, that was deliberately positioned so as to section
an oblong depression in the ground surface at the centre of
the sawmill site and parallel with its long axis. Also filled
with black earth, flecked with charcoal (Fig. 41), these
depressions were again in the surface of a natural clay floor
and may have been related to the depressions found in Cutting
VIII. The recovery of an iron bolt and of an iron spike from
Cutting XI provided further evidence of the former existence
of some form of timber structure, such as a sawbench or
auxiliary fittings.

Cuttings IX, XII, and XIII were excavated on the
northeastern side of the sawmill site, so that the south-east
section of Cuttings IX and XIII (Fig. 42), together with the
north-west section of Cutting VIII (Fig. 39), provided a
complete cross-section of the sawmill deposits at right angles
to the long axis of the site. Again a shallow deposit overlay the
clay floor of the sawmill, but the floor north-west of the set
back in the northeastern sawmill wall was made-up ground
because of the natural slope of the site. This group of cuttings
produced abundant evidence of activity within the sawmill: on
and in the clay floor were a roughly rectangular area of pitch
and wood approximately 42 x 32 em, an irregular area of
comparable material approximately 1.30 x 0.64 m, and two
small postholes. There were also several nails, a possible iron
chain link and an unidentified object of brass, as well as a clay
smoking pipe made by McDougall of Glasgow (Fig. 43). Most
important, however, were numerous copper rivets, some with
washers still attached, that were similar to several that
had been found in Cutting VIII. The ones from Cutting IX
were in the two layers overlying the sawmill floor, many of
them with traces of leather adhering to them. Three lying close
to the sawmill wall are shown here still in situ (Fig. 44).
Collectively, these rivets, which vary in size, are evidence
of the former existence of leather drive-belts of the sort
that could well have been employed in the sawmill. They
provide some archaeological confirmation that the sawmill did
actually operate.

Fig. 38: Excavations on the sawmill May 1980. fimll south-east. To the left is Cutting VIII, with excavation completed, showing the upper part ofthe
foundation trench fiJr the northeastern wheelchamber wall. a substantial posthole, and one of two slight elongated depressions probably marking the
location orpart of the sawbench. Excavation still ill progress ill Cuttings IX, XII, and Xlfl. Cutting XI is visible in the distallce.
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Fig. 40: Plan ofCutting VIII, with excavation completed. The posthole may have contained a post that supported a bearing for the transmission shaft,
or merely held a timber upright belonging to the sawmill building. The two elongated depressions probably marked the location ofpart ofthe sawbench.
May /980.

Fig. 39: North-west section ofCutting VIII: a shallow deposit lying on the natural clay floor ofthe sawmill. Part ofthe northeastern wheelchamber wall
alld its foundation trench are shown to the left. May 1980.
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Fig. 41: South-east section and plan ofCutting Xl.
The elongated depressions were similar to those
found in Cutting Vlll. May 1980.
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Fig. 42: South-east section ofCuttings IX and XIII. On the sawmilljloor and in the layers above it there was abundant evidence ofactivity within the sawmill.
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Fig. 43: Clay smoking pipe from Cutting IX on the sawmill site. The full inscription would have been '13 McDougall Glasgow' but the pipe has been a long
clay which was used as a short clay after breaking, evidenced by the teeth-marks apparent on the broken end. McDougall's manufactured clay pipes from
1847 to 1968 (Dane & Morrison 1979: 50) but Jack (1986: /26) refers to their No. 13 as appearing in an 1870's price list. McDougall pipes are one of
the most frequently found on Australian historical sites.
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Fig, 44: Three copper rivets in situ in Cutting IX, only their heads are
visible. They lie in the lower part of the brown topsoil (Fig, 42), close to
the northeastern wall ofthe sawmill. View ji'om south-west. Scale in em,
May 1980.

Fig. 45: CUlling XIX: loose slOnes in the upper part of the pit, Arrow
points to north. Scale in em. August 1982.

Fig. 46: CUlling XIX: deposit ofironwork, ash, charcoal, and stones in the
lower part ofthe pit. Arrow points to north. Scale in em. September 1982.

The set-back in both the northeastern and southwestern
walls of the sawmill, in and near Cutting IX, suggests that only
that part of the sawmill south-east of this point, with wider
walls, had a roof. The northwestern end of the sawmill may
have been left completely open, perhaps to facilitate the
handling of logs and sawn timber, although there is some
indication of a return at the end of its southwestern stone wall
(Fig. 10). Adjacent to this probably open area, stonework

Fig. 47: Cutting XIX: the pit completely excavated (actually this
constitutes only about 40 per cent of the area of the pit). The square hole
in rhefar comer was cut to a deprh of20 cm 10 tesr rhe natural clay but
also showed that the stone walls sit direcrly on the clay bOllom of the pit.
View ji'om east. Scale in 50 cm divisions. September 1982.

Fig. 48: CUlling XIX: the stonework on the southwestern side of the pit.
after completion (~fthe excavation. Scale in cm. September 1982.

visible on the surface suggested the existence of another much
smaller structure. Cutting XIX was excavated into the
southwestern end of this in order to determine its character,
approximately 40 per cent of its interior being investigated in
the process. The outcome was a surprise, for excavation
revealed part of a stone-walled pit with a clay bottom. The
upper part of the pit contained a substantial amount of loose
stone, much of it mixed with decomposing mortar (Fig. 45), but
below this was a remarkable deposit of ironwork, ash, and
charcoal, mixed with stones (Fig. 46), which lay on the bottom
of the pit (Fig. 47). The filling of the pit had clearly been
deposited after its abandonment but the question was: what had
it been used for? The stonework of its sides had been carefully
laid with lime mortar (Fig. 48), although the southeastern side
had subsequently fallen forward into the pit (Figs 49-50),
probably as a result of lateral pressure as the made-up ground
of the logging platform settled. Nothing in the details of the
stonework, however, indicated the pit's purpose. Finally, it was
a visitor to the site during the 1982 excavation who solved the
problem. Mr Gordon Bouveret of Glen Innes had worked in a
sawmill at Comboyne, New South Wales, in the 1930s. He
immediately identified the stone-lined pit as a sawpit, which, he
said, would have been necessary for breaking down the bigger
logs so that the circular saw could handle them. Such a saw, of
course, could not cut logs larger than half of its diameter, unless
two or three saws were used, one above the other (Rosenberg
1975: 46). Thus we have the unexpected anomaly: a sawpit for
hand-sawing, at a power-driven sawmill. Gordon Bouveret had
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Fig. 49: Cutting XIX: rwrth-east section, showing the location ofthe deposit of ironwork beneath the fallen southeastern wall. Compare with Fig. 50.
September 1982.
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papers (Archives Office of New South Wales 1879), Bagot was
purchasing large quantities of 'fine flour' throughout 1877 and
1878,

Survey of the stone foundations partly visible on the
ground surface in 1979 showed that the flourmill building had
certainly been commenced and had consisted of three enclosed
spaces parallel to one another, of which the central one was
entered on the southwestern side (Fig. 10). The Sydney Mail
(1877) description of a building of '35 by 20 feet' (10.67 x
6.10 m) seems to have understated its dimensions, which are
actually 50.05 x 35.28 feet (15.25 x 10.75 m), unless one
assumes that the building consisted of only the central space
which measures 23.79 x 35.28 feet (7.25 x 10.75 m). This is a
possibility because the northwestern space could merely have
been a verandah, facing towards the Ben Lomond homestead,
and the southeastern space might have been an enclosed yard
rather than part of the actual mill building.
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witnessed this very practice back in the 1930s at Comboyne,
particularly for the more valuable logs which might otherwise
have been spoilt. In the case of the Bagot's Mill sawpit, any
features of its upper part that might have made it more
identifiable had long vanished.

The flourmill

Documentary sources indicate that the flourmill was never
commissioned and, indeed, that the building itself was never
completed. 'Web' (1934) recollected that 'Mr. Bagot also
started to build a flour mill, the walls of which were partly
completed'. Later (1939) he wrote that 'later on a flour mill
was to be erected on the other side of the wheel, which was
never finalised'. Although contemporary accounts are silent on
the fate of the flourmill, it is perhaps relevant that according to
a bill from J. Richardson & Co., an Armidale store, dated
1 June 1879 and preserved amongst the Bagot insolvency

Fig. 50: Cutting XIX: rwrth-east section
after completion ofexcavation, showing the
collapsed southeastern wall which had fallen
from right to left into the pit. Scale in em.
September 1982. Compare with Fig. 49.



Fig. 51: Excavations on the jlourmill site, September 1979, work in progress on Cuttings 11 and N. The figure to the left is inside the possible verandah area,
the figure to the right is outside the building. The white pegs in the distance are down the middle ofthe central space that, ifnot comprising the whole mill
building, was at least its most important part. View from west.

Excavations were conducted in both 1979 and 1982 to
throw further light on the layout of the flourmill and to search

. for evidence that might indicate whether it had ever been
commissioned as a mill, or whether it had ever been fitted out
with machinery, or indeed whether the building had even been
finished. Attention was first directed to the western comer of
the building, and Cuttings II and IV (in 1979) examined part
of the possible verandah and part of the area outside the
building on its southwestern side (Figs 10 & 51). The possible
verandah area was found to be filled with dense rubble,
floaters, and outcrops, within stone foundations of what could
have been a stub wall supporting a verandah floor and posts
(Fig. 52). Outside the central space, to its south-west,
excavation revealed the lower courses of a carefully built wall
60 cm in width, again of the blue basalt used elsewhere on the
site (Fig. 53). Davies-Shiel (1978: 47) has observed that
three-storeyed mills in Cumbria, in the United Kingdom, have
walls 2 feet 3 inches (68.6 cm) thick at their base; but the
upper two storeys of Bagot's Mill (unlike the Cumbrian ones)
were to be of wood (Sydney Mail 1877), probably
weatherboards on a sawn framework, and 60 cm would surely
have been quite adequate to carry such a relatively light load.
Outside of this wall a shallow deposit of light brown soil and
rubble lay directly on an undisturbed nineteenth-century
buried topsoil,suggesting that human activity in the
immediate area had been minimal, hardly what might have
been expected if a busy flourmill had been in operation
(Figs 54-55).

In 1982 attention was turned to the central space which, if
not comprising the whole mill building, must have at least been
its most important part because it was adjacent to the wall box
through which power would have been transmitted from the
waterwheel. If evidence existed of machinery and fittings
within the flourmill, either from the ground floor or from the
two floors above, this was where it should be. The whole area
was laid out as four cuttings (Cuttings XV, XVI, XVII, and

Fig. 52: Excavations on thejlourmill site, September 1979; Cutting N
in foreground, Cutting 11 in backgrourul. View from north-west. The stone
foundations visible here possibly supported the southwestern end ofa
verandah. Arrow points to north. Scale in em.
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Fig. 54: South-east section ofCutting II, showing the deposits outside the southwestern wall ofthe flourmill. Compare with Fig. 55. September 1979.

Fig. 53: Outside surface ofthe southwestern wall ofthe jlourmill, seen from south-west after the completion ofexcavation in Cutting II. Scale in em.
September 1979.
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surface, after the removal of the archaeological deposits,
provided no evidence whatsoever that any machinery had
ever been installed on the ground floor of the flourmill
(Figs 61-62). The deposits lying on that floor resulted in the
main from the demolition of the flourmill walls, although a
topsoil had subsequently grown up over this material.
Scattered through the demolition material were numerous
minor artefacts but there were none that could be specifically
related to the operation of a flourmill, and the expenditure of
many person-hours in plotting the positions of these items
failed to produce any particularly meaningful pattern.
However, the artefact distribution for Cutting XV is
reproduced here (Fig. 63), as an example to show the
impressive amount of material that was present in some parts
of the flourmill excavation.

The excavation of the flourmill, both in 1979 and 1982,
failed to produce evidence that it was ever equipped and did
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XVIII), separated by narrow baulks to provide sectional control
(Fig. 10), but eventually it was decided to leave Cutting XVIII
unexcavated, as a resource for possible future researchers.

Excavation revealed only shallow deposits lying over a
laid clay floor or, in places, merely over the natural clay
(Figs 56-57). Most significant of the deposits was a dark
crumbly clay containing numerous flakes of blue basalt, which
resulted from stone-trimming by the masons as the flourmill
walls were built, but this was overlain by a considerable
amount of rubble, particularly adjacent to the flourmill walls
(Fig. 58). In places there were dense concentrations of these
masonry flakes (Fig. 59), and the fact that they had not been
removed from the floor surface strongly suggested that work
had been halted before the completion of the building. It had
been sufficiently advanced, however, for the construction of a
doorway into the space to the south-east (Fig. 60).
Nevertheless, a careful of the excavated natural
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Fig. 55: South-east section «(fCutting II. showing the deposits outside the southwestern wall oftheflourmill. Compare with Fig. 54. Scale in em. September 1979.

Fig. 56: South-west section ofCullings XV and XVI, showing the shallow deposits within the central space ofthe flourmill. Compare with Fig. 57.
September 1982.



Fig. 57: South-east section ofCuttings XV and XVII, showing the shallow deposits within the central ;pace ofthe flourmill. Compare with Fig. 56.
September 1982.
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was subsequently demolished when the Bank of New South
Wales took over Ben Lomond Station.

Did Bagot make a mistake?

The archaeological investigations that have been discussed set
out to test the hypothesis that Bagot had indeed made a mistake
in building his watermill at Ben Lomond. The evidence that has
been reviewed, on balance supports that hypothesis. Whereas
the documentary record gives the impression that his failure
was due to cash flow, the physical evidence indicates that it
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Fig. 58: Cutting XV: demolition rubble overlying the clay jloor ofthe jlourmill, view from south. Note the granite blockjorming the base ofthe wall box,
clearly quarried from a weathered outcrop. Arrow points to north. Scale in em. August 1982.
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give some indication that the building itself was left
incomplete and then subsequently demolished. If the mill had
operated, then there should at least have been evidence of
installations on its ground floor, particularly traces of a support
for a bearing to carry the flourmill end of the transmission
shaft from the waterwheel. No such evidence was found, and
the part of Cutting XV adjacent to the wall box in the
southwestern wheelchamber wall was examined very
carefully. It has to be concluded that the flourmill was still
unfinished at the time that Bagotbecame insolvent in 1879 and



Fig. 61: Cuttings XV-XVII. excavation completed. View from south-west. September 1982.
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would have been water flow, or lack of it, that would have led to
failure sooner or later, even without his financial difficulties.
Lake L1angothlin, dammed or not, did not constitute a long
term reliable watersource, given the rainfall variability of the
area. In addition, the mill race was too long and too crude to
make the most economical use of such water as was available.
This was because the mill was not sited in the best place but at a
location near the homestead, where supervision would be easier
and where the waste water could be used for irrigation and
other purposes. In the matter of water supply alone, Bagot was
doomed to fail because he was mistaken about the environment
in which he found himself.

Otherwise, the general layout and design of the mill seems
to have been well thought out, and it is probable that here we
see the influence of the undoubtedly hard-headed engineer,
Goddard. It was Bagot, however, who was paying the bill and,
judging by his numerous letters to the local press, Bagot had a
considerable opinion of his own abilities and would almost
certainly have insisted on having his own way with many of
the details. Thus the ambitious plan to have a sawmill, a
flourmill, and a textile mill: the first quite practical, the second
over-ambitious, the third nothing but a dream. As if all that was
not enough, he must involve himself in irrigation as well. The
reality was somewhat different: unimpressive water-control
facilities and tailrace, and a wheel that needed repair after less
than five months of operation. Unfortunately the
archaeological evidence is no longer sufficient to tell us how
up-to-date the wheel design was but, although its power-take
off arrangements showed awareness of current practice, the
materials of which the wheel was built were old-fashioned and
the type of wheel may even have had to be changed in the
course of construction. In addition, the stonework that
supported the wheel was underdesigned, so that one wall of the
wheelchamber had to be buttressed soon after construction
because it had developed a lean. Surely this in itself is eloquent
concerning the execution of the whole project: 4 tons of
waterwheel supported on one side by a leaning wall suggests
strongly that all was not well.

Fig. 59: Cutting XV: jlakes ofstone resulting from stone-trimming by
the masons building the jlourmil/ walls. The fact that these had not
been removed from the floor suggests that building was halted before
completion. Scale in cm. September 1982.

Fig. 60: Doorway in southeastern wall ofthe central space ofthe
flourmill, exposed in Cutting XVI. View from west. Scale in cm.
September 1982.



Fig. 62: Cuttings XV-XVll. excavation completed, section-drawing in progress. View from east. September 1982.

But why a waterwheel at all? McCrossin's Mill in Uralla,
built in the late 1860s and early 1870s, was equipped with a
16-horsepower steam engine (Godwin 1983: 67) and the
machinery at McCrossin's Mill had been set up by H. S.
Goddard. Furthermore, Linge (1979: 529) shows that of the
seventeen flourmills on the Northern Tablelands in 1879 no
less than sixteen were driven by steam. Surely Bagot would
have been better served by a steam engine, particularly as he
must have had firewood available in abundance? Even if his
attempt to use waterpower did have merit, however, he hardly
went about it in the best way. A light iron suspension wheel
would have had considerable technical advantages over a
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heavy timber and iron one. Indeed, if he really had wanted t
be innovative, there were by 1877 very successful wate
turbines available, so that according to an 1875 Massachusett
census in the United States, for instance, only about 500 out 0

2806 waterpowered installations surveyed were still usin
traditional vertical waterwheels (Reynolds 1983: 346). T
turbine was smaller and lighter than the traditiona
waterwheel, that is to say its weight per unit horsepower wa
less. It represented the future for waterpower, the vertica
wheel represented the past. It seems that Bagot, perhaps for n
fault of his own, was as out of touch with technical advances a
he was mistaken about the environment of New England.
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ANALYSIS AND REVELATION:
OLD SITES NEVER DIE

A substantial part of the evidence from most archaeological
excavations consists of movable 'finds', artefacts either in the
sense that they have been manufactured or modified by people
or in that they have been deposited at the excavated site by
human agency. Analysis of such artefacts, both for the
information that might be extracted from them directly and for
the information that their stratigraphic and areal contexts
within the site might produce, is standard procedure following
all excavations, although the extent to which it is done is
highly variable. In the case of Bagot's Mill, where all
excavated deposits were sieved through 6 or 7 mm mesh
(except the clayey deposits of Cuttings XX and XXI), it was
expected that the artefacts recovered would confirm and
amplify the structural evidence investigated on the site. It was
also assumed that the bulk of the artefacts would reflect the
industrial activities at this place directly attributable to
Christopher Bagot. In the event, few of the artefacts had
anything to do with the structural evidence and the majority of
them consisted of domestic and industrial waste deposited at
the site after the abandonment of the watermill. Thus the
analysis of the excavated artefacts provided a major problem:
most of them were irrelevant to the task of testing the
hypothesis around which the research project had been
structured. What was to be done, throw them away? Some
archaeological excavators in the past would have done just that
but it did seem that this anomaly might have something to tell
us that was archaeologically rather than historically
interesting. The obvious question that needed answering was
why had this situation arisen?

Before going any further, however, it is necessary to look
in detail at the general outcome of the artefact analysis. If one
tabulates the whole 18,812 excavated artefacts, arranging them
in artefact categories and according to their areal and
stratigraphic locations in the site (but excluding unidentified
bone), a clearly noticeable pattern emerges. This is particularly
the case if the stratigraphic contexts are grouped respectively
into those directly associated with the 'life' of the mill, those
associated with its demolition, and those associated with the
period that has elapsed since the demolition. For brevity's
sake, these contexts will be referred to as: 'Life of mill',
'Demolition', and 'Post mill'. Tabulation of the excavated
artefacts according to this grouping (Table 1) shows that the
majority of items (a total of 13,352) came from the Post mill
period, far fewer (1410) came from the Demolition period, and
only a tiny number (531) came from the Life of mill period.
Thus only 3.5 per cent of all artefacts (excluding unidentified
bone) had a direct relevance to the structure of the mill and its
operation, and this increased to only 12.7 per cent if one
included the demolition material. Indeed, if one ignored the
rather meaningless stone and mortar category, this reduced the
figures to 3.0 and 11.5 per cent respectively.

This is a remarkable situation, just how remarkable being
perhaps more easily appreciated when the totals for each
artefact category in each period are presented as percentages
and turned into a histogram (Fig. 64). It may (quite
reasonably) be complained that the very small number of
artefacts in some of the categories makes percentages rather
silly (Fig. 65) but if one considers only the three most
common, bone, glass, and metal, the domination of artefacts
from the Post mill period is still overwhelming. Furthermore,
the predominance of bone at this site, constituting almost half
of all excavated artefacts, raises some interesting questions.
Clearly, this material had very little to do with Bagot's
watermill. Such a revelation by the artefactual analysis,
suggested that the evidence might be used to test a different
hypothesis from that around which the research project was
originally constructed. This new hypothesis would be an

archaeological rather that an historical one. It might be stated
most directly as: old sites never die. More formally it could be
hypothesized that such an abandoned site is likely to continue
to attract human use, although the character of that use may
change. The evidence from the artefactual analysis will now be
examined to see whether this hypothesis is supported or
rejected in the case of the Bagot's Mill site.

Bone

Identification of the excavated bones was carried out by Sue
Pearson, who did most of the analysis of the Bagot's Mill
movable evidence. She was able to use the comparative bone
collection built up since 1974 by the Department of
Archaeology and Palaeoanthropology at the University of New
England, but also made use of Bensley (1938), Young (1962),
Eddy (1964), Jones (1968), Brothwell & Higgs (1969), Taylor
(1970), Hildebrand (1974), Getty (1975), Bracegirdle & Miles
(1977), Romer & Parsons (1977), Merrilees & Porter (1979),
Watts & Aslin (1981), and Grant (1982). When the total
number of bones identified for each species was plotted (Fig.
66), it was apparent that rabbit bones were the most common,
followed by domestic sheep, brushtail possum, cow, domestic
cat, and a range of wild animals and birds. These
identifications were then tabulated against the areal and
stratigraphic origin of the bones (Table 2), revealing that not
only did the Post mill period have far more identifiable bones
but that they came from a much greater range of species than
was the case with the bones from either the Life of mill period
or the Demolition period. Whereas the Life of mill period had
only rabbit, sheep and cow bones, and the Demolition period
had the same plus the black rat, the Post mill period had all of
these plus nine other species and assorted unidentifiable bird
bones. This distribution can be more easily seen when the
percentage of bone from each period for each species is plotted
as a histogram (Fig. 67). Merely counting identifiable bones
has, of course, long been thought to be an unreliable indication
of the actual number of animals represented. However, in this
case, even when the minimum number of individuals is
calculated, the overall picture remains the same (Table 3 ).

The most likely explanation for the curious distribution of
bone at the Bagot's Mill site becomes apparent when the
evidence is looked at more closely. For instance, the section of
the sawpit (Cutting XIX) not only produced a large number of
the identifiable bones but also by far the greatest range of
species. Although it had comparatively few bones of
domesticated animals, it had (with the exception of rabbit)
most of the wild animal and bird bones, including all the
brushtail possum bones found at the site (Table 2). The
wheelchamber (Cuttings I, VII, X, and XIV) also had many
identifiable bones but they were mainly of domesticated
species and of rabbit. In the tailrace (Cutting VI), however,
rabbit was virtually absent but there were 265 cow bones and
121 sheep bones, most of them consisting of lower leg bones
or mandibular fragments and dentition. Elsewhere, it seemed
that although sheep were sometimes represented by a range of
skeletal parts, cattle bones were generally more limited in
range. Some other animals, in contrast, appeared to be
represented by complete skeletons, particularly was this the
case with rabbit, brushtail possum, and domestic cat.

From this evidence and its distribution between the three
periods at the site, it seems reasonable to conclude that after
the watermill was abandoned it became used as a disposal
site: for butchery waste, the occasional dead sheep or cat, and
the carcases of rabbits and brushtail possums which had
probably been killed for their skins. This material was thrown
into convenient holes, depressions, or spaces; the
wheelchamber, the tailrace and the sawpit being particularly
so used. In the case of the wild fauna in the sawpit, some of
this, such as the rats, may have been dumped by human
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Table 1. Bagot's Mill excavated artefacts.

Period: 1. Life of mill, 2. Demolition, 3. Post mill.
Location: FM. Flourmill, 8M. 8awmill, we. Wheelchamber, 8P. 8awpit, F. Flume, TR. Tailrace
Cutting: blk. baulk, sph. spoil heap.
Layer: ft. foundation trench, ph. posthole, cph. central posthole, f. feature, tp. test pit, 2ws. wall scree Unit 2, 2lws. lower wall scree Unit 2,
s. surface, unid. unidentified.
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1 3 3 1 4
1 4 13 13 10 1 1 1 39
1 8M IX 3 1 6 89 10 1 107
1 fl 2 2
1 f2 4 4
1 f3 5 1 6
1 f4 15 15
1 8M XI 2 14 9 5 1 29
1 8M XII 3 27 2 34 6 1 70
1 8M XIII 2 2 2
1 FM XVII to 1 1

Total 93 73 262 69 27 4 1 0 1 0 1 0 0 0 0 0 0 531
2 FM II 2 1 6 6 26 13 3 55
2 TR VI 2 2 1 14 17
2 8M IX 2 7 22 125 29 14 15 1 213
2 FM XV 2ws 12 207 9 13 10 1 252
2 21ws 6 18 1 3 1 29
2 3 147 92 30 20 19 4 1 313
2 FM XVI 2 25 18 80 2 28 231 384
2 3 5 4 18 9 1 2 1 40
2 FM XVII 2 10 19 14 4 1 28 76
2 3 11 9 6 4 1 31
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3 we I 1 2 3 15 12 5 2 39
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3 FM IV 1 1 1 58 60
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Fig. 64: Percentage ofeach artefact category in each period. (The Post mill bone is inflated by 2.1 per cent by the inclusion ofunidentified bone.)
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Fig. 67: Percentage ofbone from
each period for each species.

Fig. 66: Total number ofbones
identified for each species.
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Table 2. Bagot's Mill identified bone.

Period: 1. Life of mill, 2. Demolition, 3. Post mill.
Location: FM. Flourmill, SM. Sawmill, we. Wheelchamber, SP. Sawpit, TR. Tailrace.
Layer: 2ws. wall scree Unit 2, 2lws. lower wall scree Unit 2.
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2 FM II 2 1 1
2 TR VI 2 2 2
2 SM IX 2 7 7
2 FM XV 2ws 12 12
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2 3 1 4 5
2 FM XVII 2 1 1 8 10
2 3 1 10 11

Total 117 61 44 4 226
3 we I 2 479 31 287 2 7 806
3 SM V 1 1 8 9
3 TR VI 1 2 263 121 386
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3 SM VIII 1 18 2 20
3 SM IX 1 5 5
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3 2 1 1
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3 FM XV 1 6 6
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3 3 33 33
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Species totals I 2243 453 1395 42 39 1 153 1241 3 16 122 17 1 1 5727
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rabbits, that the first official report in the Bundarra district
concerning them was in 1901 (Harris 1982: 98) and their
infestation of the part of New England north of Armidale is
recorded as dating from the early 1900s (Camm & McQuilton
1987: 79). In short, the rabbit bones at Bagot's Mill most
likely date only from early this century and the presence of
some of those bones in deposits attributed to the Life of mill
period and the Demolition period (Table 2) must call into
question the reliability of that attribution or indicate that there
had been rabbits burrowing into the site. The neat division of
the site's history into three periods may, in fact, be somewhat
unrealistic. Following the formal demolition of the mill, it is
quite likely that informal demolition continued intermittently
for some time, as local people fossicked about in the ruin for
stone and children amused themselves by pushing stones off
the walls.

agency but others, such as the brown snake and the bearded
dragon, may have been the result of natural deaths because the
abandoned pit could have provided quite a suitable habitat for
some species. Mr Dick Streeter can remember the ruin of the
mill in the late 1930s and early 1940s, when it was covered
with blackberries. If this was its condition for most of the time
from the late nineteenth century till then, it would have been
attractive to a range of birds and animals, perhaps including
rabbits whose burrowing habits often make their bones
difficult to interpret when they are found in archaeological
sites. During the course of our excavations we saw no obvious
signs of disturbance of the stratification by rabbits, and the
Bagot's Mill site is generally so stony and so shallow that it
may not have been particularly attractive to them. Hence the
suggestion that they were dumped on the site by human
agency. However, it should be noted, with regard to the
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Table 3. Minimum number of individuals from each period.

Life of Mill

The Bagot's Mill excavation produced a large number of metal
artefacts, nearly all of ferrous metal and over 55 per cent of
them from Cutting XIX, the section into the sawpit filling
(Table 1). As with the bone, by far the greater number of metal
items came from the Post mill period, even if the material from
the sawpit is excluded. With an industrial site such as this, it
might have been expected that the Life of mill period or
perhaps the Demolition period would have produced the
greatest amoupt of metal but this was not the case. Ignoring for
the moment the sawpit metal, 87 per cent of the total weight of
all other metal from the site came from the Post mill period
and only 1 per cent and 12 per cent from the Life of mill period
and the Demolition period respectively (Table 4). Even if one
takes obviously building-associated items like nails, there is
still more material dating from after the mill's abandonment
than from its working life (Table 5).

However, a small number of metal artefacts that were
relevant to the functioning of the mill did have a stratigraphic
distribution mainly in the Life of mill and Demolition periods.
These included lead heads from roofing nails, found in Life of
mill deposits in the sawmill, that indicated the use of
galvanized iron roofing. There were also 7 iron wedges from
the Life of mill deposits in the sawmill. In addition, there were
copper rivets, sometimes associated with copper washers, and
in many instances with traces of leather adhering to them. A
total of 16 rivets and washers was recovered from Life of mill
deposits, all of them within the sawmill. A further 37 came
from Demolition deposits, all but one of them again from the
sawmill, the exception being from the interior of the f1ourmill.
Even the remaining 21, which came from Post mill contexts,
included 3 from the sawmill and 14 from the sawpit (Table 6).
These items are clear evidence for the former existence of
leather drive-belts within the sawmill, belts whose joins were
customarily made with copper rivets and washers. It should be
noticed, however, that these artefacts also were spread through
all three periods of the site, again calling into question the
stratigraphic integrity of the deposits or the reliability of their
attribution to the different periods. Yet it should also be
remembered that these are very small objects, mostly of about
1 cm greatest dimension, and therefore particularly susceptible
to even minor site disturbance.

452
215
667

33796

253
134
387

29289

73
37
110

4085

126
44
170

422

whole
part
Total

Table 6. Copper rivets and washers.

Period: 1. Life of mill, 2. Demolition, 3. Post mill.
Location: FM. Flourmill, SM. Sawmill, WC. Wheelchamber,
SP. Sawpit.
Layer: f. feature, s. surface.

Period Location Cutting Layer Rivets Washers Rivets
with

leather

1 SM VIII 2 5 3
1 SM IX 3 2 2
1 f1
1 SM XII 3
1 SM XIII 2 1
2 SM IX 2 1 2 33
2 FM XVI 3 1
3 WC VII s1 3
3 SM IX 1 1
3 SM XI 1 1
3 SP XIX 4 3 6 5

Nails Life of Mill Demolition Post Mill Total

Table 5. Number of nails and parts of nails,

Life of Mill Demolition Post Mill Total

This last remark might also be applied to the spent
ammunition recovered from the site; further evidence, if any
were needed, of rural Australia's long-standing preoccupation
with guns. The Bagot's Mill excavations produced no less than
115 rounds of assorted ammunition, far exceeding the 34 items
from Winterboume (Connah, Rowland & Oppenheimer 1978:
52, 54). This collection of material included both shotgun and
rifle ammunition and, although most of it came from the Post
mill deposits, there were several items from the Life of mill
and Demolition contexts (Table 7). In cases where dates could
be given, they were in the twentieth century, in some instances
as late as World War II, and it is probable that all the
ammunition recovered belongs to the present century. This
being the case, its stratigraphic distribution should again make
us cautious. The presence of all this ammunition on the site
also raises the question of how it got there. Some may have
been disposed of there, either alone or with other unwanted
items, but it is also possible that the abandoned mill may at
times have been used for target-shooting, with the
wheelchamber walls providing a safety butt behind the targets.

The rest of the excavated metal, other than that from the
sawpit, consisted of a great variety of objects including nails, an
oil can, a tin-opener, a buckle, chain links, a spike, fragments of
both flat and triangular files, screws, bolts, an assortment of
barbed and plain wire, and miscellaneous other items. Most of
this does not merit further discussion but the nails do deserve a
little more attention. These varied greatly in length and
diameter, some being handmade and some being 'Eubank's'
wrought nails which Varman (1980: 33) thought were used until
about 1870. Others were horseshoe nails; wire nails Type I and
II; rose-headed nails Type la, c, and d, and Type lIb and c; and
rhomboid nails Type Ia and b, and Type Ha, b, and c (Varman
1980: 34). Most of these nails, like much of the other assorted
metal at the site, probably resulted from Post mill period
dumping rather than coming from the mill building itself.

Table 4. Weight of metal (g), excluding sawpit.

2
1
1

4
5
9
1

63
20
24

7
6
3

13
1
2
2
1
1
1
1

Post Mill

Orydo~guscun~uws

Bos taurus
Ovis aries

Oryctolagus cuniculus
Bos taurus
Ovis aries

Rattus rattus

Demolition

Oryctolagus cuniculus
Bos taurus
Ovis aries

Rattus rattus
AVES

Felis catus
Trichosurus vulpecula

Amphibolurus barbatus
Pseudonaja textilis

Oacelo novaeguineae
Hydromys chrysogaster

Platycercus elegans
Mus musculus

Oasyurus maculatus

Metal



Table 7. Ammunition.

Period: 1. Life of mill, 2. Demolition, 3. Post mill.
Location: FM. Flourmill, SM. Sawmill, we. Wheelchamber, SP. Sawpit, TR. Tailrace.
Cu«ing: blk. baulk.
Layer: 2ws. wall scree Unit 2, s. surface.

Note: Items for which no type is specified are probably rifle ammunition, some of it 303. Dating of cartridges, where provided. was kindly
supplied by Tom Turton, of Toongabbie, NSW.

Period Location Cutting Layer No. Markings Identification

1 SM IX 3 2 .22
2 FM XV 2ws 1 .22 US 1920s?
2 FM XVI 2 1 shotgun EB LONDON No 2 1920
3 WC I 2 1 .22 Q

3 1 shotgun
3 FM II 1 .22 Q

3 TR VI 1 shotgun REM-UMC REMINGTON No. 12
3 1 shotgun KYNOCH ...M... Q 2
3 WC VII 1 9 MG 310 WW I I 1940-43
3 2 1 410 shotgun
3 SM IX 1 1 .22
3 we X 1 1 MJ V 1144
3 WC XIV 1 16 MWV 1144
3 47 MJ V 1144
3 1 MG 310 WW I I 1940-43
3 2 .22 EH ICI
3 s 4 MWV 1144
3 11 MJ V 1144
3 2
3 FM XV 1 MWV 1145 303 mk V I I 1945 Welshpool arsenal
3 1 shotgun 1910-1930
3 FM XVII 1 1 shotgun KYNOCH NOBEL 12
3 SP XIX 4 5 shotgun ELEY LONDON No. 12
3 1 shotgun
3 FM blk1 3 1 .22 Q

3 1 shotgun REM-UMC REMINGTON No. 12

By far the most interesting of the metal artefacts were
those from the section of the sawpit (Cutting XIX). Metal was
found throughout the filling of this pit but the greater number
of items came from an almost solid mass of iron in Layer 4,
towards the pit bottom (Table 1 & Figs 46 & 49). This material
appeared to have been dumped into the pit all at one time and,
bearing in mind that our excavation sampled only about 40 per
cent of the pit, it looked as if a whole dray-load had been
emptied into it. It gave an opportunity, therefore, to study a
collection of Australian rural ironwork from the late nineteenth
to early twentieth century. Unfortunately, more precise dating
is not possible. Although rabbit bones were found throughout
this deposit, its loose character (Fig. 45) and the fact that over
83 per cent of the rabbit bones came from the upper three
layers, makes it an open question as to whether the dumping of
the iron dates from before or after the early 1900s.
Nevertheless, the balance of probability is that much of the
material was already old when it was dumped, because quite
clearly we are dealing here with a collection of scrap from a
blacksmith's workshop.

That such is the case is clearly apparent from the character
of the artefacts present (Table 8). Horseshoe nails, horseshoes
(mostly broken), offcuts from forge work (Fig. 68), scrap, and
broken tools, dominate the assemblage. Indeed, amongst the
items are fragments of blacksmith's tongs, all with their long
handles cut off, presumably so that the iron could be reused
(Fig. 69). There was also an impressive array of broken files,
some of them handmade (Fig. 70). In addition, there was a
remarkable range of artefacts illustrating some of the many
tasks to which a rural smith had to tum his hand, to either
make or repair items. There were, for instance, pieces of
hinges (Fig. 71), hooks of various types (Fig. 72), agricultural
and woodworking tools (Figs 73-75), buckles and possible
trace swivels from horse harness (Figs 76-77), fragments of
horse bits, stirrups and vehicle fittings (Fig. 78), and numerous
mysterious offcuts from round bars through which were cut

oblong holes (Fig. 79). It was a long time before we realised
that these were pieces cut from the iron parts of bullock yokes
(Fig. 80). Some 61 per cent of all the artefacts had been
produced by forging and could have been made or at least
repaired or sharpened in a rural blacksmith's shop (Fig. 81).
However, 26 per cent consisted of cast-iron items that would
have come from an industrial foundry. Some of this may have
been turned out by Goddard's foundry in Uralla but most of it
probably had a more remote origin. Prominent were numerous
cast-iron finger-like blade-guides from the cutting-bar of a hay
mower (Fig. 82). All of these were broken and had clearly been
replaced by spares, a reminder that by the late nineteenth
century rural blacksmiths were having to cope with all sorts of
mechanical work, as well as with the more traditional jobs.
Also amongst the ironwork were a number of the triangular
blades that would have been fitted to such a cutting-bar but
they were of forged material (Fig. 83). Finally, 12 per cent of
the ironwork consisted of sheet metal, that would again have
had a factory origin, as also would the 1 per cent of the
material that was made up of wire.

The whole collection of ironwork was examined by Stuart
Murray, who looked particularly at the forged items. His
opinion of these is of considerable interest, as he is himself a
working blacksmith and farrier. Asked to sort the forged
material according to the likely uses of the various items, he
found not surprisingly that the single most common use was
connected in one way or another with horses (Fig. 84). After
this came a whole variety of miscellaneous artefacts, followed
by things associated with building, and finally tools and
vehicles. Highly subjective but nevertheless of interest was the
outcome of his being asked to sort the forged work into items
which he thought had been made by tradesmen and those
which had been produced by laymen (Fig. 85). The result
suggested that the Australian rural tradition of make do was
well developed on Ben Lomond Station late in the nineteenth
century.
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Fig. 69.' Sawpit ironwork: fragments ofblaeksrnith's tongs. Scale in ern.

Fig. 71: Sawpit ironwork.' pieces ofhinges. Scale in ern.

Fig. 70.' Sawpit ironwork: fragments offtles. Scale in ern.

Fig. 68: Sawpit ironwork: ojjc'utsfromj(Jrge work. Scale in em.

10.70
8.41
8.37
8.28
8.24
4.87
4.75
4.75
4.45
4.41
4.33
3.30
3.04
2.41
2.25
2.12
2.12
1.67
1.62
1.50
1.10
1.10
0.71
0.62
0.62
0.50
0.50
0.46
0.46
0.42
0.42
0.37
0.30
0.30
0.17
0.12
0.08
0.08
0.08

Nails, horseshoe
Rectangular rods
Scrap, misc
Round rods
Wire mesh
Unidentified items
Horseshoes, broken
Bolt threads
Scrap, single hole
Containers
Broken links
Flat strips
Bolt heads
Nails, building
Scrap, triangular
Horseshoes, complete
Eyelets
Agricultural machinery
Tools
Bolts
Nuts & washers
Scrap, multiple holes
Ox equipment
Hooks
Miscellaneous
Machine parts
Scrap, wedge shaped
Links & chain
Buckles
Screws
Domestic
Rivets & washers
Hinges
Horse equipment
Connecting plates
Locks
Brands
Spikes
Cartridge cases
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Category %

Table 8. Sawpit ironwork (Cutting XIX, Layer 4).

Of particular interest amongst the sawpit ironwork were
the ends of two cattle branding irons, from which the long
handles had been cut off for reuse (Fig. 86). Both of these irons
consisted of a single capital letter 'B', and are therefore very
likely to have been those used by Bagol. According to the
Register of Securities at the Armidale Branch of the Bank of
New South Wales (Bank of New South Wales 1877-1902)
many of Bagol's cattle were branded with a reversed B
followed by a B, others being branded GL and reversed B
followed by a B. Volume I of the Large Stock Brands Register
records that reversed B followed by a B, with an inverted T-bar
above the letters, was the brand registered to Bagot Bros.,
defined as John Guy Bagot and Walter Edward Bagol. Also,
'Web' (1934; 1939) remembered the Bagot brand as B
(reversed) B. The single B branding irons that were excavated
could, of course, easily be used to produce this brand, simply
by applying them twice, with the left-hand letter reversed.
Whether this brand stayed in use after the bank took over Ben
Lomond from Bagot is unknown, but it must surely have been
abandoned by early this century when the property was first
sold and then subsequently broken up. Thus it was that the two
branding irons finished up amongst the blacksmith's scrap
with, like much of the rest of that scrap, their reusable parts cut
off on the anvil. Incidentally, when shown these two branding
irons, Stuart Murray declared one of them to be tradesman's
work, while the other was the work of a layman.

There are many aspects of this sawpit ironwork that would
repay more specialist examination than is possible here. One
thing that was done, however, was to record the measurements
of all the complete horseshoes amongst the material (Fig. 87 &
Table 9). These have relevance to both traditional farrier
craftsmanship and to the history of horse-breeding in



Fig. 72: Sawpit ironwork: hooks and]ragments ofhooks. Scale in em.

Fig. 73: Sawpit ironwork. From top: fragment ofunidentified blade, two
fragments ofscythe blades,fragment ofsaw blade. Scale in em.

Fig. 74: Sawpit ironwork: fragments ofspades and other handtools. Scale
in em.

Fig. 75: Sawpit ironwork: handle and carpentry bits. Scale in em.

Fig. 76: Sawpit ironwork: hDrse-harness buckles. Scale in em.

Fig. 77: Sawpit ironwork: possible trace swivels ]rom horse harness.
Scale in em.
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Fig. 78: Sawpit ironwork:fragments ofhorse bits. a stirrup, and vehicle
fittings. Scale in em.

Fig. 79: Sawpit ironwork: offcutsfrom the iron parts ofbullock yokes.
Scale in em.

Fig. 80: Bullock yoke at Abington Station near Bundarra, New Englmul.
in 1994, showing the part represented in the sawpit ironwork at Bagot's
Mill, Scale in em.
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Wire 1%

Fig. 81: Sawpit ironwork: frequency ofmetal processes.

Fig. 82: Sawpit ironwork: cast-iron blade-guides from the cutting-bar afa
hay mower. All three have broken in the same place. Scale in em,

Fig. 83: Sawpit ironwork: blades from the cutting-bar ofa hay mower.
Scale in em.



Fig. 84: Sawpit ironwork: uses offorged artefacts.

- -- -- -o 10cm

Fig. 85: Sawpit ironwork: frequency oftradesman's and layman's work
amongst the forged artefacts.

Fig. 86: Sawpit ironwork: parts oftwo ofBagot's cattle branding irons,
The one above is thought to be layman's work, while that below is
tradesman's work, Drawings by Stuart Murray.

Outside
breadth

Australia. As the figures show, the horses re-shod on Ben
Lomond Station, which could have included visitors' horses as
well as those belonging on the property, varied considerably in
the size of their feet. It would appear that everything from
small stock-horses to heavy draught-horses were involved.

The mass of ironwork from Layer 4 in the sawpit (Cutting
XIX) would appear to have resulted from someone clearing
out unwanted scrap from a blacksmith's forge, The existence
of a blacksmith's shop was remembered by 'Web' (1934) and
this could have been located quite close by amongst the work
buildings associated with the Ben Lomond homestead. The
material, which collectively is very heavy indeed, must have
been loaded onto a dray and carted to the mill site where it was
dumped into the abandoned sawpit. This is a clear indication
that the site had become used as a disposal location, supporting
the interpretation of much of the rest of the metal excavated
from the site and that of most of the bones.

Glass

Inside
breadth

Inside
gap

Length

This material, usually much fragmented, is often one of the
most common artefact categories on nineteenth-century
Australian sites, At Bagot's Mill it comprised nearly 16 per
cent of the total artefacts, compared with bone that made up
over 49 per cent and metal that came to nearly 26 per cent. It
was widely distributed through the site (Table 1) but again by

Outside
gap

Fig, 87: Sawpit ironwork: horseshoe measurements (see Table 9).
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Life of Mill Demolition Post Mill Total

Table 10. Number of glass fragments

Period: 1. Life of mill, 2. Demolition, 3. Post mill
Location: FM. Flourmill, SM. Sawmill, we. Wheelchamber,
SP. Sawpit, TR. Tailrace.
Cutting: blk. baulk, sph. spoil heap.
Layer: s. surface.

shell, and seeds, all of them in either the Post mill or the
Demolition deposit or both. What was left consisted of a little
ceramic, mostly from the Post mill and Demolition period;
some leather fragments, nearly all from the Post mill period
but one from the Life of mill period in the sawmill; a small
number of buttons, distributed through all three periods; and a
clay smoking pipe and a stem fragment from a second pipe,
respectively from the Demolition period and the Life of mill
period in the sawmill. The only surprise in all of this was the
rarity of ceramic artefacts, and the fact that only very small
fragments were found, about which little could be said other
than that blue and white ware was present. This would suggest
that the dumping of materials on the site, after the mill's

29692500396

Table 11. Bagot's Mill glass.
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1 FM II 3 2 2
1 SM VIII 2 49 1 50
1 4 13 13
1 SM IX 3 1 5 6
1 SM XII 3 2 2

Total 65 8 0 0 73
2 FM II 2 6 6
2 TR VI 2 1 1
2 SM IX 2 11 11 22
2 FM XV 3 92 92
2 FM XVI 2 18 18
2 3 4 4
2 FM XVII 2 19 19
2 3 9 9

Total 160 11 0 0 171
3 we I 1 1 1 2
3 2 64 64
3 FM II 1 22 22
3 FM IV 1 1 1
3 SM V 1 34 10 2 46
3 TR VI 1 28 1 36 65
3 we VII 1 68 68
3 2 136 136
3 VII 1 235 235
3 SM IX s 2 6 8
3 1 23 23
3 we X 1 233 8 3 6 250
3 SM XI 1 1 1 2
3 SM XII 1 32 1 33
3 we XIV 1 1331 1331
3 FM XV 1 23 23
3 2 225 225
3 FM XVI 1 24 24
3 FM XVII 1 3 3
3 SP XIX 1 2 2
3 2 12 1 13
3 4 150 6 156
3 5 65 65

Total 2715 28 48 6 2797

Total numbers 2940 47 48 6 3041

Table 9. Horseshoe measurements, in em.
(see Fig. 87)

Length Outside Inside Outside Inside
breadth breadth gap gap

11.0 11.6 7.3 8.8 5.6
11.0 12.6 9.6 8.8 8.0
11.4 12.4 8.6 10.0 7.8
11.4 12.6 8.2 7.4 5.1
11.6 11.6 7.1 7.6 4.6
11.8 13.2 9.0 10.2 7.6
11.8 13.6 9.1 9.2 7.0
11.8 13.7 9.4 9.8 7.7
11.9 12.8 9.5 10.4 8.2
11.9 13.2 8.5 9.6 6.6
12.0 12.0 8.0 8.9 6.4
12.1 12.6 8.7 9.0 7.3
12.5 14.1 11.4 9.8 7.2
12.5 14.2 10.1 11.6 8.1
12.6 11.2 6.8 6.6 4.3
12.6 12.2 8.6 8.2 6.5
12.6 13.3 8.5 10.5 7.4
12.6 13.5 10.3 9.8 7.1
12.6 13.6 10.3 10.4 7.6
12.6 14.2 10.4 11.1 9.0
12.8 9.9 5.5 4.6 2.2
12.9 11.8 7.6 8.8 7.0
13.0 13.1 8.4 9.0 6.0
13.3 12.5 9.0 6.4 4.3
13.4 12.6 9.0 8.5 6.4
13.4 13.5 8.9 9.1 6.8
13.4 14.1 10.3 8.8 6.8
13.4 14.4 9.3 11.2 9.2
13.5 14.6 10.2 10.8 8.2
13.6 13.6 9.2 9.1 7.0
14.1 13.7 9.6 9.2 8.3

Miscellaneous artefacts

The remaining fourteen artefact categories made up less than
10 per cent of the total excavated assemblage (Table I & Fig.
65). About half of this consisted of flakes and fragments of
building stone and pieces of lime mortar, which could not tell
us anything that we had not already learnt from study of the
site structures themselves. Nearly 2 per cent more was made
up of wood fragments and charcoal, again with a distribution
strongly slanted to the Post mill period but in this case with a
fair amount of material in the Demolition period also. Tho
long pieces of wood found in the wheelchamber may possibly
have been remnants of the waterwheel but unfortunately their
stratigraphic context made it more likely that they had been
dumped, where found, after the abandonment of the site. The
remainder of the artefacts belonged to twelve different
categories but comprised less than 3 per cent of all artefacts
excavated. Among them were such obviously modem items as
cigarettes and pieces of plastic, bakelite, and rubber, all of
them appropriately from Post mill contexts. There were also
biological materials, including eggshell, snail shell, oyster

far the greatest amount came from deposits belonging to the
Post mill period (Table 10). The glass was sorted into that
which came from bottles, that which was probably window
glass, that which could be classed as domestic, such as
tableware, and that which could not be identified. When the
resulting figures were plotted against areal and stratigraphic
location (Table 11), it was apparent that over 89 per cent of all
glass consisted of broken bottles deposited during the Post mill
period. Fragmentation studies of this material from different
locations showed that there were up to 1890 fragments to each
kilogram of bottle glass. It is difficult to escape the conclusion
that not only was the abandoned site being used to dump
broken or unwanted glass items (notice the presence of
domestic glass only in the Postmill deposits) but that children
were using the location for that time-honoured sport of
throwing stones at bottles.
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abandonment, did not include typical domestic garbage from
the homestead itself. More likely, it was used as a dumping
place for work-related materials, such as butchery waste,
blacksmith's scrap, and bottles from the hired hands.

Do sites ever die?

The analysis of the artefacts excavated from the Bagol's Mill
site clearly supports the hypothesis that such an abandoned site
is likely to continue to attract human use, although the
character of that use may change. In the case of the abandoned
mill, the evidence indicates that the ruined, partly demolished
and probably overgrown structure, relatively near to the Ben
Lomond Station work buildings, became a convenient
dumping place. Work-related rather than typical domestic
waste was thrown into the sawpit, the wheelchamber, and the
tailrace, and probably scattered generally over the site as well.
This made sense, the place was of little use for any other
purpose and the holes in the ground were a threat to livestock
and humans alike. In addition, in a country where rural
shooters have been known to pepper everything from traffic
signs to watertanks and their neighbour's cows, the ruin of the
mill probably provided a convenient and safe place for target
shooting. Last but by no means least, it must have been a
magical place for children to play: everything from hide-and
seek in the wheelchamber to the smashing of glass and the
thunderous pushing of stones off walls. All of these activities
left evidence, as also did the animals that hid amongst the
rubble and the fossicking humans who looked for stones or
other things that could be scavenged, but none of this evidence
had anything to do with Bagol's mistaken mill. The use of the
space occupied by that structure had changed dramatically but
it was the presence of the remains of that structure that led to
its continued use.

Many years ago Robert Ascher (1961: 324) wrote about
what he called 'the Pompeii Premise' in archaeology: the
notion that what an archaeologist excavates is 'the remains of a
once living community, stopped as it were, at a point in time'.
In his view this was an erroneous notion but one that was often
implicit in archaeological literature. He emphasized the
importance of what Michael Schiffer (1972; 1987) later termed
'formation processes', all the natural and human influences
that at various times played a part in shaping the
archaeological evidence that we excavate. In Ascher's view
there was not some preserved past that we could study but only
the result of numerous interacting processes (Ascher 1968).
Thus, when we excavate a site we have to consider its whole
history, not just some little bit that happens to interest us. This
is particularly the case with many Australian historical sites,
where the periods of time on which we focus our
investigations are sometimes so very brief. In the case of
Bagot's Mill, for instance, the Life of mill period, as it has
been called, is unlikely to have lasted longer than three years at
the most. Little wonder that relatively few stratigraphic
contexts can be related to that period and that the site has more
deposits and more artefacts that belong to the century which
has passed since then. In truth, unless completely destroyed by
mining for example, old sites never die: they continue to have a
dynamic relationship to their natural and cultural environment,
their life story is ongoing and even our excavation becomes a
part of it.

THE MORAL
The Bagol's Mill research project was undertaken in order to
test one hypothesis but succeeded in testing two. The first was
generated from the historical record, the second grew out of
the analysis of the movable archaeological evidence excavated
from the site. It was as if we approached the site asking one
question but the site itself insisted that we also ask another. To
those historical archaeologists who are accustomed to thinking

of sites as windows on specific events in the past, the greater
part of this evidence would have been at least irrelevant, and
perhaps even justification for abandoning the site as unsuitable
for the research objective in hand. Most archaeological sites,
however, can only provide windows that have grimy, cracked
glass, through which with difficulty we can make out merely
distorted images. This is the real world of archaeological
evidence that we have to be able to work with. As Lewis
Binford (1981: 205) has remarked:

If we dismiss most of the archaeological record as
distorted, mixed, or disturbed, and seek only those
provenience units which appear to represent little
capsules of human behavior, we will continue to have
an impoverished, unrealistic view of the past. We must
seek rather to understand the archaeological record in
the state in which it is available to us. In most cases, the
greater the apparent disorganization, the more intense
the use of the place in the past; it is these disturbances
we must understand, instead of seeing them as
conditions which render the site "insignificant" and the
past unknowable.

In our case we had inevitably set out to investigate the site as a
capsule of human behaviour: the physical evidence should be
able to tell us whether Bagot made a mistake or not. We had
finished up, however, by seeking to understand the totality of
the archaeological record that was available to us. In the end, it
seemed, the site had almost more to tell us about archaeology
than about history.

And the moral in all of this? Research, surely, is a process
of discovery, but we may discover things that we are not
actually looking for, that are nevertheless important and
interesting. We should give them careful attention, for from
them we may eventually learn something new.
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