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Data Mining New Zealand Newspapers for Historical
Archaeology

Simon Bickler (Bickler Consultants Ltd.)
Introduction

I have previously written on the potential of using machine learning applications
for looking at various archaeological datasets in New Zealand archaeology (see
Bickler 2018a, 2018b, Jones and Bickler 2019). Here I briefly examine the use of
“data mining” of historic newspapers (e.g., Lansdall-Welfare et al. 2017) as a way
of broadening the types of information available about the artefacts routinely
found in historic archaeological sites in New Zealand. While the National
Library’s PapersPast website (https://paperspast.natlib.govt.nz/) is now routinely
used by historical researchers, most archaeologists use it to find specific details
about events, people and places, or in cataloguing suppliers and distributers of
products, their origin and duration of operation. These range from bottles (see e.g.,
Low 2005) and bottle top capsules (Petchey and Innanchai 2012), to clay pipes
(e.g., White 2016) and velocipedes (Woods 2016). There is no question that such
information continues to inform on the material culture recovered from
excavations. That approach to the data tends to rely either on cataloguing
occurrences of information regarding the culture or very limited sampling of the
information, for example the start and end dates of references, rather than
exploring the changing patterns within that data and how it is reflected in and by
the material culture from archaeological sites.

Data Mining

Data mining from large quantities of textual data has led to the development of
the “digital humanities” in research programmes around the world (see e.g.,
Schriebman et al. 2014). No attempt is offered here to summarise the many and
varied ways in which that work is now undertaken, but given the increasing
digitisation of historic data, its expanding availability and the rapidly evolving
tools such as Natural Language Processing (NLP), Topic and Sentiment Analysis
which can be used in analysing large sets of textual data including archaeological
reports (see e.g., Richards et al. 2015, Kintigh 2015, Jeffrey et al. 2009), there are
many new ways to explore data for archaeological research. The approach here
focuses on exploring the use of the digitised historic newspaper libraries to
illustrate retail and consumer trends during the latter half of the 19" and early 20™
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centuries that relate to objects found in historic NZ archaeological sites. These
trends provide the social context for those objects. The objects themselves act as
the inspiration behind exploring the historic newspapers.

The primary access to the PapersPast newspapers is by using their website, but
the web-based interface makes the analysis presented here laborious. Instead, the
analysis was undertaken using the DigitalNZ API (1) which provides
programmatic search access to the over three million pages of PapersPast
newspapers. The search results can then be collated and statistically analysed.
Searching the PapersPast newspapers is done using a specific word or phrase, just
like the website interface, with additional abilities to sort and filter the results.
Where possible those newspaper items catalogued as advertisements can be
identified and analysed.

The search relies on the Optical Character Recognition (OCR) that has been
undertaken on the newspaper articles, converting the digital images to digital text.
This is problematic with the reliability of the text recognition variable across the
newspaper corpus with earlier newspapers often very poorly recognised. Spelling
mistakes in the material hamper the search facility which means that the
DigitalNZ interface uses quite a flexible approach to reporting positive results,
ignoring spacing and capitalisation, for example. This means that a broader
bucket of data is returned but necessitates more extensive filtering to ensure that
the results contain valid results.

The corpus of data being examined is also a moving target as new papers are
being added to the library and the OCR continues to improve. This also means
that analysis of the data continues to evolve, and future searches will differ from
earlier ones. Therefore, the results needed to be treated with caution. Various
approaches to improving the data and normalising it for consistent analysis are
available but beyond the scope of this paper. This sort of approach relates in part
to “Big Data” style analysis (see also Bickler 2019), balancing the difficulties
inherent in the data (veracity) with the quantity (volume), variety and longitudinal
nature of the data.

Data from Australian newspapers using the Trove API (http://trove.nla.gov.au)
which currently provides access to 18.5 million pages from more than 1000
newspapers (http://help.nla.gov.au/trove/using-trove/digitised-newspapers) was
undertaken for comparison. The extraction technique was like that undertaken for
the PapersPast corpus, but the Trove data tends to be more rigorously classified
with better delineation of advertising material without surrounding information
and more reliable OCR.
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Two examples, one specific relating to the recovery of old electric batteries from
an historic house and a more general example looking at a common artefact type,
fizzy water bottles, are used to illustrate the analytical potential of the approach.

Leclanché Cells

Two batteries were found under the floorboards at the Alfred Nathan House on
Princes Street in central Auckland during archaeological work on the property
(Mailhot ef al. 2016). The batteries consisted of a glass jar, inside of which was a
porous ceramic pot and a heavily corroded anode, probably zinc, which were
heavily oxidised (Figure 1). A central carbon cathode was visible in both jars, but
no fluid was present. The batteries were around 15.3cm high (13.5cm for the jar),
a width of 9.3cm and top diameter of 9cm. Black paint covered the top of the jar
where a pouring lip was also apparent.

N O EN N . [En B Ea . )

Figure 1. Leclanché cells (side view).

Identification as Leclanché-type batteries was relatively straightforward.
Originally developed by Georges Leclanché in 1866, these batteries were a
forerunner to the dry cell batteries. These batteries were common around the
world and soon found a niche with the telegraph and telephone networks as they
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developed a reasonable charge for short periods. They were also relatively easy to
maintain (https://en.wikipedia.org/wiki/Leclanch%C3%A9_cell).

While international information provided a good overview for the batteries,
nothing about their New Zealand use is described. It was not clear from the
context of the batteries what they had been used for in the house, nor when.
However, it is quite possible they were used for telephone or doorbell type
arrangements in what was quite a well-to-do property. Creating some locally
relevant information prompted the use of the search facility of PapersPast to see
what else could be gleaned. Fortunately, the name Leclanché is identifiable so
that searching for it was relatively straightforward.

The results (Figure 2) point to the arrival of the batteries in New Zealand in the
late 1870s and early 1880s and sold with a range of general electrical supplies.
Their use in the telegraph in New Zealand is also confirmed by newspapers dating
from the 1890s (Figure 3), although often competing technologies and eventually
electricity available by the growing national grid would make the technology
obsolete.

ELECTRIC LIGHT,

AND ELECTRIO SUPPLIES.

OPPENEEIMEB & 00., AUOKLAND,

Bole Agent in Now Zesland for Edward Paterson’s Kuropean Telegraph Works,
Contractor to H.M. Government, Paterson’s Loud-Speaking Micro Telephones—
Cost of Teiephone Linea of 300yds in length, £16, all complete ; do do, £ miles in
length, £26, do; do do, 10 miles in length, £76, do ; Cost of a Central Telephone,
with Bwitch Board, comreunicating with six Telephones, and the total length of
miles being 4 miles, €80, do; Coct of a Central Exchange of 60 subscribers,
" comprising Instruments complete for the Jentral Exchange, and also for each of
the Hubscribers, and Wire and Insulators for §0 lines, averaging half-a-mile each,
£500, do; Patereon’s Kbonito Bell Tolephones, Price, with cord, £1 each: Pater-
son's Carbon Transmitters, with Bells, Price, £3 10s each ; [ R B ST
complete, Price, 78 6d cach ; Insulated Wires for Telephones or Electrio Lights
Bwan’s Incandescont Lamps, 63 each.  Burgin's Dynamo Electrio Machines—No,
Bl, to take 44 Bwan Lemps, £80; No, 02, to take 66 Swan Lamps, £100; Direot
Ourrent Dyname Kloctric Machines, to work 12 Swan Incandeecont Lamps, £40
each ; Direct Current Dynamo Klectric Machines, to work 26 Swan Incandescent
Lamps, £60 each; Approximate horse-power actually required, 1% to 84 ; Cromp-
ton's 4 Light Set, 1 Machine, 4 Lamps of 3000 Oandle-power each, 4 Lanterns, 4
Out-outs, 1 Two-way Bwitoh, £200. As orders are only takes]in rotstion, they
should be given at once, to ensure quiok delivery,
For ful particulars ecd terms apply to
6268 OPPENHEIMER & 00. Auckland,

AUCKLAND,

BOLE AGENTS FOR NEW ZEALAND.

Co,

&

OPPEN HEIMEKR

Figure 2. Advertisement for electrical supplies
(Star, Issue 4563, 8 December 1882, Page 4, Papers Past)

23 Archaeology in New Zealand — March 2020



Bickler — Data Mining

The telegraphic apparatus at the
local office is undergoing an exten-
sive overhaul at the hands of Mr
McKenzie, Linesman; Ieclanche
cells are being substituted entirely
for the old Daniel’s zells, the number
being thus very largely reduced. A
new copper wire to the ‘earth’ is
being laid in place of the decrying
galvanised iron one and other
matters affecting toe efficiency of the
office attended to.

Figure 3. Use of the Leclanché batteries for telegraphic apparatus
(Bay of Plenty Times, Volume XXII, Issue 3409, 10 June 1896, p. 2, Papers Past)

Plotting the frequency of the results (Figure 4) for all mentions of the batteries
pointed to a high number of mentions when they became available followed by a
very rapid drop in mentions. This was probably because sales were quite
specialised and no longer targeted to the general public. Later references in the
papers relate more to the use and replacement of the batteries, with the
advertisements relating mostly to the re-use of the jars for other purposes by the
1920s. The limited charge duration, increasing availability of the grid, and the
improving technology saw the demise of this type of battery.

Comparison with the Australian results show that they had initially been exhibited
as early as 1875 (2) but as in New Zealand gained their main popularity in the
1880s. The number of mentions however stayed much higher well into the early
20" century but with a similar brief rise in the 1910s. Although the number of
results reflects the much larger corpus of newspapers in Trove, the popularity of
the batteries probably lasted longer as they were likely to have had much more
use in rural Australia. This was most likely associated with the difficulties of
getting the national grid out into those areas. More research on this may uncover
some interesting insights into how electricity was implemented in both countries.
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Figure 4. Number of references to Leclanché batteries by year in old newspapers
from New Zealand (left) and Australia (right)

Fizzy Water

The Leclanché batteries were obviously quite specialised so it is useful to take a
broader category of the artefact, soda water bottles, and explore the PapersPast
results. Fizzy water bottles are frequently found in archaeological excavations
around the country (see e.g., Garland 2013) and have a rich social role in New
Zealand colonial history (e.g., Kouzminov 2017). The search for soda water was
immediately more difficult as in fact several terms were probably used and the
number of contexts associated with the use of the phrases, not just in advertising,
is much greater. Four common phrases were therefore chosen: aerated water, soda
water, seltzer and mineral water. The frequency of the term use in advertisements
is shown in Figure 5.
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Figure 5. Frequency of fizzy and mineral water mentions in New Zealand
newspapers
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Figure 6. Seasonality in NZ newspaper records of fizzy water.
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Seltzer was less common than the others and primarily used between the 1860s-
1900s. Interestingly, aerated and mineral water peaked in the 1900s while soda
water had peaked in the 1870s. Not all mineral waters were fizzy, so the
similarity in advertising between aerated and mineral waters suggests they were
being marketed together. Soda water lost popularity possibly as its medicinal
origins became less important and perhaps as the range of ways the sparkling
water was made increased.

Delving a little deeper into the results, it is possible to look at seasonality in the
data by plotting the frequency of charts by month (Figure 6). A pattern of
increasing advertising in spring and summer, diminishing again towards autumn
is apparent during various decades. This may have been predicted but it largely
occurs after the 1870s and not apparent in the 1910s where it seems to have
diminished. Whether such changes reflected consumer or retail patterns or
accessibility to refrigeration and ice are avenues of research worth pursuing.

Discussion

The examples of data mining of New Zealand and Australian newspapers are
shown here only as an introduction to how such data can be used to inform
historic archaeology projects in New Zealand. Petchey (2006: 59ff) identified
some of the early hydroelectric plants in Central Otago which are just one
example of the industrial heritage of New Zealand (Smith 2001), but there has
been little work on the smaller artefacts associated with the arrival and use of
electricity in New Zealand. The newspapers research provides an opportunity to
explore other broader themes motivated by the chance find of the Leclanché
batteries from the Alfred Nathan House in central Auckland. Digital humanities
approaches to such datasets open up new opportunities to explore the social
history of material culture found in New Zealand on a local, regional, national
and international scale from the 1840s through to the present. Even relatively
well-known objects such as aerated water bottles can be used to yield information
regarding the New Zealand’s colonial and post-colonial contexts with a focus not
only on what was written but in what was left behind (c.f. Deetz 1977:161).
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Endnotes

1. The API is Accessible Programming Interface from DigitalNZ,
https://www digitalnz.org/, which allows researchers to get access to
PapersPast and other databases using a programming interface, in this
case the R Statistics package, https://cran.r-project.org. Additional
documentation available at those locations.

2. The Argus Account of the Victorian Exhibition September 3, 1875
(http://trove.nla.gov.au)
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