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Abstract

Commensal rodents are those species that have adapted to feeding, breeding
and travelling around the world with humans, as opposed to their relatives
who remain fully wild. Three species of commensal rodents each invaded New
Zealand many times before about 1830. All carry in their genomes evidence
of their origins, which not only confirm known precolonial trade routes in
the south-western Pacific during the late eighteenth and early nineteenth
centuries, but also extend them into conclusions invisible to archival records.
Pacific rats (Rattus exulans) arrived with Polynesian colonists from their
home islands in eastern Polynesia in about 1280 CE. They have become a
mine of genetic information for deducing the history of human colonisation
of the Pacific islands. House mice (Mus musculus) and Norway rats (Rattus
norvegicus) both originated in Asia, and spread from there along with people
to western Europe by the mid-1700s. Both were carried by the early European
and American ships among cargo, livestock and immigrants to Australia, and
thence to New Zealand. They provide evidence of a hitherto unknown short
but important clandestine connection with China over about 20 years after
1800. A fourth species of commensal rodent to reach New Zealand, the ship
rat (Rattus rattus), arrived only in about 1830-50.

Keywords: precolonial history, early trade routes, sealing, Canton fur market, invasive
rodents, Norway rats, house mice, kiore, China
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New light on an old problem

The arrival of European settlers and their effects on the environmental history of
New Zealand are well described in traditional scholarship.' Until only a few decades
ago, the main sources of information about the movements of ships and people
were archaeological remains and written records. But historical assessments based
on fragmentary documents are fluid by nature. Anthropologist Anne Salmond’s
comment on history was written about the early sealers, but could just as well refer
to commensal rodents: “When the documents fall silent, history can be a baffling
business’.> Now, for people and their travelling companions, the integration of
documentary history and genetics offers a powerful tool capable of revealing whole
new libraries of previously unknown information.

Genetic studies of house mice, the unavoidable travelling companions of our
European ancestors, have not only confirmed and extended known records, but
also led to otherwise inaccessible conclusions about human prehistory in wonderful
detail.? A dramatic and well-documented case (unknown to historians until revealed
by genetic analyses) is that of the arrival of Vikings on Madeira (in the Atlantic Ocean,
1,076 km south-west of Portugal) in the ninth to tenth centuries.* Their former
presence was demonstrated by the existence there of traces of north European house
mice, belonging to a different subspecies from the west European mice resident in
Portugal, the mainland origin of most Madeiran people. Subsequent invasions by
immigrant mice from Portugal have hybridised with the resident northern-derived
mice. Living mice on Madeira, and also on the Faroes and in Iceland, have discordant
genotypes derived from ancestors of both subspecies.” Commensal rodents arrived
in Australia and New Zealand from industrialised Western countries much later
than the Vikings took mice to Madeira.

1 G. M. Thomson, The naturalisation of animals and plants in New Zealand (Cambridge: Cambridge University
Press, 1922), doi.org/10.5962/bhl.title.28093; A. W. Crosby, Ecological Imperialism: The Biological Expansion of Europe
(Cambridge: Cambridge University Press, 1986); T. R. Dunlap, Nature and the English Diaspora: Environment and
History in the United States, Canada, Australia and New Zealand (Cambridge: Cambridge University Press, 1999);
E. Pawson and T. Brooking, eds, Environmental Histories of New Zealand (Melbourne: Oxford University Press, 2002).
2 A. Salmond, Between Worlds: Early Exchanges between Maori and Europeans 1773—1815 (Auckland: Viking,
1997), 313.

3 E.P Jones etal, ‘Genetic tracking of mice and other bioproxies to infer human history’, Trends in Genetics 29
(2013): 298-308, doi.org/10.1016/j.tig.2012.11.011.

4 D. W. Férster et al., ‘Molecular insights into the colonization and chromosomal diversification of Madeiran
house mice’, Molecular Ecology 18 (2009): 4477-94, doi.org/10.1111/j.1365-294X.2009.04344 x.

5  E.PJonesand]. B. Searle, ‘Differing Y chromosome versus mitochondrial DNA ancestry, phylogeography, and
introgression in the house mouse’, Biological Journal of the Linnean Society 115 (2015): 348-61, doi.org/10.1111/
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Deducing the colonisation history of European rodents in New Zealand is greatly
assisted by its recent timing, because some important nineteenth-century events are
known from scattered documentary records.® Shipping data recording legal trade
circuits, as mapped for example by Jim McAloon,” routinely provide significant
information about potential sources of rodent colonists, and also define some
dates, routes and means of transport as possible, and others as improbable.® But the
essential work of established historians describing these and later events depends
on dated material archives, which rarely mention rodents. Gaps in those resources
can be filled only by searching for new materials, and progress is halted where none
exist. Conversely, genetic data can not only confirm legal trade routes, but also
potentially provide independent evidence of unrecorded shipping movements in
southern Pacific waters. Gaps in genetic information can be filled by inferential
modelling, thereby supplementing and extending previous conclusions.

Genetics as an historical tool

The DNA of all mammals carries a detailed record of their ancestry and distribution
written in a molecular language that geneticists can now read with ease.” Rats and
mice are ill equipped to move far independently, but are small enough easily to
travel unnoticed among piles of baggage and supplies. They carry with them the
coded information in their genes that can tell us much about where they and their
human companions came from. The impact that DNA analysis has had on our
understanding of human history, on Madeira, the Polynesian diaspora and for
human culture generally' is proving as significant as the impact the printing press
had on mediaeval scholarship, and for similar reasons.

Mitochondrial DNA (mtDNA) comprises a library of archival information carried
in all mammalian cells. Mitochondria are the energy-generating units of the body
cells, and their information is inherited largely unchanged through successive
cell divisions, solely down the maternal line. Thousands of lab animals, mostly
rodents and rabbits, have helped us understand how cell biology works to pass this
information down the generations."'

6 R. McNab, ed., Historical Records of New Zealand, vol. 1 (Wellington: Government Printer, 1908).

7 J. McAloon, ‘Resource frontiers, environment and settler capitalism, 1769-1860’, in Making a New Land, ed.
E. Pawson and T. Brooking (Dunedin: Otago University Press, 2013), 70-85.

8  C. M. King, ‘How genetics, history and geography limit potential explanations of invasions by house mice
Mus musculus in New Zealand’, Biological Invasions 18, no. 6 (2016), doi.org/10.1007/s10530-016-1099-0.

9 S.Jones, The Language of the Genes, 2nd ed. (New York: HarperCollins, 2000).

10 B. Sykes, The Seven Daughters of Eve (London: Bantam, 2001).

11 J. Endersby, A Guinea Pigs History of Biology (London: Heinemann, 2007).
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In a matrilineal descent system, each individual is considered to belong to the same
descent group as its mother, because the mitochondria passed on to each fertilised
egg can be supplied only by the mother. The mitochondrial DNA in all body cells is
replicated throughout an individual’s lifetime by the asexual process driving growth
and repair of tissues, carrying no input from the father. Therefore, the mtDNA
matrilines detectable in a colonising population still carry genetic information from
hundreds of generations back to their remote female ancestors, and that information
cannot be mixed with other neighbouring matrilines.

By contrast, a different process of cell division in the nuclei of the eggs and sperm
during sexual reproduction mixes the nuclear DNA from both parents. Only full
genomic analyses of the nuclear genes can detect hybridisation events between
separate lineages in the past. This is an expensive process, and adequate results
have been reported for New Zealand house mice,'? but only minimally for a few
Norway rats. This paper reviews evidence of the origins of commensal rodents in
New Zealand primarily from maternally inherited mitochondrial data.

Mitochondrial sequences make up haplotypes (specific genetic sequences inherited
as single blocks), which are grouped together by ancestry and similarity into larger
family units or clades (divisions of a phylogenetic tree in which all sequences are more
closely related to each other than they are to other clades). Family trees (phylogenies)
constructed from mitochondrial data have given us invaluable information about
the history of many animal species. Disease organisms also carry their own genetic
libraries, which in contemporary times are proving critically important in tracing
the origins and spread of the Covid-19 pandemic.

The family trees and genetics of the house mouse’® and the Norway rat'* are among
the best known of all mammals, because they are the animals most widely used in
medical research labs. That means we can benefit from the advanced databases and
genetic tools already developed for them. Our task of understanding their invasion
histories is therefore easier for these than for any other invasive pests.

On the other hand, genetic information alone is not enough. The data themselves
are not helpful until interpreted into understandable information. It can tell us a lot
about the origins of the mice and rats living in the southern Pacific now, but it leaves
unanswered the greater, and historically more interesting, questions of how their
ancestors could cross the oceans to reach such a remote corner of the world. Neither

12 A.]. Veale, J. C. Russell and C. M. King, “The genomic ancestry, landscape genetics and invasion history of
introduced mice in New Zealand’, Royal Society Open Science 5 (2018), doi.org/10.1098/rs0s.170879.

13 E Bonhommeand]. B. Searle, ‘House mouse phylogeography’, in Evolution of the house mouse, ed. M. Macholdn
et al. (Cambridge: Cambridge University Press, 2012), 278-96, doi.org/10.1017/CBO9781139044547.013.

14 E. E. Puckett et al., ‘Global population divergence and admixture of the brown rat (Rastus norvegicus)’,
Proceedings of the Royal Society B-Biological Sciences 283, no. 1841 (2016), doi.org/10.1098/rspb.2016.1762.


http://doi.org/10.1098/rsos.170879
http://doi.org/10.1017/CBO9781139044547.013
http://doi.org/10.1098/rspb.2016.1762

New light on the introduction of ship-borne commensal rats and mice in Aotearoa New Zealand, 1790s-1830s

can genetics alone help to decide between conflicting explanations of where they
came from. The aim of this paper is to integrate the separate streams of genetic and
documentary evidence for each known rodent lineage in turn.

Polynesian rats among the Pacific islands

Pacific rats (Rattus exulans) originally came from South East Asia and have been
nearly ubiquitous around Polynesian settlements for many centuries. They were
not only the earliest by far of the three species of commensal rats to reach New
Zealand with their human companions, but also they do not interbreed with other
rats, so (unlike the dogs, chickens and pigs also transported by people around the
Pacific) their genetic footprints are not confused with those of any later-imported
European rats.

Firm evidence of when they reached southwards as far as New Zealand is provided
by the dates derived from archaic Polynesian graves, and the occupation levels at
the oldest archacological sites from the late thirteenth century onwards, all in close
agreement with the dates from natural sites signalling the first arrival of rats.”
These rats (known to the Maori as kiore) of today are the direct descendants of
those ancestral colonists, so giving us previously unknown information about
the migrations across the Pacific of the ancestors of the Maori and their domestic
' Once they reached New Zealand, they spread widely across all the main
and many offshore islands."”

animals.

The genetics and distribution of European
commensal rodents in New Zealand

Norway rats arrived on European ships from the mid-eighteenth century onwards,
and rapidly spread throughout the country, displacing the smaller Pacific rats. A team
led by James Russell’® identified the most common and widespread haplotype of
Norway rats resident in northern New Zealand as Norhap01. It is identical with the
most common haplotype of R. norvegicus in Sydney, where it is called haplotype 9.

15 J. M. Wilmshurst et al., ‘Dating the late prehistoric dispersal of Polynesians to New Zealand using the
commensal Pacific rat’, Proceedings of the National Academy of Sciences of the United States of America 105, no. 22
(2008): 767680, doi.org/10.1073/pnas.0801507105.

16 K. West et al., “The Pacific Rat Race to Easter Island: Tracking the Prehistoric Dispersal of Rattus exulans
Using Ancient Mitochondrial Genomes’, Frontiers in Ecology and Evolution 5 (2017): 52, doi.org/10.3389/
fevo.2017.00052.

17 J. M. Wilmshurst and W. A. Ruscoe, ‘Family Muridae: Raztus exulans’, in The Handbook of New Zealand
Mammals, 3rd ed., ed. C. M. King and D. M. Forsyth (Melbourne: CSIRO Publishing, 2021), 161-240.

18 J. C. Russell, J. H. Robins and R. M. Fewster, ‘Phylogeography of invasive rats in New Zealand’, Frontiers in
Ecology and Evolution 7 (2019), doi.org/10.3389/fev0.2019.00048.
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It is also the most common R. norvegicus haplotype found in modern samples from
England.” From the small number of Norway rats from the North Island analysed
with nuclear genomic markers, their ancestry appears to be almost entirely from the
United Kingdom.* They once occupied the whole of the North Island and a long
list of offshore islands,? but have disappeared from most of the mainland forests and
have been eradicated from most offshore islands. Norhap0O1 has never been found
in the South Island.

Instead, the rats from the South Island and Stewart Island sampled by Russell’s
team all belong to a substantially different separate lineage labelled as Norhap02,
otherwise known only from China.”> Only two individual Norway rats from the
South Island have been fully analysed, and these have complex mixed ancestry
that is hard to fully resolve, but both South East Asian and European ancestry was
present.”> Norway rats have also disappeared from all the places on the South Island
mainland where early observers once recorded them as hugely abundant (see below).

The Mus musculus species complex (a group of closely related but apparently separate
species of house mice, too similar for mutually exclusive definition) originated in
the north of the Indian subcontinent around 250,000 years ago.?* Over most of its
global range this group is represented by three major, widespread subspecies: Mus
musculus domesticus from western Europe, M.m. musculus from northern Europe and
east to Siberia, and M.m. castaneus from South East Asia. The three subspecies can
interbreed with each other, although not all hybrids are equally fertile. House mice
in New Zealand carry ancestry from all three subspecies, although M.m. musculus is
rare. Historical patterns of international trading and migration had largely prevented
the two subspecies most widely separated, M.m. domesticus and M.m. castaneus,
from meeting elsewhere in the world. Because there are no competing native mice
in New Zealand, the colonising house mice could live as non-commensals, and
they are now found both in highly modified agricultural and city environments,
and in uninhabited wilderness habitats throughout the country.” In a recent survey
of the genetics of mice in New Zealand, we collected 502 mice from all the main
and many offshore islands, and sequenced their mitochondrial DNA.* In the

19 M. Z. Haniza et al., ‘Large-scale structure of brown rat (Raztus norvegicus) populations in England: Effects on
rodenticide resistance’, Peer] Life & Environment 3(e1458) (2015), doi.org/10.7717/peerj.1458.

20  Puckett et al., ‘Global population divergence and admixture of the brown rat (Rattus norvegicus)’.

21 J.C.Russell and J. G. Innes, ‘Family Muridae: Rattus norvegicus’, in The Handbook of New Zealand Mammals,
ed. King and Forsyth.

22 ]. Liu et al., ‘Genetic analysis of hantaviruses and their rodent hosts in central-south China’, Virus Research
163, no. 2 (2012): 439—47, doi.org/10.1016/j.virusres.2011.11.006.

23 Puckett et al., ‘Global population divergence and admixture of the brown rat (Rattus norvegicus)’.

24 Bonhomme and Searle, ‘House mouse phylogeography’.

25 E. C. Murphy and H. W. Nathan, ‘Family Muridae: Mus musculus’, in The Handbook of New Zealand Mammals,
ed. King and Forsyth.

26 C.Kingetal., “What can the geographic distribution of mtDNA haplotypes tell us about the invasion of New
Zealand by house mice Mus musculus?, Biological invasions 18, no. 6 (2016): 1551-65, doi.org/10.1007/s10530-
016-1100%y.
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North Island, the western subspecies M.m. domesticus is represented by 23 separate
matrilines among 279 mice. The most widespread is domNZ.4, which is identical to
one of the common haplotypes found in Britain and Germany (Britlsl.5).”” Another
one, domNZ.1, is identical to a common Anglo-German haplotype (Britlsl.1).*
Across the Tasman, another widespread haplotype, AusTRALIA.O1, was previously
described as U47431, found in the British Isles.”” The origin of North Island mice
from Britain and Europe via Australia is safely confirmed by evidence derived
from nuclear DNA.*In the South Island, only 22 km away across Cook Strait, the
picture is very different. The eastern subspecies M.m. castaneus is represented by six
matrilines among 218 mice, five in Otago and Southland (casNZ.1, .3-.6), and one
on the main Chatham Island (casNZ.2), almost 800 km to the east. They all belong
to a clade that is widespread in India, eastward to China and ports in the Far East,”!
although their particular haplogroup is most similar to those recorded in China.

The difference between the North and South Islands in the distributions of both
Norway rats and house mice of separate origins is evidence that the two ends of New
Zealand were colonised by commensal rodents at different times and by different
routes. Comparisons between Otago and Bay of Islands shipping data show how
separate these two trading areas were in the early days,* which in turn determined
the different opportunities offered to commensal rodents to move about.

Combining genetic information and shipping data into a strong, consistent narrative
can provide additional details that extend our understanding of New Zealand
precolonial history.*> How did these different distributions of commensal rodents
arise? And, considering there were no legal trading routes from South East Asia to
New Zealand in the first two decades or so of the nineteenth century, how did any
rodents from there reach New Zealand?

27 J. B. Searle et al., ‘Of mice and (Viking?) men: Phylogeography of British and Irish house mice’, Proceedings of
the Royal Society B 276 (2009): 201-7, doi.org/10.1098/rspb.2008.0958.

28 E. P Jones et al., “The expansion of the house mouse into north-western Europe’, Journal of Zoology 283
(2011): 257-68, doi.org/10.1111/j.1469-7998.2010.00767 x.

29  S. 1. Gabriel et al., ‘Of Mice and “Convicts”: Origin of the Australian House Mouse, Mus musculus’, PLOS
ONE 6, no. 12 (2011): 1-6, doi.org/10.1371/journal.pone.0028622.

30 Veale, Russell and King, “The genomic ancestry, landscape genetics and invasion history of introduced mice in
New Zealand’.

31 H. Rajabi-Maham et al., “The south-eastern house mouse Mus musculus castaneus (Rodentia: Muridae) is
a polytypic subspecies’, Biological Journal of the Linnean Society 107 (2012): 295-306, doi.org/10.1111/j.1095-
8312.2012.01957.x; Meidong Jing et al., ‘Phylogeography of Chinese house mice (Mus musculus musculus/castaneus):
Distribution, routes of colonization and geographic regions of hybridization’, Molecular Ecology 23 (2014): 4387-405,
doi.org/10.1111/mec.12873.

32 L. N. Church, Opening the Manifest on Otagos Infant Years: Shipping Arrivals and Departures, Otago Harbour
and Coast 1770-1860 (Dunedin: Otago Heritage Books, 2002); I. N. Church (general ed.), Gaining a Foothold:
Historical Records of Otago’s Eastern Coast, 17701839 (Dunedin: Friends of the Hocken Collections, 2008).

33 King, ‘How genetics, history and geography limit potential explanations of invasions by house mice Mus
musculusin New Zealand’; J. Beattie, ‘Biota Barons, “Neo-Eurasias”, and Indian—New Zealand Informal Eco-Cultural

Networks, 1830s—18705s’, Global Environment 13, no. 1 (2020): 134—65, doi.org/10.3197/ge.2020.130105.
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NorhapO1 reaches Fiordland with explorers,
1770s

The story of the expansion of Norway rat populations around the world can be
deduced from DNA analyses and fossil records.* They travelled from their centre
of origin in the cooler parts of northern China and Mongolia, possibly along
the strings of human settlements established along the Silk Road trade routes.®
They spread south, east and west along five dispersal tracks identifiable from genetic
analyses, dividing as they went into 104 haplotypes grouped into 10 clades. The far
end of the fifth dispersal route expanded the range of Norway rats into Europe.
British taxonomists, observing these new rats from the 1720s, gave them the specific
name Rattus norvegicus (‘Norway rats’), from the mistaken belief that they first
reached Britain from Norway.*® From there they hitch-hiked around the world with
European explorers, whalers, sealers and traders throughout the late eighteenth and
early nineteenth centuries.

Norway rats are large, tough animals well adapted to cold, wet conditions. They
are very good at digging burrows, and gnawing through solid wooden barn doors
and casks to get at stored grain and meat, but they are too heavy to be good at
climbing.®” At sea, they thrived in the damp, unheated cargo holds of sailing ships,
finding feed and shelter in inaccessible corners well out of danger from the crew,
fumigation or ships™ cats. They willingly swim up to 2 km in cold water, and can
easily reach inshore islands around any mainland coast they have colonised.*® For
decades they established independent breeding populations aboard exploring,
trading and migrant ships, and exported their surplus numbers to scramble ashore
at every opportunity.

The first Norway rats to reach New Zealand arrived with James Cook and other
eighteenth-century explorers. During long voyages far from any port, a ship’s hull
would accumulate a heavy load of weed and barnacles that could easily become
a drastic brake on its speed. Then the captain would look for a safe opportunity to
beach the vessel in order to careen it. On Cook’s first visit to New Zealand, he took
the chance to careen the Endeavour on the beach at a quiet anchorage in Queen

34  Puckett et al., ‘Global population divergence and admixture of the brown rat (Rattus norvegicus)’.

35 P Frankopan, The Silk Roads: A New History of the World (London: Bloomsbury, 2015).

36 S.Harris and D. W. Yalden, eds, Mammals of the British Isles: Handbook, 4th ed. (Southampton: The Mammal
Society, 2008).

37 S. Foster et al., “Tree-climbing capabilities of Norway and ship rats’, New Zealand Journal of Zoology 38 (2011):
285-96, doi.org/10.1080/03014223.2011.599400.

38 J. C. Russell and M. N. Clout, ‘Modelling the distribution and interaction of introduced rodents on New
Zealand offshore islands’, Global Ecology and Biogeography 13 (2004): 497-507, doi.org/10.1111/j.1466-822X.
2004.00124 x.
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Charlotte Sound, in the northern South Island.® The crew laid the hull over on the
larboard (port) side, scrubbed the bottom clean, then righted it and laid it over on
the starboard side for scrubbing, before finally righting and refloating it.

The whole procedure took three days, from 16 to 18 January 1770, thereby providing
absolutely ideal opportunities for shipboard rats to reach land. No one thought of
the possible consequences for native fauna, or of preventing them from leaving the
ship, even had that been possible—on the contrary, it is more likely that the crew
would have helped them go. We do not have any written evidence as to whether the
Endeavour had any rats on board, but that hardly matters, because Cook’s next ship
was definitely not so lucky.

During CooK’s second visit, he brought the Resolution, which was certainly ‘much
pestered’ by rats,’ close in to shore in Dusky Sound in March 1773. Cook was glad
to see that ‘the vermin could walk ashore’. Anders Sparrman (the ship’s naturalist)
‘noticed with regret the exodus of alien animals’ from the ship in Dusky Sound.
In May 1773, Cook moved the Resolution 815 km north to meet its companion
the Adventure in Queen Charlotte Sound, where Richard Pickersgill’s log records
the ‘Sailmakers repairing Sails which we find much damagd by the Rats’. Sparrman
commented on the abundance of rats in the area where William Bayly, the
astronomer aboard the Adventure, had cleared a patch of bush for his observatory.*!
Sparrman was an experienced naturalist fully capable of distinguishing the large,
full-grown Norway rats from the much smaller Pacific rats. He was also well aware
of the predatory capabilities of Norway rats, so was ‘mortified at the thought of
being responsible for introducing such animals’.*?

Over the next few decades, many other ships followed Cook to the Fiordland and
Otago coasts, thereby offering plenty more opportunities for rats to colonise the
adjacent shores.”’ Judging from the many more closely documented recent records
of rats willingly swimming ashore from ships,* it is certain that Norway rats got
ashore in the 1770s. The closer inshore a ship was brought, the greater the chances
of rats landing, especially from those vessels that gave rats easy access to land along
mooring lines. One of them was HMS Mermaid, a cutter commanded by Captain
J. R. Kent, on a visit to the southern South Island between 8 May and 23 August

39 J. C. Beaglehole, ed., The Journals of Captain James Cook on his Voyages of Discovery, vol. 1: The Voyage of the
Endeavour 1768-1771 (Cambridge: Cambridge University Press for the Hakluyt Society, 1955), 235.

40 J. C. Beaglehole, ed., The Journals of Captain James Cook on his Voyages of Discovery, vol. 2: The Voyage of the
Resolution and Adventure 1772—1775 (Cambridge: Cambridge University Press for the Hakluyt Society, 1961).

41 A. Sparrman, A Voyage Round the World with Captain James Cook in H.M.S. Resolution (London: Robert Hale,
[1953]).

42 ]J. R. H. Andrews, The Southern Ark: Zoological Discovery in New Zealand, 1769-1900 (Auckland: Century
Hutchinson NZ, 1986), 27.

43 A. C. Begg and N. C. Begg, Port Preservation (Christchurch: Whitcombe & Tombs, 1973), 278.

44 J. C. Russell, D. R. Towns and M. N. Clout, ‘Review of rat invasion biology: Implications for island biosecurity’,
Science for Conservation 286 (2008): 1-53.
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1823. Mermaid was certainly infested with rats, which Kents journal of 25 May
reports had damaged a new sail. On 1 June he followed Cook’s chart to Pickersgill
Harbour (Resolution’s original mooring site) in Fiordland, where he secured the ship
with a warp (a cable attached to an anchor) to the shore.* At that time, Norway
rats on British ships could only have been of European origin, belonging to the
haplotype Norhap01. Judging from later reports,* they certainly established all too
successful huge and destructive populations.

Norway rats spread into the untouched forests of Fiordland, still rich in defenceless
ground fauna (large, flightless native invertebrates, lizards, frogs, ground-feeding
bats and birds, diminished by the little kiore but now almost all gone). There are
no before-and-after observations of the effects on New Zealand native fauna of the
first arrival of Norway rats at that time, but many well-documented examples are
described in the published literature, summarised by William Stolzenburg.”

Norway rats arrive in Australia, 1788

Port Jackson (part of Sydney Harbour) was the earliest wharf area in south-eastern
Australia, established by the British Government in 1788 to support the newly
established convict settlement.*® The First Fleet ships sent to establish the penal
colony at Port Jackson (six convict transports, three store ships, two naval escorts)
certainly carried many stowaway Norway rats from Britain to Australia. Rats
disembarked along with the convicts and their precious stores of imported food,
the young colony’s only defence against starvation during its first, vulnerable years.
All these rats must have been NorhapO1.

The problem of managing the stores was not only the lack of any effective means
of food preservation, but the inescapable, infuriating, massive scale of the damage
inflicted by the rats and mice that inevitably accompanied cargoes of imported
supplies. The protection of scarce food supplies from hordes of rodents was
a constant nightmare from the settlement’s earliest days. Governor Arthur Phillip
reported in February 1790:

The stores have been lately overrun with rats, and they are equally numerous
in the gardens, where they do considerable damage; and as the loss in the
stores could only be known by removing all the provisions, that was done, and
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many casks of flour and rice were found to be damaged or totally destroyed.
The loss in those two articles by the rats since landing has been more than
twelve thousand [pounds] weight.”

Ships of the early nineteenth century were constructed of natural materials (timber
for the hull and masts, and flax for cordage and sails), all eminently gnawable.
Wooden structures, sails and rigging, even the interior of the hull itself, were all
defenceless against a rat’s sharp incisors. Contemporary records frequently mention
the damage done by stowaway rats. Nicholas Rodger’s detailed description of the
British navy of the Georgian era (1714-1830) mentions:

Rats were always present, and always hungry [and, along with scorpions,
centipedes and other pests which were regarded as] native to the wooden
world ... [rats] could not only destroy most part of the dry provisions on
board, as was reported from the Amazon in 1761, but they were easily capable
of eating through casks. Even if they did not consume all the contents, the
leakage of pickle from beef or pork would allow the remainder to spoil ...
Whenever stores of any sort were missing ... and had to be accounted for, the
standard explanations were ‘lost overboard’ or ‘eaten by rats’, and there was
virtually nothing which could not plausibly have gone one way or the other.*

Contemporary accounts of shipboard life of the time comment on how rats could
torment the passengers and crew, and destroy provisions and property. The worst
were probably the rat-infested whaling ships, whose very timbers must have been
redolent with delicious-smelling oil and strewn with scraps of blubber and meat.
These ships cruised around the southern Pacific for decades between the 1780s and
1830s. Their generally filthy condition supported hordes of cockroaches, which in
turn supplied abundant additional food for rats. Living quarters for the crew on one
of the worst, the Julia, on a whaling cruise in the South Pacific, were described by
Herman Melville as bad enough already, without the additional misery that

we had not the undisputed possession of them. Myriads of cockroaches, and
regiments of rats, disputed the place with us ... it is almost impossible to get
rid of them ... the vermin seem to take possession, the sailors being mere
tenants by sufferance ... [in] the julia, these creatures [the cockroaches] never
had such free and easy times as they did in her crazy old hull; every chink and
cranny swarmed with them; they did not live among you, but you among
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them ... [The rats were] tame as Trenck’s mouse, they stood in their holes
peering at you like old grandfathers in a doorway. Often they darted in upon
us at mealtimes, and nibbled our food.>!

Fumigation was difficult and not always successful. The complex internal structure
of ships ensured that many air pockets small enough to protect hidden rodents
could be missed by the fumes. Worse, it was also downright dangerous to the crew.
One American whaler was suffocated in Russell in the Bay of Islands (northern
North Island) while his ship was being fumigated for rats.>* In the early 1800s, the
first overseas visitors to the Bay of Islands were ships like these, whalers and traders
calling in to New Zealand to barter muskets for fresh water, potatoes and pigs.”

NorhapO1in the Bay of Islands, c. 1800

Given the European origins and destinations of most nineteenth-century trading
goods, and the amount of shipping that passed between Port Jackson and Russell,
the North Island’s main port,”* a high proportion of the many ships from Britain
engaged in trans-Tasman trade at that time were likely to have carried Norhap01.
The invasion of the North Island by European rats from Sydney was inevitable.

Remains of mummified rats have been recovered from underfloor and ceiling spaces
of precolonial buildings in the Bay of Islands, including the old school room in the
Stone Store at Kerikeri, and in Pompallier House in Russell. Charles Darwin himself
observed them there in 1835, and regretfully ‘owned them my countrymen’.”
Definite observations of Norway rats then increased rapidly, and they had established
widespread populations around human settlements by the 1870s.

CasNZ.1-6 in southern New Zealand after 1792

For political rather than biological reasons, house mice reached the South Island first,
well before they got to the North. Moreover, the genetics of house mice in the far south
is still completely different from that of mice in the north. To understand why, we
have to review some relevant information about precolonial politics and economics.
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Historical ports on the route between Britain, India, the East Indies and China
(Bombay, Calcutta, Batavia and Canton) were part of an extensive late eighteenth-
century trading network between Europe and the Far East. The English East India
Company (EIC) had been established in 1600 to pursue trade in the East Indies
under a monopoly charter, but over time it concentrated on India and China.*®
Part of the official justification for the proposal to establish Port Jackson, made to
the British Government in 1783, was to ‘enter into a commerce that would render
our trade to China ... very favourable’ (i.e. in competition with American ships
that were much further from their home ports).”” The EIC strongly resisted that
idea, because it fiercely guarded its monopoly on south-western Pacific shipping, to
protect its lucrative trade in China tea.

Navigating heavily laden sailing ships in a poorly charted, remote and stormy sea
was a hazardous business, so Port Jackson was the first and critically important safe
port of call in the South Pacific. It developed into a provisioning and repair centre,
visited by most ships passing to and from Europe via the Cape of Good Hope and
the southern Indian Ocean (Figure 1).

Figure 1: The premier position of Port Jackson and its most important trading links
are well illustrated in this map.

Note the absence of any recognised route from China direct to New Zealand. N.B. The fur market that
attracted the sealskin trade was conducted out of Canton, not Shanghai.

Source: J. McAloon, ‘Resource frontiers, environment and settler capitalism, 1769-1860’, in Making a New
Land, ed. E. Pawson and T. Brooking (Dunedin: Otago University Press, 2013), 73.

56 P A.van Dyke, The Canton Trade: Life and Enterprise on the China Coast, 17001845 (Hong Kong: Hong
Kong University Press, 2005).
57 McNab, Historical Records of New Zealand, 1:38.
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For half a century from the establishment of Sydney in 1788 to the Treaty of
Waitangi in 1840, control of New Zealand affairs was in the hands of the Governors
of New South Wales. Political and economic restraints, and market prices offered by
trading partners, set limits on when and from where visiting ships came, and what
they could carry in or out.

Philip King (Governor of New South Wales 1800—6) was obliged to defend the
trading monopoly of the EIC against foreign transgression.”® The EIC gave King
a ‘frigid rebuff’ to his proposal that colonial vessels be built large enough to get
to Canton and be permitted to trade directly with China rather than relying on
visiting American and British ships.”” Sir Joseph Banks himself supported the
ruling, because he thought that the products of the colony should be secured for the
mother country rather than sent to a seductive near neighbour, China.®® Transport
fees for taking convicts to Port Jackson were paid by the British Government to
shipowners on a small commission, but planning the transport arrangements was
difficult at first because there was nothing for the ships to take back.®’ Eventually,
EIC rules were bent in order to allow non-EIC owners of convict ships to make
a profit both ways by returning home with a cargo of tea after dropping their ‘live
lumber’ in Australia.®* Three of the transports of the First Fleet were under charter
to take cargoes of tea from China to London after landing stores and convicts at
Port Jackson.®

The Chinese appetite for luxury fur had only recently become known in the West,
since the publication in 1784 describing Cook’s third voyage of 1776-80.4 When
this fact was discovered, it soon affected patterns of trade and commercial decisions
throughout the Pacific, because until then tea had to be paid for in bullion as
the Chinese were not interested in buying Western products. The first to benefit
were Boston traders, who saw an opportunity to purchase bulk supplies of tea in
Canton, independently of the EIC. From 1788, Boston shipowners established the
Golden Round, sending small (under 300 tons) trading vessels to the north-west
Pacific coast, trading American goods for sea otter furs, taking them to Canton
and returning with a cargo of tea.”® As sea otters declined, the profit from otter
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furs available in Canton ebbed away (down from US$1 million a year in the 1790s
to nothing by 1834). Boston traders in search of goods to sell in Canton turned to
fur sealskins collected from southern hemisphere rookeries as they passed on their
way to the north-western Pacific coast, and, as those diminished, they combed the
Pacific for alternative sources of supply.

Hence, for Australian entrepreneurs the most attractive commercial opportunities
of the 1790s centred around the sealing industry. The market for sealskins in
Canton offered rich rewards to independent operators willing to ignore the EIC
and work illegally in remote and lawless locations.®® As Robert McNab commented,
‘References to the China market crop up everywhere in the old records’.*” The more
enterprising of the Sydney merchants and sealing masters, still hampered by the
EIC, quietly commissioned American shipowners to carry their cargoes of furs to
Canton (the EIC monopoly did not apply to them).

Governor King strongly disliked foreigners, and was offended by their collusion
with local merchants to circumvent the regulations. In 1804 he issued a General
Order® forbidding clearance of foreign vessels from Port Jackson for sealing ‘within
the limits of this territory’ (i.e. south of 43°39’S).” This area included all the rich
sealing grounds on the southern New Zealand coasts and the subantarctic islands
(Figure 2). Further, to prevent the escape of transported convicts, shipbuilding in
Sydney was at first totally prohibited. Sydney shipyards only gradually developed
the capacity to build ships of up to 200 tons burthen (i.e. the capacity to carry
200 tons of cargo). Governor King’s General Order was simply ignored.

The first sealing shore gang was landed in Fiordland by Captain William Raven of
the Britannia in 1792,7° but few followed them while the Bass Strait sealing sites
were so much nearer and more profitable. Only when the Bass Strait rookeries were
exhausted did sealers turn to New Zealand.

Over the seven seasons from 1803 to 1809, sealers based in the safe harbour at
Dusky Sound gradually expanded their operations southwards beyond the western
fiords to Foveaux Strait and Stewart Island and to the southern islands. The coasts of
all three main islands of New Zealand were examined very closely by sealers before
1810.7" The distribution of seal colonies around the Fiordland and Stewart Island
coasts is shown in Figure 2.7
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Figure 2: Present distribution of seal colonies in the South and Stewart Islands.

Source: Drawn by Llewelyn Richards, from R. Richards, Sealing in the Southern Oceans, 1788-1833 (Wellington:
Paremata Press, 2010), 186; Rhys Richards, Murihiku re-viewed: A revised history of Southern New Zealand from
1804 to 1844 (Wellington: Lithographic Services, 1995).

Since the end of sealing, seal populations have recovered to roughly their former
distribution. The line marking the limit of the area forbidden to Sydney-based
sealers (south of latitude 43°39’S) passes well north of any place shown here.

Within a decade, frantic over-harvesting destroyed the rookeries on the southern
New Zealand coast and inshore islands as utterly as the Bass Strait ones had
been.”? Sealers moved on to the Antipodes Islands (discovered 1800 but not
worked until 1804), the Auckland Islands (discovered 1806) and Macquarie Island
(discovered 1810).

The ban on shipbuilding in Sydney, and the labour regulations intended to ensure
adequate logistical support for sealing gangs ‘did little to slow the growth of
the industry in the New Zealand sealing region, [but] certainly impacted upon the

73 Ross, William Stewart: Sealing captain, trader and speculator, 97-8.
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quality of information available for its earliest years'.”# Sydney shipowners could
lose both their vessel and their cargo for defying the EIC prohibition against trading
with Canton direct, so it is not surprising that official records” document few such
voyages. According to Richards, the number of known sealing voyages recorded in
New Zealand waters is only three before 1800, seven before 1805, 36 more until
1810, and 22 up to 1820.7° Yet an analysis by Ling estimated that about a million
fur sealskins were taken from New Zealand and the southern islands, 64 per cent
of them before 1820, and 91 per cent before 1830, mostly in two short periods,
1804 to 1810 and 1823 to 1827.7 Surely this number of skins could not have been
collected by so few known voyages.

So, clearly, unknown numbers of sealing voyages to the forbidden area were made
in great secrecy, undeclared or at least described under false pretences.”® Published
analyses, summarised by the archaeologist Ian D. Smith,” certainly underestimate
the number of them: there were probably many trips to and from Canton that were
never recorded. Only those few vessels with an EIC permit, like the Perseverance in
1808, could risk bringing a cargo of China merchandise to Sydney.** Some illegal
voyages avoided official notice at the time but were later exposed by Sydney court
records.’’ For example, the famous but atypical 1806 delivery by the Nantucket
whaler Favorite of 87,000 skins to Canton, mainly from the Antipodes Islands,
was a legal voyage, but its cargo was a fraud organised by Sydney trader Simeon
Lord to cut his partners Henry Kable and George Underwood out of the profits.®
Lord owned several ships and was experienced in devious dealings, so the Favorite
episode may not have been his only attempt to evade the prohibition on direct
trade between Sydney and Canton.*> American whalers working in New Zealand
waters could continue to do the same. For example, Maori artefacts in the Peabody
Museum in New Haven were ‘probably collected ... during visits to [the] New
Zealand coast en route to or from China), avoiding Port Jackson.®

India, a vital trading partner and source of imported food for the early Australasian
colonists, was also inhabited by M.m. castaneus mice. Irregular shipping networks
also permitted eco-cultural networks linking early (until the 1830s) New Zealand
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with India, as well as offering opportunities for Maori to travel to and from Asian
ports, as entrepreneurs or as crew. Published sources describing these early New
Zealand connections with Chinese/Asian biota are few, but the genomics data firmly
extend existing historical scholarship, demonstrating that the exotic fauna reaching
New Zealand did not come simply from Europe or North America. Rather, the
arrival of East Asian rodents is a result of precolonial connections with China and
India during the sealing period.*

Unfortunately for the sealing trade, their window of opportunity was short. Long
before the Sydney sealing masters transferred their attention from Bass Strait to
New Zealand (1803—4), the prices being paid at the Canton market for fur sealskins
were well past the peak of the 1790s. The massive influx of fur sealskins (not all
from Australasia) brought in by American ships (569,000 in 1801-2)% drastically
reduced the Canton price, and net profits crashed. For example, in 1802 four
ex-convict transports took 11,250 skins from Sydney to Canton, which were sold
for only £1,614, less than three shillings a skin.®”

By the time the export of New Zealand sealskins in large shipments to Canton
(direct or indirect) could have begun after 1804, the China route was becoming
increasingly less economic than sending the skins to London®**—unless, as in the
case of the Favorite, sent in large consignments and illegally. Chinese import duties
and commissions payable to middlemen® further reduced the profit on taking skins
to Canton, eventually to less than the cost of transport. Sealing continued, with
diminishing returns, for another 20 years, but the export of New Zealand sealskins
to the China market was diverted to London. Most of the tens of thousands of skins
collected after 1811, when sealing became concentrated on the subantarctic islands,”
were sent either by Sydney traders to market in London (for hats), or by Americans
still pursuing goods for Canton to exchange for tea to take back to Boston.”! First-
hand descriptions of the sealing trade in the southern South Island in 1826-28 by
one of very few literate sealers of the period, John Boultbee,”” confirm the existence
of chains of sealers’ huts and camps along the Fiordland coast (Figure 2), but do
not mention China. Market forces, rather than fear of prosecutions, ended the link
between the South Island and China within a decade.
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All of this information confirms that ships did sail north towards China from the
southern Pacific, but not by what route they went or came back. So shipping records
cannot help explain how mice belonging to the casNZ.1-6 matrilines could make
the journey south. The South Island had no organised port facilities at the time, and
no residents interested in buying the standard range of Chinese goods bought with
the profits from sealskins, so there was almost no potentially profitable return freight
for small-scale covert sealing operations returning from Canton. Sydney shipping
records” confirm that even though American whalers and EIC-licensed ships could
take sealskins to Canton on contract, most did not return direct to Sydney. They
went on to collect cargoes of tea for Europe or North America, or sailed to Asian
ports to buy merchandise to sell in Sydney. For example, the Favorite returned from
China in 1808 carrying Mr Kable Jr (son of Henry Kable, one of Lord’s partners
defrauded by the Favorite affair of 1806)% via Penang and Fiji.”

It could be argued that, for lack of evidence of any documented link with the sealing
industry, a better scenario could be that Asian rodents did not arrive in New Zealand
until the mid-1850s with Chinese traders. By that time, ships were delivering cargoes
of tea and silk to Canterbury direct from China,’ or after 1866, with Chinese gold
miners to Dunedin.”” Certainly, Asian mice could have stowed away among the
Chinese goods imported by the dozens of storekeepers established in Christchurch
and in the various Otago and Westland goldfield communities. The main argument
against this idea is that, although the distribution of casNZ matrilines in Otago
roughly coincides with that of the goldfields, they are absent both from Canterbury
and from the Westland goldfields. Many Chinese storekeepers imported goods
direct from Canton through Hokitika,” but mice from Hokitika to Reefton to
Franz Josef are all M.m. domesticus.

Moreover, mice reached the goldfields communities long before the first Cantonese
miners arrived in and after 1866. European and Australian pastoralists, farmers and
ex-whalers had explored and settled the back country of Southland and Otago from
the mid-1850s onwards, repeatedly importing supplies, stock, forage and grass seed
from Australia for more than a decade before the gold rush.”” Contemporary reports
remove any doubt that mice were already resident in most of the southern South
Island by the early 1860s. For example, in July 1863, about 2,000 miners were
working along a 14-mile (22 km) stretch of the Clutha River where, according to
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a contemporary report, one digger caught 700 mice in three months.'” By the winter
of 1864, a digger writing from the Shotover River valley diggings near Queenstown

reported: “We have been overrun with rats and mice lately’.’”!

DomNZ.1-4 in northern New Zealand after 1821

Multiple shipments of cargo were carried to Australia by London-based convict ships
from 1788 onwards, guaranteeing that west European mice would be established
very early in Sydney warehouses. But it was apparently some time before they were
able to get across to the Bay of Islands.

The British ship Fancy visited the Thames area in search of timber for spars in 1793
and 1794, and other vessels visited annually in 1797-1801,'*? but after that the most
frequent visitors were whalers, who visited for fresh water and to sell muskets, rather
than to land crates of unintentionally infested trading goods. Normal commercial
trade between Port Jackson and the Bay of Islands was slow to start because it was
at first strongly discouraged by the New South Wales Government’s imposition of
heavy tariffs and import duties on all products of the South Seas passing through
Sydney. Sydney shipowners also stayed away from the Bay of Islands for several
years, because the burning of the Boyd and the killing of its crew by local Maori in
1809 led to European reprisals, causing widespread political and social fallout.'®

In 1819, the Macquarie administration in New South Wales instructed Commissioner
John Bigge to conduct an official enquiry into the progress and viability of the Sydney
settlement. Bigge’s survey extended into questions about agriculture and potential
trade with New Zealand,'* especially the prospects of harvesting and importing flax
for rope-making.'” In response to the three Bigge Reports of 1821-23, the tariff
barriers dogging colonial shipping were lifted in 1821.

The changed regulations encouraged a substantial increase in visits by trading ships
to the Bay of Islands over the next two decades. Growth in the Maori capacity to
supply potatoes and pork made the Bay of Islands an established provisioning depot
by 1830. In 1836 alone, 151 whaling and trading vessels visited the Bay of Islands,
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said Joel Polack, a leading local trader resident there for six years, who would have
known better than anyone.'” The whole Kawakawa estuary became lined with
stores, marine suppliers (carpenters, blacksmiths and chandlers) and ships at anchor.

The shipping data tells the story. For example, in 1811-20, only 40 visits by trading
ships likely to unload stores and trading goods other than muskets at the Bay of
Islands (discounting visiting whalers) were recorded, but the number of visits
increased to 88 in 1821-30, and 383 in 1831-40.'"

The opportunities for shipboard rodents to get ashore increased in proportion
with the number of trading ships arriving, adding new cohorts of eager furry
colonists to those already established. The best chances of getting ashore were
offered by the ships chartered by missionaries and settlers to import livestock,
provisions and farming equipment from Britain via Sydney and the Cape of Good
Hope. They must also have carried forage for the stock, which would have provided
plenty of food and cover for shipboard rodents. According to one estimate,'®® ships
carrying livestock and forage had about a 50 per cent chance of being infested with
stowaway mice.

Mice certainly came to the Bay of Islands via Sydney, but probably not until
the 1820s. Mice were not reported in the Bay of Islands by the local informants
questioned during Commissioner Bigge’s official enquiry in 1819,'” but they were
noticed there by the Revd Henry Williams in the 1830s,''? and their descendants
all belong to the west European subspecies. A contemporary source reports that
“The natives ... assign to the missionaries the credit of introducing mice’.'"!

Between 1840 and 1870, many new ports were established in the central regions of
New Zealand to receive European settlers and their goods (Whangarei, Whakatane,
Napier, New Plymouth, Wanganui, Wellington, Nelson, Picton, Lyttelton, Hokitika
and Westport), as fully discussed in the standard historical literature. All of these
towns are occupied by M.m. domesticus except Wellington, which also has an isolated
population of mice with Asian affinities, and Wanganui and Westport, which have
not yet been sampled. The late arrival of mice at these entry points helps to explain
why mice were not observed at inland locations of the North Island until the
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1840s—50s. The missionary Richard Taylor''? reported seeing a mouse for the first
time ever in New Zealand at his house near Wanganui in about 1844. The surveyor
John Rochfort'? found a house ‘swarming with mice’ at Moutoa (46 km from the
mouth of the Manawatu River) in 1852. By the late 1840s, a Wellington newspaper
reported that mice were damaging books in the Mechanics’ Institute library.'™*

NorhapO2 in the South Island

The many sealers who worked in Fiordland over the first 30 years of the 1800s
built a string of huts and base camps.'" Their repeated visits, especially to Dusky
Sound (Figure 2) helped to distribute Norway rats all around the coast and inshore
islands, which remained infested with them for decades.'® For example, in April
1826, Boultbee reached Dusky Bay at sunset, where ‘we slept in spite of the rats’.'"”
Throughout the nineteenth century, Norway rats continued to take over the South
Island in uncountable numbers, and also scores of New Zealand offshore islands
including Campbell, Raoul and Chatham."'®

Rats set back human endeavours in ways clearly described by contemporary
observers. For example, in 1840, an attempt to establish a farm in Canterbury was
abandoned after numberless rats attacked the harvested crops.”? In Otago in 1878,
Robert Gillies commented:

Wherever you pitched your camp away in the wilderness, where never human
foot before trod, there rats would be as abundant as near the settlers’ homes
... in the Taieri Plain near Otohiro in the year 1852 [I saw] rats running here
and there in all directions from the horse’s feet. When a new settler settled
anywhere alone ... the rats ... stole everything from him ... [and when
camping] we got so accustomed to the rats that we never felt inconvenienced
by feeling them running ... even on top of us as we lay in bed. So tame were
they that when the candle was lit in the tent they would come peering in at
the door or under the curtain looking at you straight in the face with their
earnest sharp gaze, and would only go when you shied something at them.'?
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In 1887 Andreas Reischek had to battle against the rats around his hut at Fisherman’s
Bay, Chalky Sound in Fiordland:

At night they kept me awake with their noise, knocking things down from
the walls, gnawing at my stores and digging holes round the hut. They dug
up the potatoes in the garden and dragged them away ... they used to gnaw
our books before our very eyes ... these rats are the great enemies of birds,
and any bird living or breeding near the ground has but a small chance of
existing. They play havoc alike with eggs and young, and even attack the
parent birds.'*!

So far, not surprising. But there is a puzzle here. The first Norway rats to arrive in
Fiordland disembarked from Cook’s ship in Dusky Sound, so must have belonged
to the European strain, Norhap01. So why are the 16 rats sampled by Russell’s
team from the South Island now descended from the completely different strain,
Norhap02?

It seems most likely that both were once there together, as they still are on Stewart
Island.'** The early explorers like Cook, Kent and others sought shelter in inland
coves like Pickersgill Harbour, where Norhap01 could easily reach the mainland;
sealers no doubt did the same, and also set up huts and camps near the offshore seal
rookeries, thereby adding Norhap02 to many islands. Both haplotypes had every
opportunity to reach the Fiordland mainland and, since Norway rats are such good
swimmers, both certainly spread widely among the inshore islands. Norhap02 was
also distributed eastwards further around the Southland and Otago coasts by sealers
exploring for new rookeries, and spread northwards through open country and urban
habitats from there. The two Norway rats from the South Island (from Christchurch
and Timaru) whose nuclear genomes have been analysed show complex mixed
ancestry including both European and Asian elements, though further sampling
and analyses will be needed on this population.'” Their mitochondrial DNA is
more likely to show the original group that colonised the area.

Unfortunately for Norway rats, the forest of western Fiordland is dominated by the
southern beeches, Nothofagacez, with little understorey of fruiting shrubs. Beech
forests produce a massive crop of seed every few years, a habit called masting, followed
by population irruptions of seed-eating fauna and their predators. In the summer
after a mast year, a short period of heavy predation greatly accelerates mortality of
forest fauna, both native and introduced.'** By the time stoats and ship rats arrived
in the early 1890s, the formerly abundant ground fauna was exhausted, and the
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limited climbing ability of Norway rats made foraging in the trees uneconomic for
them. Ship rats and stoats are both agile climbers, so could easily hunt the surviving
arboreal fauna. Repeated episodes of heavy predation linked to the masting cycle
then made Norway rat populations unsustainable in beech forest habitats.'*

Towards the end of the nineteenth century in the South Island, astute explorers
and surveyors like Charles Douglas began to notice an unexpected change in the
rampant rat populations of the bush. While engaged in surveying work in the valley
of the Waiho River in Westland in 1893, he reported: “The Norwegian rat ... which
swarmed in the country at one time, is now becoming extinct from some cause
or other.”'?

Norway rats disappeared from Resolution Island in Fiordland after stoats arrived in
1900, but not from Stewart Island, which stoats never reached. Smaller islands
are often visited by swimming stoats,'*® but when the limited stock of easy prey on a
small island is exhausted, stoats never make more efforts to hunt down the survivors,
they just swim away. Even Breaksea Island in Fiordland (170 ha) is too small to host
a permanent stoat population, so any stoat visit there would have been temporary
only, and the remaining Norhap02 survived until exterminated in 1986.'%

Norway rats are now much less common in all New Zealand forests than they
once were, and are practically absent from south-western Fiordland. James Russell
processed two rats from Breaksea Island (166°E longitude), but tried in vain to
locate samples from anywhere else in the south-west.'* Further east, and outside the
thick beech forests, Norway rats can and do retain their former abundance in urban
sewers and rubbish dumps. Russell’s 14 other Norway rat specimens from the South
Island all came from east of 170°E longitude.
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Commensal rodents in early Port Jackson

Systematic genetic work confirms that contemporary animals always carry detectable
traces of their colonising ancestors. In the North Island, there is no doubt that
European mice and rats colonised the Bay of Islands from Britain and America via
Port Jackson. The origins of the commonest commensal rodents in the North Island
need no further explanation. But the story in the South Island is different. If any
eastern rodents also reached New Zealand via Port Jackson, there should be traces of
eastern ancestry among their descendants in Sydney.

We have previously'! pointed out the value of targeted sampling in the historical

Sydney port region, followed by further genetic analysis of the local rodents.
An opportunity arose to test that suggestion, after the Sydney Cove Authority gave
us permission to analyse DNA samples extracted from rodent bones preserved
in nineteenth-century archaeological sites. The Authority had conducted a well-
organised excavation of The Rocks area between May 1994 and October 1996."
With the cooperation of Wayne Johnson from Place Management NSW, we collected
120 historical samples of rodent bones from the excavation’s archive, mostly dating
to between 1850 and 1900. Of these, 38 rat samples and seven mouse samples were
successfully amplified for mitochondrial DNA analysis.'*

The seven historical samples of mouse bones from The Rocks were all M.m.
domesticus, similar to those common in northern New Zealand. None of them had
any trace of the eastern subspecies M.m. castaneus ancestry, which is widespread in
southern New Zealand. A previous survey sampling mice from throughout Australia
134 Likewise, all the historical bones of Norway rats
from the excavations belonged to the same lineage (Norhap01) most common in
northern New Zealand. No rats of haplotype Norhap02 found in southern New
Zealand have so far been found in Sydney.

came to the same conclusion.

Rats as historians

Documentary archives confirm that, thanks to the EIC monopoly, trading between
Australia or New Zealand and China in the earliest precolonial years was strongly
regulated. Foreign ships could be licensed to sail north to Canton to purchase tea,
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but few are known to have returned south with Chinese cargoes. So, if the ancestors
of both Norhap02 and of the Asian subspecies of house mice did not reach coastal
Fiordland and Southland by any known legal route, how did they get there?

When we first reported finding the eastern mouse haplotypes casNZ.1-3 in the
South and Chatham Islands, we tentatively suggested that they could have been
transported by sealers, hidden in stores landed at sealing camps,'®> but admitted
the need for further information. A second, much wider survey, adding many
more samples from the South Island, detected another three eastern haplotypes
(casNZ.3-6), confirming that the arrival of mice with south-eastern affinities was
not a single event.”® Indeed, during the sealing boom of 180310, such accidental
introductions must have been ongoing for several years. But we still had no
corroborating evidence.

Russell et al.’s description of the distribution in New Zealand of the Norhap02,
carrying affinities known only from China, concluded that its presence might
‘indicate a non-European origin for R. norvegicus in the South Island of New
Zealand, as has also been inferred for introduced mice in the southern South
Island’."*” The arrival of Norhap02 in the South and Stewart Islands is consistent
with the idea that both Norway rats and house mice travelled with sealers to New
Zealand from China in the early 1800s, but the only available documentary records
are only circumstantial.

Now, confirmation is suggested by genetic data, in the light of a closer look at how
the early sealing trade was managed. Sealing masters fitting out expeditions to New
Zealand had to supply months of provisions for their shore gangs, which raised a
serious problem. Sydney was the primary legal source of provisions from which the
sealers’ stores had to come. But purchasing provisions in Sydney in 1792-1810 was

difficult and expensive, and Governor King had made setting up a sealing voyage to
the South Island illegal after 1804.

For a short time during the height of the sealing boom in Fiordland, say 1803-10,
there could have been rich rewards to be had for independent sealers working in
remote and lawless locations, if their shore-based gangs on the South Island coasts
could be kept supplied with provisions. Given the incentive offered, it would be
surprising if there were not many small sealing masters, less notorious than Lord,
quietly running undeclared return trips to Canton unnoticed, at least while fur
prices were high enough to make the trip worth the risk. The EIC monopoly made
such voyages illegal at that time, but that did not stop them altogether. As trading
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conditions changed, these opportunities diminished, and expired by or even before
1820."% In any case, by 1810, the decline of the Canton market for sealskins closed
the direct route from China.

While the opportunity lasted, the possibility of illegal return cargoes by sealers
carrying provisions bought in Canton or Batavia and infested with Chinese rodents
is an attractive explanation of how east Asian haplotypes of Norway rats and house
mice could have got to the South and Stewart Islands directly. Sealing masters
returning secretly with provisions for shore gangs sourced directly from Asian ports,
by some undocumented route avoiding Port Jackson, would be careful to leave no
documentary evidence. But new technology can now find them out in ways they
never thought of. The descendants of the commensal rodents that they accidentally
carried to the New Zealand coast have betrayed them.

Consistent with this hypothesis is the absence from archaeological digs in the oldest
wharf area of nineteenth-century Sydney, Port Jackson, of the eastern Norway rat
Norhap02. We found six haplotypes in 39 Norway rats, a substantial historical
sample, of which one was identical with Norhap01, but none was like the haplotype
Norhap02. We found three haplotypes in seven house mice, all belonging to the
dominant subspecies established in Australia.'?’

The continued presence of west European haplotypes of house mice and Norway
rats throughout Australia confirms, as expected, a direct connection between
Britain, Sydney and northern New Zealand. Conversely, we found no traces of
eastern ancestry in Norway rats or house mice sampled from Port Jackson. Absence
of evidence is not evidence of absence, because our samples of mice are small and it
remains possible that eastern strains of these or other rodents did arrive in Sydney,
but not where we sampled for them, or they did not establish themselves in the
face of competitive exclusion from the already resident populations of European
house mice thriving there. But so far as our material goes at present, the data are
consistent with previous suggestions that (1) New Zealand populations of mice
carrying matrilines representing eastern lineages, and (2) at least one haplotype of
Norway rats (Norhap02), made their way directly to southern New Zealand from
Canton with sealers, bypassing Port Jackson. Both species could travel by the same
route, perhaps even on the same ships. Such voyages were illegal at the time, and
therefore are not recorded in conventional historical sources. Taken together, these
observations lead to a surprising new interpretation of precolonial shipping history,
including a previously unknown, clandestine connection with China over about
10-20 years after 1800.
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Conclusion

Understanding the history of precolonial commercial activity in New Zealand
can be greatly advanced by correlated analyses of data from two independent but
mutually supportive sources. First, the known movements of European ships have
been well recorded in official archives since the mid-eighteenth century. Second,
genetic analyses from the descendants of the first European stowaway rodents to
make landing often provide independent evidence confirming other records, or, in
the absence of any contemporary documentation, suggesting otherwise unknown
and illegal shipping activity. To repeat Anne Salmond, “When the documents fall
silent, history can be a baffling business’.'*” Here we have shown that, even when
historical documents are silent, commensal rodents can speak.
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