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Abstract

This documenpresentsthe results of a study d¥elis catusthe domestic caton Pitcairn Island. The
paper contains three major parts:

1 A comprehensive review of the history of domestic cats on Pitcairn, starting
with the introduction of cats to Tabhiti in 1767

1 Results from a field study carried out by the authors in Mage 2018, using
trail camera, personal observations, and interviewith Pitcairners

1 Analysis of the dynamics of humaatrat interactions, with tle goal otbetter
understandingand managinghe future of cats on the island

Major conclusions that emerged from this study include:

1 Catsmostlikely were introduced to Pitcairn by tH&ountymutineers in 1790
and probablyhave beerpresent continuouslyisce then.

1 In 2018 there were approximately 67 cats, including 25 pets and 42ckisal
There are roughly Ret cats for every 3 Pitcairn Islanders, and about half of the
population lives in a home with at least opet cat.

1 Therewereat least two instaces (ca. 1820 arid 1997) of narly complete cat
eradication.The cat population recoveredaturally after 1820but recovery
from the 1997 event required importation of cats.

1 The Pitcairn community is not likely to be amenable to another matferalcat
eradication unlessslandresidents are primary manageasd implementers of
the project, ats are eradicated before targetj feral cats, andrptection of pet
cats is assured.
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A kitten (probably feral) on Pitcairn Island, captured by the trail camera on May 31, 2018.
.FaSR 2y GKS fSGGSNAR 2y KSNJ F2NBKSIFIRX ¢S 3+ @S
kitten is included in this reportAppendix 1, Plate 16(%)
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Introduction

Feliscatus, the domestic catarrived on Paific islands along with the early European explorers and
traders. They were often taken on voyages for rat control and perhaps also for companionship. Captain
Cook left cats on several of the Society Islands, including Tahiti, and cats reached Saipaspdresh
ship was wrecked theré 5 dzF¥& S I f ®X wamMHO® ¢KS {IY2lya KIR |
cats as they could obtain from whaling ships, but the cats fell out of favor when they began to eat pet
birds.9 @Sy (idzl £ £ &8 & (d€éndelandeds AXE Radet GIAVLEE AYS2 SR AyG2 GKS Y
{ I Y 2 hd@raicpi§em, Didunculus strigirostrjgthe tooth-billed pigeon (Peale, 1848, p. 211).

Because of theisociability,adaptability, and resourcefulness, cats have multiplied and spread
worldwide in large number€On many islands, introduced cats an@wv regarded as invasive and are
known to present a threat to certain endemic species; they are known to have led to numerous species
extinctions in the Pacific islands and elsewhé&Zats have been eradicated frabout 100islands
worldwide. However, because of their close association with humans, there is often serious controversy
about cat eradication projects, especially on populatdrids (Duffy et gl2012).This paper is about
the cats on Pitcairn Island, which have bgeasentin this isolatedcommunity over mostif not all, of
its 230-year history.

Pitcairn Island

Pitcairn Island, located approximately 320 miles ESE db#mbier Islands of French Polynesia, is
2yS 2F (KS 62NI RQa Y2aid NBY20S Aydslamardi®Rtedh 8t I YRE P
community (neither has an airport). The Pitcairn community derives from of one of the most famous
events of maritine history, the HMAYBountymutiny of April28, 1789. After taking command tfe
Bountyand setting Captain Bligh and most of his loyal crew members adrift in an open launch, the
leader of the mutineers, Fletcher Christian, chose Pitcairn Island as@uhidem the British
authorities. In January 1790 nine British crew members, six Tahitian men, twelve Tahitian women, and
one baby girl landed on the island, and a few days later burne@thumty Pitcairn, a tiny mountainous
island ofapproximatelys km? had upon its discovery in 1767 been shown incorrectly on ctemts
thus seemed to be an ideal hideout. During the first five years of habitation, six of the mutineers and all
of the Tahitian men were victims of murder or suicide. When the mutineerchiteas discovered by
the American vessdlopazn 1808, the island was populated by one remaining mutineer, John Adams,
plus a group of women and children (Kirk, 2008). As of May 2018jrRitsland had a population dp
people plugoughlyeightcontract employees on temporary assignment.

! Felis catusvas eradicated from Tristan da Cunha in 1974 (Campbell et al., 2011).
I'nad ala2SaitieqQa ! NYSR +5aast
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Historical record of cats on Pitcairn Island

Figure 1shows a timeline of Pitcairn Island, fra50to the present. Most of the events on this

chart are elaborated in the following text.

HUMANS

Rediscovery of Pitcairn Island 1767

Mutiny on the Bounty 1789
Bounty at Pitcairn Island 1790

Humans move to Tahiti

and return 3-1/2 mo. Iater1831

Humans move to Norfolk 1856
Begin returns from Norfolk 1858

Conversion to Seventh-Day 1886
Adventist Church

Peak population (233) 1937

British High Commisioners
New Zealand become 1970
governors of Pitcairn Island

Population stablizes

(ca. 50+visitors) 1980

CATS

1750

|__— 1767 Cats arrive on Tahiti

$—— 1774 Capt. Cook left 20 cats on Tahiti

=

1789 Cats brought onto the Bounty
1790 Cats introduced to Pitcairn

1800

$—— ca. 1820 Cat eradication

=—n—— 1831 Cats imported from Tahiti

1850

s 1838 “Laws for Cats”

"

1853 “Laws for the Preservation of Cats

E

1878-1892 Reports of cats
attacking chickens, birds

1884 “Law Concerning Cats”

1900
1917 Cats reported present on Pitcairn
1950
+— 1962 Reports of cats attacking
—~ chickens, being shot
¢—— 1977 Census 47 pet cats on Pitcairn
_A
#—— 1997 Cat/rat eradication
2000 2000 Feral cats re-introduced
$— 2018 Cordell Field Study (this work)

Figure 1¢ Timeline ofhuman and cat events on Pitcairn Island.
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18t Century: Introduction of cats to the island

Cats first arrived in Tahiti in 1767 with Captain Samuel Wallis oBalghin® In Log of Captain
Samuel Walllis on the Dolphin During his Voyage Round the Wo8i61768(as cited in Alexander,
HANoX LI nHoOX 2FffAa 6NRGST aL 3L @S Ggakdy + /[ + G 0o
{ dZNLINA T SR (2 aSS KSNJIFGdGlFO] GKS wldGa a2 9F3ISNX & dé
cats on nearbyslands (Duffy et al., 2012). Lt. William Bligh wrote about a Nov. 25, ¢ig&8o the
Bountyd @ hoSNBFX | ¢FKAGAFY FNASYR 2F W2aSLK .lFylasz
ONBR FTNRY 2yS GKIG ¢ &Offickid&pfWilian BigBaskiteddin AMexahdgry @ / 2 2
2003, p. 423.

hy WEy® omXI mMTydh: .fA3IK gNRGSY a2KSy L gla |G hi
numbers of rats about all the houses, and so tame that they flocked round the people at their meals for
the offals, which were commonly thrown to them; but at this time we scarce ever saw a rat, which must
0S FTGGNROMzGSR (2 GKS AyRdzAGNE 2F | oNBSR 2F OF (a
recorded the first reference to cats on tlBountyg KSy KS gNRGSY da2S gSNB O2yai
great pains to keep the ship clear of vermin on account of the plants. By the help of traps and good cats,
we were freed fromrsand micé o6 . f AIKIEI MT PHKMPT hZ LIP mvmentktcd . f A IK
clear the ship of rats before bringing aboard the cargo of breadfruit plants thaBdlumtyhad been
tasked to obtain. But in spite of the importance of cats on ships, Sir Joseph Banks instructed Bligh that
there were to be no animals such as dogats, or goats on board during the transport of the breadfruit
plants unless they were caged to be used as food duringdlgage(dLetter byBanksto an unknown
correspondent, as cited in Alexander, 2003, p.)5®n March 27, 178Bligh ordered thatb f  KS & KA LJG
cats and dogs be taken ashore prior to the loading of the breadiitlien theBountydeparted Tahiti
on April 5 with its cargo of breadfruit there were no cats aboard (Alexander, 2003, p. 124).

The mutiny occurred on April 28789;Bligh ad his loyal crew members were set adrift in a
f2y3062FG® WFYSAa a2NNAaz2y Bount HelclKifed toyalyioZCapt. BlighQa Y G S
but due to lack of space in the longboat, he remained onBbhantywith the mutineers until their final
stopin Tahiti. Eventually he was arrested and taken back to England where he was tried and convicted,
and later pardoned (Kirk, 2008, p.}43

Ly a2NNRaAZ2yQa 2.2rgAlasi0 Hatiz ik suhsggdentimiitBy, he wrote of
the Tahitiansa K S& KI @S |t a2 Ol G& | yR 1RR/Z040pol8a) anSthat y SA G KS
GGKS® OKINBS dza 6AGK aSOSNIf 20KSNJ RAA2NRSNA 6AGK
knew us, particularly with bringing fleas among them, which they say¥e 6 N2 dzZ3 K4 o6& GKS Ol
Immediately after the mutiny, the mutineers sought refuge on the island of Tubuai. They arrived on
May 24, stayed for a week, and then returned to Tahiti to pickinp women,eightmen, eight
children andsomelivestock, including some cats, to take back to Tubuai (Alexander, 2003, p. 13).
a2NNAazy ¢NRGS 2F GKS ¢l KAGA GAaArAGyY a.@& (GKS wmciK
J21 4G4z |+ ljdzZydAade 2F F2¢f 3 I yRcatswéeSast orRiakma, ad Y R O
AVRAOFGSR 068 a2 NIWAENEYYQ A0 OMdYE oA yidy 0 KvSr yLdi + OS 2 &8 NNIHzy

3TheD0Iphinis regarded as the first European ship to reach Tabhiti.
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ONRdZAKG 2y aK2NB | YR fBscribihgtiigi®condiigny & thaiTihal ¢ 6 LI® p m
LIS2 LX S K S atgrdbvieidhem dllhighSin didves, but as we left several cats, it is possible
GKFG Ay GAYS (GKSeé Yl @é 6RBRddzOS GKSANI ydzYo SNRE 6 LILID

hy {SLIi® mp>X mMTyd> GKS YdziAySSNAR € STlh ¢dzodzZ- A F20
stockedwithh@ a > 321 GaX F246f3 R23IAI.RyAdevdEladag oLIP py v ®
Morrison, disembarked in Tahiti and were eventually apprehended by British authorities. On the night of
Sept 21, 1789the Bounty under the command of Fletcher Christiagparted Tahiti on the voyage that
would eventually end at Pitcairn Island around Jan. 15, 1790 (Kirk, 2008, p. 39).

To summarizewe knowthaty 2 8 0 aKALJA Ay GKS mtnnQa 6SNB NI G Ay
them under control. Cats were present on tBeuntyprior to loading the breadfruit and again when the
mutineers obtained livestock and cats in Tabhiti following their first attempt to settle at Tubuai. They also
had cats aboard when they left Tubuai for the second tim&ept15, 1789to return to Tahiti. Cats
were important enough to be mentioned several times by Morrison and were regarded by the
mutineers as necessary for rat contrdfe conclude that th&ountymust have had cats aboard when
the mutineers depaed Tahiti for the last time othe night of Sept 21, 1789 (only 6 days after
Morrison had reported thdBountyli 2 6S a6Stf ai201SR 6AGK XOFrGaododpdio
Pitcairn Island about 4 months later. There is no known written account giving details.ofzhdzy (i & Q &
arrivalat Pitcairn, but the journal of Mr. Newell, first officer of tBeltanin 1817, and the notes made
by J. A. Moerenhout in 183@iscussed in the next sectiobdth state thatPitcairnislanders told them
that cats had arrived with other livestock on tBeunty Thus, there appears to lmmpelling evidence
that cats were first transported to Pitcairn Island by Beuntymutineers.

19t Century: Protecting the cats

Nothing more was heard from the mutineers until they were discovered on Pitcairn by Captain
Folger of theTopazin 1808. At that time the island was populated by John Adams, last survivor of the
original mutineers, and a group of women and children whoSverii KS Y dzG A Y SSNE Q LJ NIy S
(Kirk, 2008, p. 49).

The first official documentation of cats on Pitcairn Island was logged during the visit of the American
whaler Sultan under Captain Reynolds of Boston. It was the third ship to arrive sincdzfieiny S S NB& Q
KARS2dzi KIFIR 06SSy ¥F2dzyR Ay myny o6& /FLW®d C2fISND ¢
of Pitcairn in his journal. Part of the entry forO G @ MT X My mT adGF0SaY da¢KS LINRY
yams, tarro, bread fruit, ama nuts, bananas, sugar caaed the tea root, all of which they found on
landingc they also found great numbers of rats. Hogs, goats, faavid cats were brought in the ship
6C2LI AFFST MYyHmMOd a¢KS &KALXBouhty G(GKA& O2yGSEG Aa dzy

Jacques Antoine Moerenholtisited Pitcairn Island in January of 1829 onVmadorand made
detailed notes about his visit. His observations include the following paragraph, of great significance to
Pitcairn cat history:

*J. AMoerenhout later served asoth the U.S. and French Consul in Papeete, Tahiti.
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One thing which astonished nzand upon which | remarked to my guides is the few birds on the
island because, having covered it almost completely, | had seen only two or-tlaee these
gSNE &SI 0ANRa® aLGQa (GKS OFrGazée (GKS& G2(R YS:z
arrival of the English the island was covered with ratsich the cats which they had brought
with them took no time in chasing, but, since they were given nothing to eat so that they would
more readily chase the rats, they multiplied rapidly, becomind.vilfew years later they were
so great in number that, not content with destroying the rats, they also destroyed the birds,
which they surprised at nigh&ind when these resources were lacking, they could even be segn
taking away the chickens of the inhitdnts. Soon then they had become even more
inconvenient than the rats had ever been, and the islanders were obligated to give chase tq them
with guns and set traps for them, and thus destroyed almost all. If they had not done this, the
cats would not havéeft a single chicken in all the islari¥loerenhout, 1993, p. 27)

Ly a2SNByK2dziQa [jd2GSs a¢KS 9y3IfAaKé NBE&ESNE
opposed to theifPolynesian/English descendants born on Pitcairn.

In 1831 the entire Pitcairpopulation abandoned the island during an attempt to resettle in Tabhiti.
Many islanders died from illnesses there. The survivors decided to return to Pitcairn and some arrived
after only 3% months away (Kirk, 2012, pp:829. In 1834 Frederick Bennetsited Pitcairn on HMS

agK?2

z

a2

Tuscarr YR o NRBGS (GKFG G¢KS |ljdzr RNHzZZISRa 6S y2iAO0OSR 4SNB

brought hither by the first settlers from thBounty and a bull and cow, a donkey, a dog, and several

cats, which the people had recdn®@ o0 NRB dzZAK{i A GK GKSY FNBY ¢FKAGAXE ¢

wording suggests that cats were brought to Pitcairn from Tabhiti after the failed attempt to resettle there
in 1831. It raises a question: Does this mean that Pitcairn was without ce881r? Weproposethat the
earlier partial cat eradication noted by Moerenhouthile not eliminating all cats from the island, might
have reduced their numbers to a level that allowed the rat population to greatly increase by the time
GKS Aaf | ytB SaNifiitébk BaE&ZTRudzihe Pitcainers might have obtained additional cats in
Tahiti, where they were readily available.

Cats were noted to be present on PitcairninDecemiaey o T 61 | €X My dpy Z LIJ® oo dbL d

the islanders were making the welfare of cats a high priority, representing a dramatic change from the
earlier eradication efforts described by Moerenhout. On Nov. 30, 1838, at the request of the Pitcairn
Islarders, Captain Russell Elliott of HFIgwrote a set of laws for Pitcairn Island. The third law was
RSAONAOSR & a[lsa F2NI /I (Gaé sKAOK adarkaSRY

If any person under the age of ten years shall kill a cat, he or she shall receive corporal

punishment. If any ne between the ages of ten and fifteen shall kill a cat he or she shall pay a

fine of twentyfive dollars; half the fine to be given to the informer, the other half to the public.

All masters of families convicted of killing a cat shall be fined fiftgdglhalf the fine to be give
to the informer, the other half to the publi¢Brodie, 1851, p. 86)

CAySa 27F dzLJ G2 Pmunn Ay G2RIFI&8Q&a R2fflFNER &dAK26
noteworthy that the laws were directed toward the &mts of young people.

® After feral cats on Pitcairn Island were eradicated in 1997, the population of rats exploded, forcing islanders to
NEAYGNBRIZOS OF Ga FTNRY BH RatsialCats of FRtcaiis200)2 v (1 NB £ G KSY
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21 £ GSNJ . NERAS 61 a AGNIYRSR 2y tAGOFANY F2NI H 58¢
and wild in the bush, and are encouraged to kill the rats, although they probably destroy more fowls
GKFY NI Gdaé¢ o. NptRekdestriptioy of RitEairr Bandistatéds® KISy LIS2 L S | NB |y
by rats, which do much damage to the suganes. Hence the strictness of the Law for the Preservation
2T /FG&a¢ o6adiNN}eé&X mypoX LI mMmanyod hyS 2F GKSasS 1 ¢
If a cat is killed without being positively detected in killing fowls, however strong the suspicion
may be, the person killing such cat is obliged, as a penalty, to destroy 300 rats, whose tails|must

be submitted for the inspection of the magistrate, bgywof proof that the penalty has been
paid. (Murray, 1853, pp. 25258)

In 1856 the people of Pitcairn abandoned their island again and resettled on Norfolk Island. All 194
islanders left Pitcairn on May 3, 18%hoard theMorayshireand arrived at Norfd Island on June 8
(Kirk, 2008, pp. 11417).Prior to this time, domestic cats were present on Norfolk and were mentioned
in a journal entry on May 16, 1855 (Stewart, 1992, p. 29). However, we could find no historical
references suggesting that cats weaken from Pitcairn to NorfolkNone of a set of surviving journals
of Pitcairn Islanders who resettled on Norfolk Island make any mention of cats being brought from
Pitcairn, nor is there any mention of cats in a transcribed letter from Norfolk Islandériék Howard to
his sister, in which he speaks of his time spent with the Pitcairn Islanders while establishing their Norfolk
settlement (eahHoneywood persanal communication, Ded4,2018). During the resettlement to
Norfolk Island, Pitcairn Islandtsdeserted for around two and oHRealf years with the exception of
March 15¢ July 23, 1858vhen it was occupied by Captain Knowles and six crew members of the ship
Wild Wave which had run aground at Oneo (Kirk, 2008, p. 120). Captain Knowles repohieddgthat
they found cattle goats, chickens and one hog to sustain them but mentioned neither rats nor cats
(Knowles, 1858/1957).

| 26 SOSNE 6S (y26 FNRBY 21 f3GSN) . NERASQa RSaONMALIA:
island in 1850. Additicaly, a later newspaper account mentioned that th&ld Wavecrew
encountered cats on Pitcairdd Romance of the Séd,875), although the article appeared to
contradict some statements Captain Knowles made about the incident in his log. If the islanders took
cats with them to Norfolk Island, those cats probably were tame pets that could have been easily caged
and transpoted rather than feral cats that would have been much more difficult to catch and handle.
Any pet or feral cats remaining on the deserted island would have had no difficulty surviving the
absence of people due to the mild climate, lack of predators, abuoinfded in the form of rats and
birds, including chickens, and abandoned structures for shelter. A deserted Pitcairn Island would have
been a virtual paradise for cats. Thus we do not believe that the abandonment of Pitcairn interrupted
the presence of caton the island.

On Sept. 8, 1878, Rear Admiral De Horsey of H3h&harrived at Pitcairn. In a report he wrote
RFGSR {SLIWi® mTZ myty> KS AFAR 2F (KS AatlyRSNARY &
(Young, 1894, p. 206). His reparent onto statel K § G KS &daKSSLI)E 3I2F G4z LIAITAZ
SYGANBte FTNBS FNRY (KS YI f I iAR&EUtopiK1I8TH. laNoY. 8878 YSa | F
Captain Samuel C. Jordan wasltoy the wife of the pastqiSinon Youngthat the Pitcairn islanders
were troubled by rats eating sugar cane and sweet potatoes. They had bred cats to control the rats but
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GGKS OFdazx G223 60SOIFIYS | ydzAalyoOoSs IyR Ay GKSANI
1879).0n July 20, 188 aptain Charles E. Barker of the U.8tBrdenaSy § SNBER Ay (G KS & KA LX
got a little yellow cat from the Pitcairn people an@id I SG G A y 3 | dghA 16 2RSSR Hin2v HdZa L
LY mMydH GKSNB ¢6SNB NI LI NI SR tteil 2great Suisgngeiedaus@dt theira | y R
T2YRYSAa TEANIPIOAN I8dnEEE8E2). 6

A law concerning cats appears in the Pitcairn Island Civil Recorder datedyly 1893, and is
quoted in its entirety below:

Law Sixteen (16). Any personpersons after this date, September 24, 1884, maliciously
wounding, or causing the death of a cat, without permission, will be liable to such punishment as
the court will inflict. Further, any person, or persons aiding, or abetting in the aforesaid
misdeneanor, will also be convicted under the same indictment. Should any dog, going out |with
his master, fall in with a cat, and chase him, and no effort be made to save the cat, the dog|must
be killed for the first offence. Fine 10 shillings. Cats in anygidhte island doing anyone
damage, must be killed in the presence of one of the members of parliarf®&mapiro, 1936, p.
294)

Thus while cats still had great importance for rat control, troublesome cats would not be tolerated.

For completeness, wiaclude an earlier version of the above cat law dated Sept. 9, 1878, described
AY Yy mMydpd ! dzaIONFEfAFY ySgall LISNI FNIAOES a aRStEAO

No person or persons are to kill any cat unless doing him damage. If anyonenksio doing,
he will be punished by having his dog taken from him and be killed; and should the person have
no dog, he shall be punished by the magistrate. Should a dog go out with his master and fall in

with a cat and chase him, and the owner of the dogke all effort to save the cat, this will save
his dog, though the cat died afterwards; but should no effort be made to save the cat, the dpg
must be confined for the first offence, and be killed for #ezond (dThe Pitcairn Islands1899

There areelativelyfew nineteenth and twentieth century references about Pitcairn that contain
more than a passing mention of cats. Some visitors to the island who made an effort to write detailed
descriptions made note of their presence, but many others mentiamatiing about animals at all, or
wrote only of livestock used as a food source. Visitors who landed on the island for only a short time
could have easily missed seeing cats or may have thought them unworthy of mention when compared
to the humandramaargfiR G KSY® |1 2S@SNE GKS tAGOFANY a[lga T2
number of magazine and newspaper articles. Cat laws along with other laws concerning Pitcairn animals
were seen by the outside world as indicative of a quaint and innocent wa.of li

20t Century: Managing the cats

From the late nineteenth century through the first decades of the twentieth century, island court
records and official reports recorded conflicts and disagreements between islanders concerning the
behavior of animals, wh N (& ' yR gAf R OFGa ONBIFIGSR 203KSNJ LINROf
were seen on Pitcairn in July 19@Pifcairn Island and its Peo®e,908) and their presence was also
mentioned by a resident missionary in 1917 (Pitcairn Island People HE@p¥).In June 1921 a visitor
NBLEZ2NISR (KFEG aliKSNB I NB LI SydalonzheidandiThd iskander&,A O] Sy a
of course, are not without their tam® | (iéRicairmlsland, 1921). Cat laws continued to be publicized,
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and headhed a 1937 article in th8ydney Morning Heral@\lley, 1937). Edwin Ferdon Jr. visited Pitcairn

in1956 anchotedd 5234 | NB ydzYSNRBdza Ay (KS Gat6ECSIBR2YVYRmMpp ¥
76). In March 1960 an informal census of random itemmd animals on Pitcaidistedthat there were

GOF (& dzyydzyo SNBRéE OC2NRXI Mopyns LIOrepontgu@® Al R D2 AEHY O
are causing quite a lot of death amongst young chickens, so that any cat seen prowling around fowl is

usuaf @ IAGSY | aK2NI aKATFOEPE ¢KS GSNY dakK2NI akKATGE
O2ylGAydzSa o0& adlrdAy3a GKIFIG Iy AatlIyRSNI ARSYGAFASR
KFELILWAYSaaQ 2F az2yYS 27 irig ®wot@tRedictirds thé othgrdighvtb gdvBa | & LIS
Fdzf f RSAONALIIAZ2Y 2F KAa OFdG a2 Ad O2dzZ R 685 NBO23Yy
GONRIISNI KIFI LAYy Saaé 2F 02 elawsiodatsypR1838 tha éshlikhed 6 SOl dza S
large fines for families of children that killed a cat. In January 1977 the Pitcairn people did another

informal census of animals on the island and estimated that there were 47 tame cats (Ford, 1980, p. 18).

No mention was made of wild (presumalidyal) cats.

Cats and other introduced species on islands worldwide have become increasingly recognized as
threats to the ecosystem of these islands. Feral cats are believed to have caused breeding failures and
extinctions in numerous endemic speciegluding birds, mammals, and reptiles. Since the beginning of
0KS GoSyuASGK OSyldaNE GKSNB KI @S 0SSy OFG SNI¥ RAOL
with a success rate of approximately 80% (Campbell et al., 2011). In 1997 the British Gatemnd
the World Wildlife Fund (UK) contracted with a New Zealand company called Wildlife Management
International Limited (WMIL) to exterminate the brown raaftus exulansand feral cats on Pitcairn
Island. The project was funded by the Departmenmtlfaernational Development and Worldwide Fund
for Nature (UK) (Bell & Bell, 1998).

The WMIL team stayed on Pitcairn from AprilciBec. 4, 199,40 perform the task. The Pitcairn
Latl yRSNAE yAOlYylFYSR GKS SEGSNYA dwithah ghnticoadilait ¢ ¢ KS w
NERSYGAOARS GKFG gl & LIXIFOSR Fft2y3a I RSyasS ySisgz2N]
approximately 25 meters apart. The Pitcairn cats were broken into three groups: (1) pet cats for
breeding; (2) pet cats to b&payed or neutered and returned to their owners; and (3) feral cats to be put
down. Three unspayed females and two unneutered males were saved for breeding and were kept in
pens at two homes while the eradication was in progress. Residents were fregnoarly cat on the
island as their pet and request that it be sterilized by a veterinarian (brought from New Zealand as part
of the WMIL team) and released to them instead of being put down. All pet cats and 17 feral cats were
tested for feline aids (FI\dnd feline leukemia (FeLV) and found to be negative, leading the veterinarian
to conclude that the island was free of both diseases (Bell & Bell, 1998).

A total of 45 feral cats were trapped, 25 in leg hold traps and 20 in cage traps. Another 11 feral cat
died from secondary poisoning caused by eating rats that had ingested the rodenticide. Six more feral
cats were shot and one was killed with a machete. Thus a total of 63 feral cats were known to have been
eliminated during the eradication. An estimater the total Pitcairn feral cat population prior to the
eradication was given asore than70 (Nogales2004) because it was assumed that a number of cats
that had died from secondary poisoning were never ledaand accounted for (ElizabéftBiz] Bell,
personal communication, Aug. 23, 2018). Altogetl2drpet cats were spayed or neutered and 5 were
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Fff26SR G2 NBYFAY FSNIAES F2N) FdzidzZNE o6 NBSSRAYy3ISX Ay
pet cat data shows that up to 10 of those 29 catddwhile the team was still on the islanwv¢ from

fight wounds,one from poisoningone put down due to allergiesyne put down for unspecified reasons,

andfive missing/presumed deadprobably from poison), leavingnly 19 cats, including thigve that

were reserved for breeding. Two pet cats were poisoned but they recovered after treatment with an

antidote containing vitamin K1 (Bell & Bell, 1998).

¢KS 2aL][] SNIRAOFGAZ2Y (SIFY LINRBLRAaSR (2 GKS Laftl yrF
I LILJ2 AGAtDffitet a2 Sy TF2NODS AlGd ¢KS OFd 2NRAYIYOST NBYA
OSylGdzNEZ NBIjdANBRAIEKSR:  $EOSINE P2 Naag B2 aREESRA y 3
would be cared for by two families to be selected by the Gat@. Kittens born to the breeding cats
GSNBE (2 0SS ySdziSNBR AT YIS FyR Llzi R26y AF FSYI f
hTFAOSNI I dziK2NRAT SR | {AGGSYy G2 aNBYFAY SYyGiANBé T2
three females and two males. Island families would normally be limited to two pet cats but could apply
G2 26y Y2NB GdzyRSNJ ALISOALFE OANDdzyraidl yoSadeé ¢KS f A
kept by families. Any family leaving the island would be reglio have someone else care for the
catsor arrange through th&€at Officeto havethem put down. The ordinance went on to encourage
the killing of any stray or feral cats missed by the eradication program and to provide guidance for
permissions needetb import a cat to the island (Bell & Bell, 1998). There is no indication that the
suggested cat ordinance was ever adopted by the Island Council and there is no reference to a cat
ordinance on the Pitcairn government website.

WMIL returned to Pitcairn &m April 12¢ Sept 27, 1998in order to complete the rat eradication
program and to assess the results of the feral cat eradication program. Although it appeared that the cat
SNIRAOFGA2Y KIR 0SSy adz00Saa¥fdzZ = dokKpletelfchdnged RSNE Q |
IyR (GKS& y246 KFER aly SEGNBYSte& adNery3 yS3ariaarosS ¥8
should additional cats be found. This was, they said, due to the secondary poisoning of pet cats and the
Gf2aa 2F oNBEtthgdda SRASY IQH NNIRIR 2dzi Ay wmdbddT ®¢ 1 & |
activities regarding cats to inspection of the island for signs of feral cats (Bell, 1998).

The Pitcairn Islanders did not inform the eradication team of any concern they migathzal
about the ancestry of the cats that were targeted by the eradication program (ElizERidtBell,
personal communication, Aug. 23, 2018). An unintended consequence of the eradication and the
spaying/neutering of nearly all pet cats was thatanii éxy & G2 NRAIA Yl £ ¢ ASYySGAO tAy
NEFTSNNBR (Catg  aedaiuR&ta200FANY LAfFYRSNBEX LINRPoOoloOf @
Kevin Young, personal communications, May 30, 2018). The perceived loss of a line of original cats was
disturbing to a number of residents. For example, a Pitcairn Islander posting to an internet discussion
02FNR dzaAy3d GKS aONBSYIgRYSKBAGlI A¥YKBAKLIDEYY I 2F Ol
LIAf SQ ¢ & 'RiSN&Idest thinglisodrirugyBaunty Cats were shot, neutered/spayed until
GKSNBE wg SNBYy Q8 [Maitihawei2808)A Wamnititayes addetl iS fdisamedost
GKFG a2KFEdG gla €tSTU 2 ONBSR woSNBEOILRR2F2RIRYQE 8.

’6al AYAGA | BSyé¢ Aa GKS yIYS 2F | NBAARSYOS 2y tAGOFANY
"The cat eradication and spay/neuter program was performed in 1997.
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GKS ReéAy3 OlFLta oKSy (KS& ONI gt SR 2FF (2 RAS®DE 2al
live very long after the departure of the eradication team but was unsure of the reason for the deaths of
the relatively young cats [[Eabeth[BiZ Bell, personal communication, Aug. 23, 20¥8Ritcairn
islander currently living off the island, but who was living on Pitcairn at the time of the eradication,
GNRGS Ay Ly SYIFAf GKFG akKS KIFR | ({TASINISAYIaS FINRYY {KSS NE
GKIFIG GKS OFrd aS@Syiddza tfte &adz00dzyoSR (2 aSO2yRI NEBE LI
(Anonymous, personal communication, Nov. 15, 2018).
In 1999 rats began to reappear on Pitcairn in spite of the folipvwork done in 1998Bell, 1999).
By July 2000 there was an explosion of the Pitcairn rat population. A number of residents began
shooting the rats with .22 rifles and killing as many as 200 rats in only a few days. They also obtained
more rat poison but found it difficult tase in wet weather. Traps were employed but were still
insufficient to keep the rat population from growing. The rats were eating nearly all types of fruit and
vegetables grown on the island, so it was decided to bring a pair of breeding cats from NemdZea
Those cats soon produced seven kittens and they were all given the rodenticide antidote to protect
GKSY FTNRBY LR2A&A2ySR RSIR Nrda 6a¢KS wkida FyR /Fda
21st Century: Cats into the future

Maimitihaven complained thatthe new cats iz KG Ay FNRY blISige €2SH f R y&R2 dzfSR
not chase ratsShe added that the new cats had been introducadicdppdpk H NNz YR aad2YS :
N} A&dSR 6SNB aSid 2FF Ay l2 Thuki&al dats ivdRe reéinfrodic&ftolRBitcaird &  NA R
around 2000 A 2010 review of invasive species impacts in UK overseas territories confirmed that cats

KFR 6SSYy NBAYUNRBRAZOSR o6l Afd2y SG Ff®X wanmnov YR |

al., 2016).

In 2016 a report issued underthe Rofy { 2 OASG& F2NJ 0KS t N2GSOUA2Yy 27F
t N22S00¢é NBOAYOSR (GKS RA&OdzaaA2y Fo2dzi NI dG IyR O
YIEYSR & 5N DNIyYyd | FNLISNY ¢KS NBLR NBsedifiatséaria o K| Q
cats were eradicated. Birds such as the endangered Pitcairn reed wakbtecéphalus vaughani
would benefit. Any such eradication project would require full engagement of the community with
SEGSNYyLt 2NHIFIYABRSELRES NBSLRWI I @@ RiSaONAo6Sa (KS
ALISOASE 2y tAGOFANY Fa aYAY2NE O2YLI NBR G2 OKIffS
During a visit to Pitcairn by Darwin Project personnel, a feasibility $twdyrat and caeradication was
completed. However, no action has been taken. Some residents of Pitcairn do not want cats eradicated
until the island is free of rats. They have not forgotten the failed rat eradication effort in-1993
when the rat population explodefibllowing the successful eradication of feral cats. They are also
concerned about pet cats being poisoned. However, it appears nearly impossible to protect the cat
population because the techniques used to eliminate rats also indirectly affect the catfeasbility
study and an operational plan remain unpublished out of concern that the Pitcairn community might
GAS6 (KSANI Lot AOFGAZ2Y Fa AyaSydrzy G2 FOG 6AGK2dz
NHzY2 NE ¢ Ay (K&l 2008).Y Y dzy A G @
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The 2018 Field Study

Motivation and goals

This studywas motivated by the need fdooth historical and current informatioon the cats of
Pitcairn IslandUp until now, theonly significant publicatioaabout thePitcairncats havebeentwo
reports publishedn 1998by WMILto document theirrat/feral cateradication projectThe repors are
extremelythorough and contaira wealth of information about the cati the island at that time.
However,because the scope of the reports was limited to the eradicapiaject, they donot provide
an overview of the cat population historically or currently.

Our gimary goalsvere to conducia census ofhe catson Pitcairn Island (both pet and feral)
describe their observed distributicand condition andinfer the dynamics and possibfeture using
current and historical dataVe alsoexaminedinteractionsbetween the human and cat populatisand
assessed a f I y RS N¥owardlthé 1997 ferarRaf eradication.

Definitions

The conventional definition of @eral cat is that it lives outdoors and does not socialize with
humans.Feral catsometimedive far from any humans, but also may live in the vicinity of buildings and
human activity In all cases thefend for themselves iad try to avoid interaction with pople.Feral cats
originate from pet cats that are released (or abandoned) by their owner into the outdoatsthat
escape from their owner, arats that result from unrestrained breedifjogales et al., 2013). If the
kittens of those catgxperience no acatact with humansduring the third to eighth weeks of life, they
probably will become feral (Bradshaw et al., 1999).

Cats thative with humans araeferred to asthouse cats or dpet catse Pet catusually arehighly
socialized to theiowners and may seek frequent physical cont&ihally there are less socialized cats
OKIFIG tA0S Yzalfte 2dzZiR22NR o0dzi NS FSR o0& LIS2LX S |
allow themselves to be touchedhese catsar2 T i Sy O- § NIRE ¢0.&BSNis paget Wwelwil
dza S GKS GSNY aLISaG OF G¢ G 2notNdiaF <® Mis incudek fefféralrhtsi a 2y t A
Methods

Todocumentthe pet cats, wenterviewedresidents and visited the two hgeholds with thdargest
numbersof pet cats While we did not visit all the households with pet cats, we believe we recorded a
complete list of cats for all households.

To document the feral cats we used@husmart wildlifg(trail) camera which we placed in nine
different locations during the study perio@ait (generally cooked or raw fish plus a commercial kibble)
was placed in locations thought to be frequentedfbsal cats.The location of each traflamera site was
recorded with a GarmiGPSmap 624n addition, lsief personalsightings ofsuspected feral cats were
recorded We used ordinary photography to capture images of cats when encountered anywhere on the
island. All photographBom all sourcesvere analyzed to identify evedistinguishable cat
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Observations of pet cats

Table llists numbers of pet cats at taesidencesC2 NJ 'y SELX I yI GA2Y 2F a%2y S
nextsectonLy 2NRSNJ (2 NBALISOG LINR G Oeécive simply dédigagefia 2 YA (G SF
lower case letter to each residence known to have pet cats. We had the opportunity teesidiénces
GFré FTyYyR ao0é¢ (G2 20aSNWBS GKS OFdao

Table 1¢ Pet cats at islandesidencesn 2018
Residence Zone Humans Pet cats

a 1 3 4

b 6 4 9

c 1 1 1

d 1 1 1

e 1 2 2

f 1 2 1

g 1 2 1

h 1 2 2

i 1 2 3

j 1 3 1
Subtotal Zone 1 18 16

Subtotal Zone 6 4 9
Total 22 25

In 2018 there were 28sidences on thé&land occupiedby 42 Pitcairn Islandeend around 8
temporary contractorsTwentytwo of the 42 Pitcairners occupidtle 10 residences that had 1 or more
pet cats. Among cat owners the mean was 2.2 humans/residence and 2.5 cats/residence. Thus, there
was close to 1 cagier human in those 10 residencddie contractors had no pets.

The trail camera sometimes recorded pet cdise information obtained by the interviews and visits
helped exclude these records from the feral cat records.
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Observations of feral cats

Information on feral cats was obtained using the trail camera and opportunistic sighliagte 2
lists the number of distinct feral cats that were photographed by the trail camera in each dfiteee
The sites were assigned sequentismbers(1-9) and descriptive names, listed in Table 2 and shown on
Plate 1 We divided the island inteixzones of approximately equal areaumbered clockwise from
Bounty Bay, and these are noted for each camera Bitgtes 210 show views at or near the locations
where the trail camera was deploye@lates 1119 show a selection of trail camera imag#deral and

pet cats.

Table 2oes not include any cats that were known to be pet cHtswever, tiis possible that one or
more cats counted in Table 2 could bemdag pet catghat werenot known to us.

Table 2¢ Trail camera counts of distinct feral cats. Known pet cats are excluded.

Site# Name Latitude Longitude Zone Start time/date End time/date Cats
1 ! R YQ&a @ -25.067986 -130.102489 1  21:21/201805-24 = 10:49/20180525 5
2 Big Fence | -25.067355 -130.098039 1  12:13/201805-25 07:30/201805-26 1
3 Flatland -25.068307 -130.10547 6  16:31/201805-26 = 11:10/20180527 6
4 St Paul's Road -25.072585 -130.096922 2 | 18:01/201805-28 @ 12:01/201805-29 5
5 { (0 S G&deA -25.074483 -130.103665 3  20:00/201805-29 13:18/201805-30 1
6 bA3IQa  -25064953 -130.104123 6  19:47/201805-30 08:30/201805-31 4
7 Tedside -25.066434 -130.120662 5  11:42/201805-31 09:07/201806-01 @ 1
8 Bounty Bay @ -25.069924 -130.09365 @ 2  17:18/201806-01 07:57/201806-02 @ 2
9 Tennis court | -25.073607 -130.099164 3  16:36/201806-02 11:24/201806-03 0

Total 25

Table 3lists sightings of cats believed to be feral. These sightings were mostly fleeting glimpses of
cats crossing roads and disappearing into the undergrowth.dtieesesightinggs was reported by a
resident.lt is possible that any of these cats could bemiay pets not known to us that are also listed
in Table 1, or feral cats listed in Tablé\Z believe that a cat sighted dviay 27, 2008was also
recorded by the trail camera at Site 4 and is accounted for in Table 2, hence we count only 7 distinct
feral cats rather than 8 (see * in TalBg

Table 3¢ Sightings of (presumed) feral cats

Date Location Zone Observation Cats
In forest beside St. Black/white- Believed to be a cat seen on trail N

20180527 t I dzf Qa NRI 2 camera at Site 4

201805-31 QnTedS|de road near 5 Whlte/ orangeq distinctly different cat from Site 7 1
site 7 trail camera image
On Tedside road near .

201806-01 Adamstown 6 Longhair fluffy/dark color 1

201806-01 Near Adamstown shof 1 Dark tabby 1

201806.02 {0SES [/ KNA 3 Group of I<_|tt§ns eating an avocado, reported by 3
garden Steve Christian

201806-02  Top of Hill of Difficulty; 1 Brief distant sighting, no accurate description 1

Total 7
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Summaries of cat observations

We now combine the pet and feral calbservations to obtain thtotal observedcats and listhem
together with the observationmnadeduring the 1997 eradicatio.able4 gives the geographical (zonal)
distribution of feraland petcats in 1997 and 2018, the only two years for which such data exists. The
1997 data were based on the locations where (presumed) feral cats were trapped, killed, or where
remains of poisoned cats were found by WMIL (Bell & Bell, 1998). The 2018 datat(study) are
based on the locations where feral cats were briefly sighted or photographed at a camera trap site (cf.,
Table<2, 3).

Table4 ¢ Distribution of observed cats

1997 2018
Zone Pets ' Ferak | Total Pets Ferab Total
1 24 11 35 16 8 24
2 0 7 7 0 7 7
3 0 14 14 0 4 4
4 0 11 11 0 no data 0
5 0 5 5 0 2 2
6 5 15 20 9 11 20
Sultotal 29 63 92 25 32 57
G!' y20aSNIDSR: 7 10
Total cats 99 67

The following remarks refer to various entries in Table

During the 1997 eradication, th&MILteamreportedthat 5 pet cats were kept for breeding and 2
were spayed/neutered, i.e., atotal @LISG Ol Gad ¢ KA a ydzyoPedld A¢aK § ABIISR
StAYAYIFGSR co Fefablofd abckaSsamedithatatiedsR7 bodies af poisoned cats
were never located. That number is listedTable 4 asdUnobservedé

In the present study (2018) we identified 25 pet cats and 32 feral cats. Howevatsaelieve
that we overlooked a number of feraats.Due to our limited time in the field we did not survey Zone 4
at all, and during one of the two camera observations in Zone 3 there was heavy rain all night which
degraded the attractant bait. We can, however, estimate the number of undetectedgatmoving
Zones 3 and 4 from the data set and findihgt the number offeral catsdecreased by 26%dm 1997
to 2018 Applying this change to 1997 counts for Zones 3 and 4nfeel8 feral cats in Zones 3 and 4 in
2018. However, we also consider th#ones 3, 4 and 5 are a little more isolated from Adamstown and
human activity than Zones 1, 2, and 6. In Zone 5 we found 60% fewer cats than were seen in 1997. If we
apply that percentage to the 25 cats found in Zones 3 and 4 in 1997 we mfeid O cds in Zones 3
and 4 n 2018. Sice we counted only 4 cats those two zmes, weinfer that we overlooked between
10-4 = 6 cats and 184 = 14 cats. The maaf these two estimates is 10 cats, and theselated in
Tabledontheda | y 2 0 ZEMIIS R

The following observations emer@®m Table4: Thenumber ofpet catsin 2018 wa25/29 (86%)
of the number in 199Avhile the number of feral cats in 2018 wd&/70 (60%) of the number in 1997.
Thetotal number of cats on Pitcairn in 2018 w&i® 99 (68%) of the numberin 1997prior to the
eradication
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Thus, we find thathere are about as many petats in 2018 as in 199But there are onlyabout
half as many feratats. We do admit that our trail camera records may have miagéditionalferal cds,
which could bring the feral and pet catdo rough parity for the two years.

Table Slists all known population data for Pitcairn Island cats.

Table 5¢ Human/Cat population data
Year Ferab Pets Total Total Ferals Ferals Pets Cats

cats humans per per per per
Pet Human Human Human
1977 47 70 0.7
1997 70 29 99 40 2.4 1.8 0.7 2.5
2018 42 25 67 42 1.7 1.0 0.6 1.6

From Table 5niboth 197 and 2018, roughlgne third were petandtwo thirds of the cats were
feral. The ratio opetsto humans isearlythe same for the three years for which data are available.
This roughly constant ratio defines a simple rule of thumb: for e2eygt catson Pitcairnthere are 3
humans Also, from Table 1, roughly half of the residents live in households widastt 1 pet cat, and
there are(on average) about as many pet cats in thbheesehold as there are people.

The2 to 3ratio of pet catsto humanson Pitcairn greatly exceeds the ratio for all large, highly
populated countriesFigure2 shows the ratio fo Pitcairn and ratios for some of the large countries of
the world (note log scale on the ordinat@here is a weak trends thehumanpopulation increases,
people have relatively fewer cats. Pitcairn, with a comparatively tiny population, has a rglagwel
high ratio ofpet cats to humans.

< 3.000 -
s .
2 L 2
= Pitcairn Human population [millons]
?%' ) 50 100 150 200 250
g
= 0.300 - Other countries
g *$ . ® (excluding China, USA)
§ ¢ ¢ * . .
b L R 4 PN
g % . ¢
4
0.030 - ¢

Figuire 2 ¢ Ratio Number catsNumber of humans for Pitcairn Island and sevetatge
countries(@ / F dzNRA Sa A Y200KHE 2 dzfF ANR KA oA EROITHKS Y2ald LISGXZ
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Can we accourfor the high cat/human ratio orPitcairn? Pitcairn is a rural community, and rural
areas in general have higher pet ownership rates per househaliurban areagAegerter et al., 2017).
Pitcairnalso has a long tradition of valuing cats for rat control, and they were brought toltrelias
recently as 2000 for that purpose. Perhaps some islanders feel a bit insecure without their cats, knowing
how an increasing rat population can seriously damage crops, and with awareness that world events
could lead to a reduction in food importssifiipping is affectedHowever, the rough -1 ratio of cats to
humans in homes with cats suggestat for most Pitcairnersl or 2 cat@re generally enough

Physical condition of the cats

In 1878, Rear Admiral De Horsey of H.Nbfsahwrote that theanimals of Pitcairn, including cats,

GF NS SyuANBte FNBES FTNRY (GKS YIfIFIRASE GKIdG a2ySday

in 2012 Ehelling2012. In 199 a veterinarian found thathe island was free of feline aids (FIV) and
feline leulemia (FeLV). The cats we observed and photographed appeared healthy and showed few
signs of conditions that commonly plague outdoor cats in other parts of the world, such as upper
respiratory infections, inflamed eyes, and skin problems. They appearesii@lfed and of a healthy
weight. Some Pitcairn cats, such as a >20 year old male dRlddittic have had exceptionally long
lifespans, which is unusual for a cat that lives mastiigloors and gets no veterinagare A young cat

Ol f £t SR a1 geldgiSeNduslyfhjurRd bg a crab when a kitten, but is now able to function well
on 3 legs, with the injury fully healed.

/'+Ga SELSNASYOS YAYAYLFf REFEY3ISNI FNRY (KS ! ¢+Qa
provides an ideal environmentforcats | 2 6 SASNE A a2t A2y AAPicdNR ol 0 f

Islanders have long been known to be healthy people, although the arrival of a ship often spreads illness
through the community (Kirk, 2008, p. 99). We speculate thastrae situation esis for cats

tAGOFANY QA LA2EFGA2Y YR (KS AYFNBldSyOe 6AGK 6KA

population fromcommunicabldeline diseases.
Cat/human i nteractions

[hdzli 2F NBaALISOG F2NJt AdOI A NJienandes dof gafodrieds &hd RS a A N
sources of personal communications.]

&

Plates20-22 showsomephotographs of pet cats.

t AGOFANY LatlIyRSNEQ NBfIFGA2YyaKAL 6AGK OGKSANI Ol G2

number of cats on the island are treated like pet catswlsere in the worldjn that they receive
attention and affection, are allowed inside the heushere they can sleep, and are fed regular meals.
Normally these petare not confined inside a house but are allowed to roam at will.

The Pitcairn cats uphold their traditional job as rat catchers. We witnessed a young male cat coming
into a house witha live rat in his mouth. The home owners showed no surprise or concern and allowed
the cat unlimited play time with the rat. The cat later carried the rat into the basement, also without the
slightest objection from the homeowners.

There are alsmanysemi-feral catsthat people feed regularlgndallow into their housesin several
cases we found that residents febdth tame andsemiferal catstogether and consider them all to be
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pets, even though the senfieral cats will not usually accept physical mt. All of these cats have

names5dzS G2 tAGOFANYyQa YAfR OfAYIGS Ylye K2dzasSa KI g
allowing thecats tocome andgo as they please. One residence with several cats has been without a

back door since it was destyed by termitessome yearsagq it is alwaysopen to the outdoors. On the

gttt 2F GKIFIG K2dzaS 6l a | OKAf RO twehNlyears gadier,2 T  OF 0
0SFNAY3 GKS OIFLXiAz2y at AGOFANYyQa 2t RSad OF (G d¢

As in any community, not all peoplgeract with cats.Someavoidthem due to health issues or
because they simply dislike ca@ne islandes K2 &G+ G SR G KI { st ScceptOthrgeQ i & G| Y I
cats beingathishomg S Ol dza S 2 F KA & AndtheFrés@deént statdSfathiBllgrgcIa ¢
cats.Heknew little about the local cats anghen pressed for an estimate, conjectured that there might
be a thousanaf themon Pitcairt One family has nine cats, whigkceive much attention from two
young daughters. A third young girl tre island also has a cat. Several other households have from one
to four cats. The temporary workers and contract personnel do not have cats and are discouraged from
doing so because of the problem of what to do about the cats when they leave the &lémelend of
their contracts. Currently there are no dogs on the island.

Sometimes residents with cats leave the island for extended periods of time. It is not unusual for a
family to be away for three months. A eattvning islander stated that it is nogpical to ask someone to
feed your cat during a long absence. Instead, the cat is left to fend for itself by hunting or visiting other
homesforfoodL i ¢2dz2A R aSSYy fA(1Ste GKraG 4 tSrald az2vys 27
feral or completelydral.

Pagel?7



Discussion

Descendants fromtEA O" 1 61 U #AO06

Although we know of no evidence that shothat a genetic line of original cats from tB®unty
survived until 1997, there is a reasonable possibility that at least one did so. The historical record
provides convincing evidence that cats arrived onBloeinty With the exception of the near
eradication of cats reported by J. Moerenhout in the tirielohn Adams, there is no record of any other
concerted effort to completely eliminate feral cats on Pitcairn until the eradication of 18&hout any
prior wellorganized eradication strategy such as that implementedMdIL, and with the abundant
preyavailable for feral cats such as rats and birds, there is no identifiable reason for an original line of
cats to have died out prior to 1997. Thiigss not impossibléhat the Pitcairn Islanders are correct in
their belief that an early line of cats, withreasonable probability of having originated from Beunty,
was lost during the eradication.

Of course the question of whether certain cats on Pitcairn in 1997 were directly descended from
cats of theBountyor other early ships probably can never besaered, and probably is irrelevant. The
key point is that a number of &hders believe that there werBountyCatspresent on Pitcairn in 1997,
and that the eradication led to their extinction on the island.

One other possibility remainsome of theBounty Cats might have been removed from Pitcairn
years ago and continued the genetic line in another location, in the same waththatutineersQ
descendants spread to Norfolk Island, New Zealand, and many other locations. For example, the cat that
the islanders gave to Captain Charles E. Barker of the LABagdenain 1889 (probably a male because
of its yellow color), might haveeproduced andtontinuedits genetic line in some other part of the
world. Thusthere is some possibility that there is todaypopulation with a genetic component from
the original 1B0 cat(s), but in the absence of more information this remains speculative

Finally, in principle, theriginalBountymutineers might have buried a cttat died of disease or
age. If so, in principle a DNA liogginating from the Bounty Catuld be tracked forward in time. We
are, of course, not optimistic about actually locating the remains of an original Bountyutat is an
intriguing idealnterestingly, the partial skull of a cat was discovered on Pitcairn during an archeological
excavation(Erskine, 2004, pp 16108).However it was not known if the skull dated from thargeted
study period of 90-1856, or from a later date

Population d ynamics

It is tempting to believe that the cat population on Pitcairn is related linearly to the human
population.While it is true that larger human populations support larger numbers of editsearmodel
is almost certainly to simple andikely numetically wronglt is very likely that several factors contribute
to the dynamics of the cat populations and that some of these factors may operate nonlif&zsgible
dynamicafactors includeavailability of preyimportation of cats to the islandgxcegional care for
some (or allratsby specific individuals, adoption of laws and rules related to the degsases either in
cats or preyneglect by humansand migration of humant® and from the islandThese factors make
the dynamics complicated antbnlinear.
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We believe thathe cat populatioron Pitcairnhas beersignificantlyperturbed by humans
numerous times. Initially (ca. 1790) cats were introduced to the island. We assume that upon
introduction, most cats remained near habitations and wereoptied as pets by some percentage of
islanders, and less socialized cats distanced themselves from habitations and eventually established feral
colonies. Without a perceptible transition, the following sequence of evpribablytook place:

1. The cats fed onats and birds, and the cat population increased.
2. Therats and birddbecame exhausted, and the cats began to feed on chickens.
3. To prevent loss of chickens, the islanders began killing the cats.
4. With the cat population diminished, the rat populatisnrged as they begato
eat crops (fruit, vegetables, sugar cane).
5. In order to control the rat population, the islanders passed laws to protect the
cats, with large fines specifically directed at families with children who kill cats.

The cycle then repeatlitself, withvariations. The cat laws were eventually changed to permit a
trouble-making cat to be killed, but only if there was proof that the cat had attacked a chicken. Over the
years island court recorded many civil complaints related to animals. Caclaminued to be updated.

At times Islanders reported being plagued by rats. Around 1878 cats were killing chickens and young
RdzOl1a® LY wmdpnn GKS AatrlryR ¢l & F3IFAYy 20SNNYzy 640K
KI LJLJe ¢ @& 2 dziing &ats o SudiBan &ty that a resident had to entreat the boys not to shoot

his cat. The 1997 rat/cat eradication carried the cycle to extremes when the feral cat population
presumablywas reduced to zero, marpet cats died, and rats returned in hugambers Brentually

new cats werdrought to the island to control theats.

The pet cat population is more stable than the feral populatiduring times when feral cats are
hunted some people try to protect their pet cats, as an islander did in 196&d®ian of pet cats was
also attempted in 1997 during the eradication, but was mostly unsuccessful due to secondary poisoning.
Overall, the pet cat population remains relatively stable and changes slowly with the human population
except during extreme eves (such as the 1997 eradication), but the feral cat population experiences
larger and more frequent changes.

A simple gualitative model is the following:

1 The cat population reaches equilibritahabout 3 cats(both pet and feral¥or 2 people (see
below).

9 Perturbations of the cat population are human immigration and emigratepisodic
huntingexterminationof feral cats, and@reation or modification of regulations concerning cats
and other animals.

These factorgend to reduce the amount of fluctuations the cat populatiorcompared to humans

A modeland sample calculations of the cat/rat populations over the history of Pitcairn lal@nd
presented inAppendix3.
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Equilibrium populations

It is sensible to consider wkher the cat populations are, in some sense, in equilibriOme way to
define equilibrium would béhe number of cats required for the rat population to be constant. The
equilibrium populatims consist of both pet and feral cats, since both groups preyats. Regardless of
the human population, whenever cats exceed the equilibrium number, the rat population falls and the
feral cats eventually begin to prey on chickens, resulting in some of the feral cats being culled by the
islanders. When cats are fewthan the equilibrium number, rat damage to crops increases, resulting in
protection for feral cats and possibly even importation of additional cats. Thus, there is a simple way to
determine whether the cats are in equilibrium with the rats:

1. Catsattacking chickens means there are too many cats;
2. Ratsdestroying crops means there are too few cats.

During periods Wen the islanders have few complaints about cats or rats, equilibrium may exist.
That appeared to be the case in r8818 because residents made no negative comments about either
cats or rats being a nuisance, and we did not see populations of cats or rats that seemed excessive. We
witnessed a pet cat killing a rat, but that would é&epected when the populations are stable. We
propose thatwith a human population of 480 people a population of around 6@0 pet and ferakats
(roughly 3 cats/2 peopla} sufficient for equilibrium on Pitcairn Island. On the other hand,htstorical
record suggests that equilibrium is rarely achieved for lpgeigods

Managing the cat populations

Pitcairn does not have a veterinarian. Cats are usually put down when seriously ill if no improvement
in their condition comes about naturally. Since a vigt@rian is not present to administeuthanasia
medication the cats are usually shot.

Some islanders have learned how to neuter male kittens. When a cat has an unwanted litter, the
male kittens may be neutered and allowed to live, but female kittensvaee likely to be put down
since there is no veterinarian to spay them. For example, in a litter of 5 kittens, only 2 (presumably
YFtSa0 6SNB | tt26SR (ASESRE aRyOSNBEIRSYPZd RGOS AY
immediately afte birth (Shelling2012).In March 2018PitcairnersSteve Christian and SheQ Y S S ¥ S
neuteredthree kittens6 & / 2 YV G NRf f Ay3d GKS /G t20Ldz I A2Yy&axé Hnamy

During our field work, some local people were concerned that strangers were asking questions
about catsOur interest in cats might have stirred reminders of the 1997 eradication and perhaps also of
0KS NBOSY(d adaNwSe o6& GKS w{t.Qa 5FINBAY tNR2SOG (S
any outside organization and that we were surveying the oatg for our own interest. We discovered
that 20 years after the rat and cat eradication, there are still some intense negative feelings about the
results. In general therappears to belistrust of any organization that wishes to exert its influence on
Pitcairn, particularly if it is a government entity.

The historical record illustrates that islanders have always had their own methods for dealing with
imbalances in the cat populationt #arious times they have hunted the cats, passed laws to protect
them, importedthem, and giverthem to passing ships. They value their pet cats, including the-semi
feral cats that may give back little affection, but they also neuter males and put dtenskwhen
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needed to control the population. While not based on any overall plan or study, these methods seem to
work for the Pitcairn Islanders.

Our experience on Pitcairn leads us to concur with the findings of the recent RSPB Darwin Project
report (Kely, 2016), which states that any future cat eradication or rat eradication (which would impact
the cats) must béitcairrcommunity driven and managed, or else it is unlikely to be effective, or even
able to be initiated. The community does notntdts feral cats to be eradicated until the rats are gone,
or for its pet cats to bémpacted by seaodary poisoning, as occurred in 19%wever, due to the way
of life on Pitcairn, there is no practical way for pet cats, including-$emi cats that live almst
exclusively outdoors, to be confined inside for the long period of time that would be required for
rodenticide to dissipate from the environmerwe are not professionally qualified to state whether or
not Pitcairn Island is suitable for another rat dedal cat eradication. However, based on current
prevailing attitudes on the island, we question the ability of any outside organization to perform a
successful eradication unless it is initiated, planned, and carried out by the Pitcairn communityewith t
2dziaARS 2NHIYyAT I GA2y aidlyRAy3 o6& G2 2FFSNI &dzLlLI2 NI
O2YAyYy3a KSNB YR YSaaAiy3a gAGK 2dzNJ O Gaodé

Page2l



Plate 1

Plate 2
Plate 3
Plate 4
Plate 5
Plate 6
Plate 7
Plate 8
Plate 9
Plate 10
Plate 11
Plate 12
Plate 13
Plate 14
Plate 15
Plate 16
Plate 17
Plate 18
Plate 19
Plate 20
Plate 2L

Plate 2

Plates

Aerial view of Pitcairn Sites at which the trail camera was

Island

General view
General view

Partial view

View

Views

View

Vicinity

View

View

Trail camera images
Trail camera images
Trail camera images
Trail camera images
Trail camera images
Trail camera images
Trail camera image
Trail camera images
Trailcamera image
Pet cats

Pet and semferal
cats
Girls with cats

placed, and the zonedefinedfor
statistical analysis of the observation
Site 1 R YQ& )DNE dzy R
Site 2(Big Fenck

Site 3(Flatland

Sited({ G @ t I ¥zt Q& w2l
Site 56 { (i S3ABeN a

Site6(b A3Qy t I OS

Site 7(Tedside, near Sandy Harbor
Site 8(Bounty Bay

Site 9(TennisCourt)

Site1(! Rl YQ& )DNER dzy R
Site 2(Big Fencp

Site 3(Flatland

Sited4{ G @ t I PzA& Qa w2l
Site5( 61 S@SQa DI NRSy
Site6bA3Q3y tflOS

Site 7(Tedside, near Sandy Harbor
Site 8(Bounty Bay

Site9 (Tennis Couit

Site 2(Big Fencp

Site 3(Flatland

Site 3(Flatland

Page22

Zone 1
Zone 1
Zoneb6
Zone2
Zone3
Zoneb6
Zoneb
Zone2
Zone3
Zone 1
Zone 1
Zoneb6
Zone2
Zone3
Zoneb6
Zoneb
Zone2

Zone3



Plate 1¢ Aerial view of Pitcairn Island. The nine stations where
the trail camera was deployed are shown in their chronological orflbe large numbers
(1234%) indicate the six zones defined in this paper for the statistimaalysis of the
distributionsof the cats.(Soure of image Google Earth
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Plate 2(a,b) ¢ General view ofSte 16 ! R Y Q & . The\tRiblzginietavas placed off the
roadjust to the right of this photographit captured images within an angle of about 40° and
at night to a distanceof about 10 meters. Daytime pictureare in full color, nighttime
picturesareblack and white.
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Plate 3(a,b) ¢ General viewof Site 2(Big Fence)The trail camera was placdmbside the
driveway, seen in one of the daylight images taken by the trail camera.
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Plate 4(a,b) ¢ Partial view ofSite 3 (Flatland) an area of about 1 acre cleared of trees, and
the homesteadof a family wih 9 pet cats. The trail camera was placed in the carport
attached to the house.
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Plate5 ¢ View ofSite4 ({ (i ® RdadizZth@ tiail camerés oriented towardthe bait, which
is chunks otooked fish and kibbléThe camera and bait have been artificially illuminated to
make them visible in the photograph.
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Plate 6(a,b) ¢ Viewsof Site 5({ i S @&8de@. The trail camera was placeeéxtto a shed
used to tend the garden
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Plate 7(a,b) ¢ View ofSite 6(b A . Thishousewasunoccupied, but a colony of about

4 catswas located thereThe trailcamerawas placed on the wooden deck in the rear of the
house.The camera and bait have been artificially illuminated to make them visible in the
photograph.
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Plate 8(a,b) ¢ Vicinity ofSite 7(Tedside, near Sandy Harbor). The tortoise enjoyed being fed
papaya. The trail camemnd bait (artificially illuminatedéh the lower picture) wereset up in
a clearing irthe dense vegetation.
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Plate 9(a,b) ¢ View of the trail camera aSite 8 (Bounty Bay)The site is located along a
rough trail that enters the jungle on the far side of the build{ngcle) In thelower picture,

the camera faces the bait about 1 m away. The camera and bait have been artificially
illuminated to make them visible in ifhphotograph.
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Plate 10 ¢ View of the trail camera abite 9(Tenniscourt). The cameravas placed off the
road in a dense forested area. flices the bait about 1 m away. The camera and bait have
been artificially illuminated to make them visible inighphotograph. No cats were
photographed during thigeployment.
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® [ 71F 22C 25/05/18

¢

Plate 11 ¢ Four different catsout of five visiting the bait during one night(a) Upper:
Cat 1.2;(b) Lower: Catl.5.0 ! Rl YQa Si2NR dzy R

Page33



Plate116 O 2 §(€) Upper: Cat1.3; (d) Lower: Catl.4.
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& @681; 20C 25/05/18 21:48:32

Jon

68F 20C 25/05/18 21:14:18

Plate 12 ¢ (a) Upper: Cat2.3. Asuspected feral cat(b) Lower: Cat2.1. Aknown pet cat,
G/ 2 O(Big EenceSite 2
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® [/A69F 21C 26/05/18 18:34:07

Plate 13¢ (a) Upper: Cat_3.4. Aolitary semiferal cat finding food normally gwout by the
residents.Cat food is nearly alwaysegsent on the porch of this homéb) Lower:Defensive behavior
among a groupf pet and feral catgrifteendistinct cats werghotographed at this location, some of
which were utknown to the residentsThis photo is cropped; in the originaé can discerf7 different
cats.(Flatland,Site 3
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21C 27/05/18

® [ 69F 21C 26/05/18 20:11:58

Plate 130 O 2 ¢/(€) Upper:Cat_3.1(d) Lower:Cat_3.6
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@® [} 68F 20C 29/05/18 11:50:37

Plate 14 ¢ Nighttime visit of a feral cat to the bajtand an uwusual éytime photo (in the
rain) of a cat among fallen pandars leavesThe lower jicture was takenl minute before
the camera was retrievedThe approachof the person dispersed the cat¢a) Upper:
Cat 4.2;(b) Lower: Cat4.3.({ (i ® RdadiSite)a
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@® [} 64F 18C 30/05/18 04:18:18
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fl 64F 18C 30/05/18 04:12:1

Plate 15 ¢ Two views othe sameferal cat.Upper and lower: Cab.1.({ (i S @8der Site
5)
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@® [169F 21C 30/05/18 19:58:51

Plate 16 ¢ (a) Upper: Asuspected feral caCat_6.3. If) Lower: Another suspected feral cat
Cat_6.1with apiece offishbait. (b A PlAck Site §
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Plate 6 O 2 y(QUpper:! o6f A1 St &0 FSNI¥f (AGGSYyZ /asll codn o6daaSes
seen in the Frontispiece of this repord)(Lower: éSemiferal chickens in the daytime

perhaps evidence that the local catsrrentlydo not prey on the chickengb A Pck Site

6)
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@® QA66F 19C 01/06/18 01:11:25

Plate 17 ¢ The aly picture of aparticular feral cat (Cat_7.1)at extreme western tip of
Pitcairn IslandThere were anecdotal reports of a cat that fits this appearancehsoone

may have been sightedy residents Unfortunatelyno additional imagesr sightingswere

obtained (TedsideSite 7
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® [} 75F 24C 02/06/18 03:49:20

Plate 18 ¢ Visitsto the bait by different feral catga) Upper: Cat_8.1(b) Lower: Cat_8.2.
(Bounty BaySite §
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Plate 19 ¢ No cats were photographed at this si{@ennis CourtSite 9)
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Plate 20 ¢ (a) Upper:Pet catséSparklé (Cat 2.4) and éHoppek (Cat_2.5)The cats play and
eat together.(b) Lower:Sparkle witha rat Rattus exulans (Big Fencesite 2
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Plate 21 ¢ Threeindividuals froma group ofabout 15 pets and semferal cats (a) Upper:
éDirty Butté o / | ((bpMidelie: g 0 Tzf Cad &% (c) bower: Cat_3.6Flatland Site 3
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Plate 22 ¢ YoungPitcarn girls interact with their pet catsCats are valued for many of the
AdfryRQa NBAARSY®@&pers & LIS 2Cat Il ()R ewert R NIE yE dS (0 ¢
(Cat_3.2. (Flatland,Site 3

Page47



Appendices

Appendix 1z Names and images of cats observed in 2018
Appendix 2 z Additional cats not photographed in 2018
Appendix 3 z Population dynamics of {humans, cats, rats}

Appendix 4 z Stories of pet cats on Pitcairn Island
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Appendix 1 z Cats observed in 2018

Location Location
Name Name
PIC_XXXX PIC_XXXX
I RI Y] Big Fenc
Ground (Site 2
(Site J)

Cat 2.1
Cat_1.1 oCocky
PIC_0161 PIC_0211

Cat 1.2

PIC_0165

Cat_1.3

PIC_0167

Cat_1.4

PIC_0174

Cat_1.5

PIC_0168

Cat_2.2
awl ¥F

PIC_0976

Cat_2.3

PIC_0217

Cat 2.4
a{ LJ

PIC_0772
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Flatland
(Site 3

Cat 3.3

PIC_0306

Cat 3.4

PIC_0404 [ =

Cat 3.5

PIC_0316

Flatland
(Site 3

Cat 3.6

PIC_0545

Cat_3.7

PIC_0416 ©

Cat 3.8

PIC_0302

Cat 3.9

PIC_0425

Cat_3.10§

PIC_0525
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Flatland
(Site 3

Cat_3.11

PIC_0455

Cat_3.12

PIC_0337

Cat_3.13

PIC_0312

Cat_3.14

PIC_0405

{Go
Road
(Site 9
Cat 4.1

PIC_0564

Cat_4.2

PIC_0552

Cat_4.3

PIC 0605

Cat_4.5

PIC_0569
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{G§S¢
Garden
(Site 5
Cat 5.1

PIC_0627

Tedside
(Site 9

Cat 7.1

PIC_0723

bA3Qc¢
(Site 6

Cat_6.1

PIC0635

Cat_6.2

PIC_0650

Cat_6.3

PIC_0669

Cat_6.4
daSs

PIC_0687

PIC_0728

Cat_8.2

PIC_0730

Cat 9.1 No cats were photographed by the

X available for potential future revision.

Pic_xxxXhis number refers to the photograph number in our full archive taken in 2018.
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Appendix 2 z Additional cats , not seen or photographed in 2018

Residence Cat 101

Residencd Cat 10.2

Cat 10.3

Residence Cat 104

¢ §
g L XL

Residencd Cat 105 ﬁ
Residencey Cat 10.6 ﬁ
Residencd Cat 10.7 ﬁ
Cat 10.8
Residence Cat 109 ﬁ ﬁ ﬁ
Cat 10.10
. . Cat 10.11
Residencg DUffus: H
Tedside
(near Site 7) Cat1012 ﬁ
Tedside
(near Adamstown) Cat1013 ﬁ
Adamstown .10, ﬁ
(near shop) =
Cat 10.15
{80804 cCatl016 Hﬁﬁ
Cat 10.17
Hill of Difficulty ~ Cat 10.18 ﬁ

Note: We made visits tResidence and Residencd. Photographs of cats those locationsre
included in Appendix 1.
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Appendix 3 z Model population dynamics

In spite of the extremely limited information about the populations of cats on Pitcairn Island, we
have made an attempt to describe the variation in tteg population over time. Welo thisby adopting
a reasonablelynamicaimodel and enforcing certain cetraints that we infer from the historical
records.

Model assumptions

In order to constrain the model (and guide its development) we make the following assumptions,
which we believe are justified for Pitcairn Island:

1. The human populatioron the island ovethe 230 years of its history since 1790 is quite well
documented. We will assume that it is determined exclusively by human actions (births,
migration, deaths), and we will model it with an explicit function of time. The number of humans
will not dependon the number of cats and/or rats.

2. The catswere (and are) supported by the human population, together with predation on rats.
Thus, the number of catdependson the number of humans and the number of rats. The cat
population on the island had three sifjnant events, driven by the humans: (1) the arrival of
cats on theBounty, (2) A partial culling around 1820, motivated by the cats preying on chickens;
and (3) A major eradication (together with the rats) in 1997 that nearly (but not completely)
eliminated both the cats and the rats.

3. The ratswere already established on the island when Beuntyarrived. It is likely that the
population of rats increased because of the presence of the humans, but was also kept in check
by a growing population of catsh@& interaction between cats and rats (predation) is
represented by an increase in the cat population and a corresponding decrease in the rat

populatonLy FI OGX GKS AyAGALE ydzyoSNJ 2F NI da AayQi

4. The three populationdhumans, cats, rats} will be represented by single numbers. Thus, we will
not distinguish different categories of humans (male, female, young, old, etc.), cats (pets, semi
feral, feral, etc.), or rats (species, age, etc.), but rather we will model onlathged
GLR LIz FGA2yaéd {AYAfEFNI&s GKS 3IS23aNILKe 27
model, space is not a variable or parameter, the weather, seasonal variations, and movement of
humans around the island are not part of the model. No othgpyations (e.g., chickens, birds,
etc.) are tracked.

5. Specific eventssuch as immigration, emigration, and eradication, can be represented as-single
time sudden changes of the population. That is, the model will not attempt to follow the
dynamic effect®f adjusting to the sudden change, but it will follow the populations up to the
event and then after the event with a new starting value.

Thus, the model will contain a population of humans that evolves independeainihe cats and
rats, and populations fcats and ratshat interact with the humans and with each other, so the model is
of two populations of competitive species.

Pageb4



Model equations
Ourmodel is typical of such models that have been used historically (Murray, 1993), but the
processes and paragter values will be specific to Pitcairn Island. We define the three populations as
functions of timex,[tj=humans X,[t]=cats,Xs[t]=rats. The functionx,[t] is available from the historical

record(see below) The dynamicatquations for the cats and rats are:

dx, _ e xJ[tf] @ e v
" Azxz[t]gl il Haxz[t]xw ja:czjctft tk;hT
x,[0] = N, i
u
|

Jmax

dx, _ e X[t @ I i
= AIE g JEHIT Fout

X,[0] = N, )'/,I

1)

where qft - tkj] is the Dirac delta function and\ , B,ij , N, (k=2,3) are constants, and where

w [t =aw,x[1
@

will be described below.

The plysical meanings of the parameters are:
A Rate of increas®f the populations of cats and rats by births, support from humans, etc.
B Predationof the rats by the cats. Witl8 >0, thecats gain and the rats lose.

C, Suddenjumpsin the populations The Dirac delta functioaft - tkj] in the differential

equations causes discontinuous jumps in the populations enabling us to account for immigration
C, >0) and emigration C,; <0), as well as local events (e.g., eradication, catastrophic disease, etc.)
that suddenly modify the populations.

N, Initial populations These are the numbers cats and rats present immediately after the
arrival of theBounty The model does not distinguish between, say, rats arriving with the ship from rats
already present on the islantiVe know that N, the initial number of humangom the Bounty, is 27,

and we can reasonably speculate thdt,> G KS Ay AGALFf ydzYoSNI 2F OF dasz Aa
ye2ySQa 3IdzSaa T2 NING Kt will heicahsdidered ayfedatartosd 2 ¥ NI (0 &

w,[t] Carrying capacityrhis quantity is the number of individuals which the populakion
approaches at large time, in the absence of any other interactiongpical simulations (e.g., Murray,
1993, p.63)W, [f A& | FAESR ydzYoSNE St RAE3 aka LBRS OdNIIGE O
Gt 23AA0A00E | 265 @EMAEe cHosén td riaRe, [N Byaatical quétit Kor
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instance, the carrying capacityr cats should depend on the human populatigfit] andthe rat
populationX,[t] , hence wecouldinclude treseby writing W,[t] =w ,, w X[ w+ X[} , where

W0, W, W sare constantsThis expression provides a mechanism for the populations to interact other
than directly by predation. Thus, while the cats increase by direct predation on the rats, they also
increase by the indirect effect of having more humans to feed them and catedor.

We useMathematicato numerically solve the dynamical equations for the populations. Solutions to
these equations will represent the populations as a function of time.

Model 1 z Constant human population
In order to demonstrate the basic dynamics of the catirdgéraction,we first assume the human
population is constantX;[t] * N, and the carrying capacities are constantg;[t] =w ,,, W,[t] =w 5,
Also, we speify the initial cats and rats as,[0] = N, and X;[0] = N, which are arbitrary. This basis

model enables us to observe the consequences of sudden changes in the cat and rat populations (using
the Dirac Delta functionsand of predation.

Figure Alshowsthe effects offour typical sudden jumps in the cats and in the rats. It is clear that
changes in the rat population produce correlated changes in the cat population, but changes in the cat
populations produce ardtorrelaed changes in the rat population.

CatsRats CatsRats
100 100 -

60 -

40+

80 ‘H‘D 1[‘=D 1 1‘\] 11"\] 1'2;'[\ 1-"1[\ 15"\] a0 ‘;’1;] 1[‘\!] 1 ‘;D Wij‘D 1 Eﬂ] U‘D W%I:\
(a) Suddenly increase cats (b) Suddenly decrease cats

CatsRats CatsRats
100 100

60

40+

80 ‘H‘D Mj‘l[\ 1 W‘U 12"\] 1'£4D 1:‘1D Wé[\ a0 :?1;] 1\j=] 110 Wi:‘D 1 é\] U‘D 1:"4]
(c) Suddenly increase rats (d) Suddenly decrease rats
Figure A ¢ Four cases of caft interactions at constant human population. Blue=cats,

Red=rats. The human population in all four plots is the sawmestant value which is
immaterial. The time scale is arbitrary.
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Model 2 z Historically correct human population on  Pitcairn

We now introduce the historically correct human population, which includes sudden changes due to
immigration and emigrationfigure /& shows the historical record of the human population on Pitcairn
Island(See references top digure).

Figue A2¢ Historical record of théduman population of Pitcairn Island

The function irthis figurehasfour largediscontinuous jumps:

1790 Arrival of theBounty(+27 people)
1831 Entire populationmovedto Tahitj returned after few month¢-64, +60 peoplg
1856 Entire population moved to Norfolk. Partial return over next 10 yedi@4( people)

Werepresent the historical record with a goth function that includes thesdiscontinuous jumps.
To these events, we will add twoore discontinuous events:

1820 (Partial) eradication of cats due to their predation on chickens
1997 (Nearly) total eradication of cats and rats

We assume the following functions for the carrying capacities:
w,[t] =10 ©.3x[t] 0

_ y
wy[{] =500 40x,[t]y 3)

Finally, we solve the dynamical equations (2,3)fie cat and rat populations, using reasonable
values for the other parameter&igure 8 shows one such simulation, running over the 250 years from
1790 to 2040; it is typical of simulations we find with various values of the parameters.
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