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William Stanley Jevons published the first thorough and scien-
tific study of the climate of Australia, in 1859, after only five
years in Australia (working as an assayer for the Mint in
Sydney). Excerpts from the Jevons study, along with comments
on his conclusions from a late twentieth century perspective, are
provided. Jevons was a most remarkable person, with an inex-
haustible curiosity and a highly developed intuitive sense for
recognising patterns in sparse datasets. Brief descriptions of
Jevons’s other contributions to economics, logic, the philosophy
of science, statistics, and photography, are provided, along with
some biographical information.

Introduction

The first thorough description of the Australian climate
was published in 1859 by William Stanley Jevons, a
gold assayer at the Sydney branch of the Royal Mint
(Fig. 1). Jevons was described by Lord Lionel Robbins
as ‘one of the great Englishmen of the nineteenth centu-
ry’ (Robbins, 1932), not because of his meteorological
work, but because he developed what has become
known as the marginal utility theory of value, and
because of his contributions to statistics and logic. His
writings on economics were so well regarded that Lord
Maynard Keynes delivered a centenary lecture on
Jevons’s life and work as an economist and statistician
(Keynes 1936). Inoue and White (1993) provide a com-
plete bibliography of works published by Jevons.
Jevons developed his initial interest in economic
questions during five years he spent as a young man in
Sydney (White 1982), and his first empirical work in
economics seems to have been inspired by his interest in
meteorology during his stay in Sydney (Stigler 1982).
He interrupted his studies in natural sciences at
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University College, London, in 1854 to take up the
assayer position in Sydney. After five years in Sydney
he returned to London where he soon completed two
seminal papers: ‘General mathematical theory of politi-
cal economy’ and ‘A serious fall in the value of gold’:
He was appointed to a chair of political economy at
Owens College, Manchester in 1866 and moved to
University College, London, in 1876. His other notable
works include The theory of political economy (1871)
and The state in relation to labour (1882). Keynes
deemed the Theory the ‘first modern book in econom-
ics’ (Keynes 1936). Jevons also made major contribu-
tions to statistics and logic - he was the first person to
use the word ‘Contrapositive’, a term in formal logic
meaning a conditional statement derived from another
by negating and interchanging antecedent and conse-
quent. His Principles of Science (1874) synthesised the
informal inductive logic of John Stuart Mill and the for-
mal deductive logic of George Boole and Augustus De
Morgan, and foreshadowed modern discussions on the
philosophy of science and the scientific method
(Schabas 1990). He built a ‘Logical Machine’ to mech-
anise the operations of logical inference (Kassler 1996).
Gardiner (1958) calls it ‘the first of its kind’.
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Fig.1  Photograph of William Stanley Jevons from a
photograph taken in Australia on 6 February
1858. .

His contributions to statistics were considerable. He
demonstrated the value of the geometric mean over the
arithmetic mean, introduced the use of a chart with a log-
arithmic vertical scale for charting proportional changes
in prices (a chart now referred to as a ‘ratio chart”), doc-
umented the problems involved in the construction of
index numbers (index numbers include, for example, the
consumer price index), and devised statistical means of
examining time series for secular trend, seasonal varia-
tion and cyclical fluctuations (FitzPatrick 1960). Jevons
also appears inadvertently to have been the inspiration for
Francis Galton’s introduction of the word ‘correlation’ in
its modern statistical sense (Stigler 1978). Jevons is also
remembered for the theory that sunspot cycles produced
business cycles (Sparkes 1974; Peart 1996). His last pub-
lished paper, prior to his death, was on this theory (Jevons
1882). Jevons was a member of the Statistical Society of
London (and its honourary secretary from 1877 to 1880),
and the Manchester Statistical Society.

One of his early attempts at an index series was to
count and classify (by date and type) all the published
works of Shakespeare, as an early social indicator
(Stigler 1982):

As these works are universally allowed to be the best

ornament of the English language, it seemed likely

“that the comparative degrees of attention bestowed

upon them at different periods would afford some

measure, or at least some imperfect indication, of the

degree of good taste then prevailing (Jevons 1864).

Many of his economic works used what we now call
time series. He was influential in inspiring greater use of
such diagrams, instead of the tabulations previously in
common use. These diagrams were analogue’s of mete-
orological time series and he even referred to their focus
as the study of the succession of ‘commercial storms’
(Stigler 1982). Stigler noted that:

Jevons’s diagrams may not be the first of their kind —

Playfair antedated him by over seventy years — but

they may well be the finest and the most fruitful.

The groundwork for many of his later contributions
was laid during his time in Sydney as a young man. His
duties at the Mint in Sydney were not arduous — he
wrote in a letter in January 1857 that:

I should not wonder if several days of each week I am

not occupied over the assays more than half an hour

per day,; but I nearly always attend the full six hours,
and fill up the time by preparations for larger num-

bers, or various things of my own (Black 1973, p.

261).

These ‘various things’ included meteorology as well
as economic and social issues. Jevons was the
Meteorological Observer for the Empire, a newspaper
owned by Henry Parkes. He had two scientific papers
presented to the Philosophical Society while in Sydney,
one on clouds, the other describing a sun-gauge. He was
very shy, and had the papers presented by a more expe-
rienced colleague, Dr John Smith. At the end of his uni-
versity career, many years later, he wrote:

Sometimes I have enjoyed lecturing, especially on

logic, but for years past I have never entered the lec-

ture room without a feeling probably like that of

going to the pillory (quoted in Keynes (1936)).

On the occasion of the reading of his sun-gauge
paper he noted in his diary:

In evening to Philosophical Society, where I put a

very good face upon the matter and heard my paper

read by Dr Smith; no question being asked I got
through the evening with great composure (quoted in

Black and Kénekamp (1972)).

Jevons was not sure why he became attracted to
meteorology, as he points out in a letter in October
1856:

1 am, however, awfully deep in Meteorology at pre-

sent. ! cant [sic.] say exactly why, but I began it near-
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ly two years since and having invested something like

£60 or £70 in apparatus, feel bound as well as well-

inclined to follow it up while I am in Australia.

(Black 1973, p. 244). _

The paper by Jevons on clouds (Jevons 1858)
describes the use of an instrument he constructed and
called a ‘section-glass’ to make ‘miniature representa-
tions’ of clouds. He used this to reproduce and explain
various cloud forms. His work was a convincing
demonstration that these forms were the result of sim-
ple dynamical causes, and that it was ‘unnecessary to
suppose that electricity possesses any active agency in
the production or modification of clouds’. This paper
seems to have been the first to entirely discard elec-
tricity as having a role in cloud formation. At the time,
electricity and magnetism were often advanced as
explanations of meteorological phenomena. Jevons, in
this paper, notes:

The new work of Lieutenant Maury on the
“Physical Geography of the Sea” contains one of
the worst examples of these vicious theories, for the
safest conjecture which he can offer, as the result of
the splendid system of observation of which he is
the head, is that the winds are probably directed in
their course by terrestrial magnetism. As a general
rule we may look upon all electrical theories as
utter nonsense.

In the same paper, Jevons observed what are now
called salt fingers and known to be due to double diffu-
sion (Schmitt, 1995a, 1995b). Jevons, in a letter to his
cousin in 1858, with respect to this paper, observed that
‘I am quite reconciled to the expectation that every thing
which I have said will be attributed to some previous
writer or adopted by some subsequent one, so that I shall
be quite shorn of all credit’. In the case of the salt fin-
gers Jevons was correct in his expectation — until recent-
ly Melvin Stern (1960) has been credited with the dis-
covery of double diffusion.

Later, on his return to London, Jevons (1861) demon-
strated that the well-known tendency for rainfall to be
greater at the ground level that at higher elevations was
attributable to wind (Hughes et al. 1993). Until Jevons,
many meteorologists believed this tendency indicated
that ‘part of the rain which falls upon the surface of the
earth does not proceed from the clouds, as we should nat-
urally suppose, but is derived from the lower strata of the
atmosphere’ (Jevons 1861, p. 421). Jevons constructed a
glass-sided wind tunnel, and observed wind flow over’
obstructions by using smoke as a marker. He showed that
a rain gauge acts as an obstruction, causing the wind to
speed up over the top, thereby carrying some drops
beyond the gauge and reducing the catch. Since this
demonstration by Jevons there have been many attempts
to reduce the problem caused by wind, and also to stan-
dardise the height of gauges and their exposure.

Jevons explored Sydney thoroughly, and wrote
extensive descriptions of the various parts of the town.
He went on several extended excursions, including to
the gold fields, and again wrote these up. He was
devoted to music, and wrote a book on the field
(Kassler 1996). As well, he was a pioneer of wet-plate
photography in Australia and took a large number of
photographs of friends and places in Sydney and the
surrounding area. The excellence of his work was
recognised by the presentation to his son of a medal,
by Australasian Photo-Review in 1954, ‘in recognition
of the excellence of his photography during the years
1857 and 1858’. His photographic work is described
by Burke (1955). The National Library of Australia
holds a microfilm master of his photographs.

The topic of the present paper, however, is not his
photography, nor his economics studies, nor his meteo-
rological reporting, nor his scientific papers, but his
attempt to provide as complete a description of the
Australian climate as was possible given the limited
amount of data available to him (Jevons 1859a). I will
describe some of his speculations, and how they have
stood the test of time. Jevons provided some remarkably
accurate descriptions of climate fluctuations in this
country, based on very limited data. Perry (1966) briefly
discussed some of Jevons’s description of the climate;
the intention here is to provide a fuller account, and to
examine Jevons’s conclusions from a late twentieth cen-
tury point of view. Few copies of his description of the
climate (Jevons 1859a) appear to exist — it seems appro-
priate to provide a relatively complete description, to
document what Jevons first noted about the climate of
Australia.

While in Sydney, Jevons wrote - in a letter to his sister
in England — the following analysis of his own powers:

I have scarcely a spark of imagination and no spark of

wit. I have but a poor memory, and consequently can

retain only a small portion of learning at any one time,
which great numbers of others possess. But I am not
so much a storehouse of goods as I am a machine for
making those goods. Give me a few facts or materials,
and I can work them up into a smoothly-arranged and
finished fabric of theory, or can turn them out in a
shape which is something new. My mind is of the most
regular structure, and I have such a strong disposition
to classify things as is sometimes almost painful. [ also
think that if in anything I have a chance of acquiring
the power, it is that I have some originality, and can
strike out new things. This consists not so much in
quickness of forming new thoughts or opinions, but in
seizing upon one or two of them and developing them
into something symmetrical. It is like a kaleidoscope;

Jjust put a bent pin in, or any little bit of rubbish, and

a new and symmetrical pattern will be produced

(quoted in Keynes (1936)).
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His ability to take a few facts and ‘work them up into
a smoothly arranged and finished fabric of theory’ is evi-
dent in his discussion of Australia’s climate.

‘Some data concerning the climate of
Australia and New Zealand’
This was the title of the 52-page section contributed by

Jevons to Waugh’s Australian Almanac for the Year
1859. The section is divided into seven chapters. I will

briefly highlight the more interesting conclusions

reached by Jevons. He described his intention thus:

My object has been to present in an available form
such accurate numerical data as are attainable, and
secondly, to group together general information as to
the winds, rains, rivers, floods, the geographical fea-
tures of the country, and the meteorological circum-
stances of this part of the globe, so as to show what
remarkable problems have to be solved, and what
interesting connections of cause and effect may ulti-
mately be traced and proved (p. 96).

Chapter I. Temperature of the air in Australasia
The first task Jevons undertook was to estimate the mean
annual temperature for most of the Australian settlements.
He recognised that he could not just quote mean annual
noon temperatures to represent the mean temperature, as
others before him had, but needed to estimate the diurnal
cycle of temperature and use this to adjust noon tempera-
tures. He used hourly temperatures at Hobart and Sydney
and found that the adjustment necessary to estimate mean
daily temperature from noon temperature was approxi-
mately the same in both locations. He then assumed that
this adjustment will apply elsewhere and used it, with
noon temperatures at other locations, to estimate mean
annual temperatures. In this way he was able to produce
the first estimate of mean annual temperature at 16 loca-
tions, each with only a few observations taken at noon.
The estimates seem quite good, although different expo-
sures at the time mean they are not exactly comparable to
20th century observations (Nicholls et al. 1996). Jevons
then compares the temperatures in Australia with those in
Europe concluding, for instance, that the east coast is
comparable with Portugal.

Jevons includes a table showing 16 years of annual
mean temperatures at Sydney, and shorter periods of
observation at Hobart, Port Macquarie and Melbourne.
He compares the range of annual mean temperatures at
these locations with the variations in Geneva, Paris and
London. He concludes that:

The following table is of interest, because it shows, as

[ think, that the annual mean temperature is almost

invariable in Australia. If this prove true, after a pro-

longed series of observations, it will, in conjunction

with the extremely variable character of the annual

rainfall, be an important fact with regard to the

Meteorology of the Southern hemisphere (p. 50).

The years following Jevons’s observation, through to
the end of his century, suggest that there may be some
truth in this. The mean annual temperature at Sydney
ranged from 16.6°C to 17.9°C between 1859 and 1900.
Over the same period Geneva’s mean annual tempera-
ture ranged from 8.4°C to 10.82C. Of course this differ-
ence may simply reflect the maritime nature of Sydney’s
climate. No one, to my knowledge, has done an exhaus-
tive examination of the relative interannual variability
of temperature.

Jevons proceeded to determine that the daily range of
temperature in Sydney was large relative to that at
Greenwich, but that the extremes of heat and cold were
not as great as in London. This latter result was, appar-
ently, ‘contrary to general opinion’. Jevons used reports
from Sturt and other explorers to demonstrate that in the
interior the fluctuations of temperature are ‘immensely
increased’.

Chapter II. Rain in Australia
Jevons was often poetic in his use of language:

Rain is, as it were, an accidental product of the
atmospheric commotions which the Meteorologist
studies; it is pretty constantly formed, but the how,
the when, and the where no one attempts to say. It is
like a sediment falling from a stream of water, every
little cranny of the channel, every little eddy of the
stream, arrests the sediment or leaves it to be borne
away (p. 52).. :

He used the limited data available to describe the
annual rainfall totals and the seasonal distribution
around the coast. He contrasts the frequency of rainfall
events at Sydney and London thus: _

Any one who is acquainted with the usual weather

both in London and Sydney, will scarcely be satisfied

when told that for every 17 rainy days in London
there are 14 in Sydney. His impression will be that
the comparatively fine and sunny weather of the
southern land is not fairly expressed, and I think this
is so. By examining more closely we should find that
the showers of rain are more heavy and quick in

Australia and that this is a distinction of no slight

importance (p. 56).

The first Europeans were surprised at the intensity
and variability of the Sydney rainfall (Tench 1793;
Nicholls 1988a). Jevons seemed to be the first, howev-
er, to demonstrate that the interannual variability of rain-
fall was large. This high variability is now, of course,
well known and attributed to the effect of the El Nifio -
Southern Oscillation (Nicholls 1988b). Jevons stressed
that the rainfall over Australia was highly variable, from
year to year:
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[ shall have to show in the course of this part of the
work that the Australasian climate is one of irregular
rains, and is thus distinguished from most climates
where the rains are pretty equable and constant
although less in total amount (p. 56).
Jevons reached this conclusion from only 18 years of
data at Sydney, with even fewer data at Port Macquarie,
Hobart and Melbourne. He ‘failed to detect in the varia-
tion of these 18 yearly results for Sydney, any law, or
regular recurrence whatever’.

Jevons noted that Western Australia did not appear to
suffer from long droughts as was the case in the rest of
Australia, so that ‘we may perhaps conclude, that the
climate of this part, shows less variations in the yearly
rainfall than the climate of the other colonies’ (p. 60).
He also observed that Hobart and Melbourne appeared
less variable than the east coast. Recent work indicates
that the annual rainfall is indeed less variable in the
southwest corner and along the south, relative to other
parts (Nicholls et al. 1997).

Chapter IIL. History of the floods and droughts of
New South Wales
Jevons was the first person to construct a comprehensive
history of flood and drought for the colony. Jevons used
information from the earliest explorers as well as news-
paper reports and other documentary sources. He found
that floods were most frequent in autumn and least fre-
quent in summer, and concluded that:
Those sudden and excessive falls of rain, therefore,
which occasion floods conform themselves pretty
nearly to the same law which governs the average
amount of rain falling in each season. This adds prob-
ability to the assumption which will be necessary in
the following discussions that the frequency of floods
during any period indicates a large total rain-fall dur-
ing the same period (p. 76).

Chapter 1V. Periodicity of floods and droughts

discussed

Jevons, although shy in person, was not so reticent in

print, for instance:
Climate, indeed, is a subject upon which the most
extravagant and unreasonable statements are made.
Not only do many men, even of much scientific infor-
mation, imagine that within the short scope of their
own recollection they can detect a permanent change
in weather or some other phenomenon, which would
involve a connected change over all the regions of the
earth, but they even assert that man's muscular
strength and mental ingenuity can effect such changes.
The clearing away of trees they say will render a cli-
mate dry; extensive reservoirs of water may increase
the moistures of the atmosphere (p. 79).

The possibility that reservoirs might result in the
amelioration of the Australian climate surfaced again in
the middle of the 20th century, with the Bradfield
scheme to flood inland Australia (Commonwealth
Meteorological Bureau 1945). The effect of massive
tree plantings or clearings on the climate was a hot topic
at the end of the 19th century (Nicholls 1997).

Jevons observed that there were a variety of observa-
tions suggesting that the climate of Australia had
‘undergone great and long-prevailing changes’, but
finally concluded that ‘...the history of the Australian
colonies comprehends only two complete and two
incomplete climate periods’ (p. 81). Jevons then pro-
vides the following table:

Period Commencing Terminating  Characterised by
st - 1798 Drought

2nd 1799 1821 Flood

3rd 1822 1841 Drought

4th 1842 not terminated  Flood

Jevons thought that these periods were somewhat sug-
gestive of a periodicity in rainfall. He declined, howev-
er, from suggesting a possible cause: ‘But it is interest-
ing to consider whether the doctrine of chances and that
alone may not govern many meteorological phenomena’
(p. 82).

Chapter V. Watercourses of Australia
Jevons pointed out that the nature of Australian rivers
reflected the high rainfall variability:

In general their high sloping earthy banks enclose but

little water which lies at intervals in pools or long

clear reaches. A feeble stream such as would not fill a

moderate sized English ditch is all that often unites

these pools, and during severe drought even the
largest rivers (the Murray excepted) cease running, as
is said, while the water in the holes and reaches, grad-

ually sinks by evaporation (p. 85).

Jevons divided Australia into half, with a curved line
stretching from the southeast to the northwest - west of
this line ‘may be truthfully described as riverless, so far
as we at present know’. His wit surfaces again when dis-
cussing this line: ’

How intolerable is Australian Nomenclature! This

supposed dividing line has a Glenelg river at each

extremity, and it passes through one colony and near
two large rivers named after Queen Victoria, all

totally unconnected (p. 87).

He stressed the importance of this dividing line:

The Easterly and Northern portion has an abundant

exterior and a large and most peculiar interior

drainage; it comprehends the tropical region of sum-
mer rains, the Easterly region of autumn rains, and






