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Executive summary

The Solomon Islands National Biodiversity Strategic Action Plan 2016-2020 identifies the need to develop a
management plan for saltwater crocodiles. However, there is a lack of reliable information on the population
status of saltwater crocodiles and the extent of human-crocodile conflict in the country. This report summarizes
the results of a nationwide survey that aimed to fill these knowledge gaps.

Between April and August 2018, 822 people (472 men and 350 women) were interviewed in 234 villages in
seven provinces in Solomon Islands. A total of 225 crocodile attacks on people were recorded. Of these attacks,
83 were fatal (37 percent), including 31 on children. Over the past 10 years, on average, five people per year have
been killed by saltwater crocodiles in Solomon Islands.

Since the cessation of commercial hunting in 1993, the saltwater crocodile population has recovered rapidly.
It is estimated that there are now between 1400 and 2300 non-hatchling saltwater crocodiles in the country.
Breeding has been recorded on every major island. With more and larger saltwater crocodiles present, the
number of attacks on people has increased and will most likely continue to do so.

Throughout the archipelago, communities are taking preventive measures to minimize the risks of crocodile
attacks. People emphasize the need to supervise children, avoid fishing alone and be alert at night and during
floods. Flashlights are considered an effective tool to prevent a crocodile attack. In many villages, crocodiles are
killed by local hunters with traps and spears as a precautionary measure or in retaliation of an attack.

Cultural restrictions on killing and eating crocodiles remain pervasive throughout the country. Crocodiles are
widely regarded as taboo (sacred) animals that need to be treated with respect. Crocodile attacks are often
attributed to the wrath of ancestors or to sorcery.

The following steps are recommended to the Solomon Islands Government to enable coastal communities to
better prevent saltwater crocodile attacks on people:

Raise public awareness on the risks of living in crocodile habitats.

Destroy problem-crocodiles.

Improve public infrastructure in remote coastal areas, particularly related to healthcare, sanitation and fisheries.

Halt the destruction of mangrove and riparian forests.

Legalize the sale of crocodile products.

Develop a community-based crocodile monitoring program.

Strengthen community-based resource management.

These steps can minimize the risks saltwater crocodiles pose to coastal communities and ensure that people and
crocodiles continue to coexist in Solomon Islands.



Introduction

In 2017, following growing public concerns about saltwater crocodile attacks on people, the Ministry of
Environment, Climate Change, Disaster Management and Meteorology (MECDM), the Ministry of Fisheries and
Marine Resources (MFMR) and WorldFish conducted a nationwide survey to collect detailed information on the
extent and characteristics of human-crocodile conflicts.

This report summarizes the main findings of the survey. The following sections provide information on the
ecology of the species and its cultural significance in Solomon Islands, details on the survey methods, and the
main results. In the conclusion, several practical recommendations have been listed for the national government.

The Solomon Islands National Biodiversity Strategic Action Plan 2016-2020 identifies the need to develop a
management plan for saltwater crocodiles (MECDM 2016: Strategic Goal C, Target 13B I). However, the lack of
reliable information on the population status of saltwater crocodiles in the country, and on the occurrence of
crocodile attacks on people, has so far hampered this effort. This report aims to address these critical knowledge
gaps and contribute to the development of an effective strategy that enables coastal communities to better
prevent crocodile attacks.

]
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Sub-adult saltwater crocodile in Wairaha River, Malaita.



Background

Ecology

The saltwater crocodile (Crocodylus porosus) is the
world’s largest living reptile, with males recorded in
excess of 6 m and over 1000 kg (Briton et al. 2012;
Whitaker and Whitaker 2008). The largest saltwater
crocodile recorded in Solomon Islands was 5.9 m, on
Isabel (Schmidt 1932). The species ranges from the Bay
of Bengal, throughout Southeast Asia and New Guinea,
to northern Australia. Solomon Islands represents the
easternmost breeding population of the species.

There are reports of two species of crocodiles
occurring in Solomon Islands. Local people on New
Georgia, for example, differentiate between saltwater
and freshwater crocodiles (Hviding 2005; Hviding
2015). This mirrors the situation in neighboring
Australia and Papua New Guinea (PNG), where the
saltwater crocodile occurs sympatrically with the
Australian freshwater crocodile (C. johnsoni) and the
New Guinea crocodile (C. novaeguineae) respectively.
However, freshwater crocodiles have never been
recorded in Solomon Islands (Boulenger 1886; McCoy
2006). The color patterns and body shape of saltwater
crocodiles can vary remarkably, which could explain
why people think there are two species of crocodiles.
Crocodiles from turbid waters tend to be very light,
relative to those from clear waters (Webb, personal
communication, 2018)."

The species is widely distributed throughout the
country, with breeding populations in Western
Province, Central Province, Choiseul, Isabel, Malaita,
Guadalcanal, Makira and Temotu Province (Messel

and King 1990). The presence of saltwater crocodiles
in the Santa Cruz Islands highlights the ability of the
species for long-distance, oceanic travel (Read et. al
2007; Brackhane 2018). Saltwater crocodiles have been
recorded on Vanikoro and Nendo (Messel and King
1990), Utupua (Tennent 2002) and Tikopia (Firth 1970).
Notably, saltwater crocodiles have not been recorded
on Rennell and Bellona.?

Saltwater crocodiles inhabit tidal rivers and creeks,
freshwater lakes and mangrove forests. They are
mobile animals that frequently use the sea to move
between river systems. Their movements seem related
primarily to changes in social status: males are highly
territorial and will chase away subordinate rivals, who
then move around in search of suitable habitat and
unguarded females (Campbell et al. 2013). These
vagrant crocodiles are often the primary cause of

human-crocodile conflicts (Nichols and Letnic 2008).
Saltwater crocodile are most active after sunset (Webb
and Manolis 1989).

Little is known about the ecology of the species in
Solomon Islands (McCoy 2006). In Australia, female
saltwater crocodiles lay their eggs in a large mound of
vegetation during the annual wet season. In Solomon
Islands, however, rainfall and temperature are relatively
stable throughout the year. Most rainfall occurs during
the northwest monsoon season from January to
March. But this general pattern masks large differences
between islands and between the wind and lee sides
of the main islands, which makes it difficult to make
any assumptions on the nesting period of the species
in the country. Mean clutch size in Australia is about
50 eggs, whereas in PNG it is about 60 (Webb et al.
2010). Incubation takes 80 to 90 days, depending on
temperature. Female saltwater crocodiles are known
to actively defend their nests.

The saltwater crocodile is a large and opportunistic
apex predator that hunts a wide variety of animals,
including fish, mud crabs, turtles, flying foxes, dogs
and pigs (Webb and Manolis 1989). Prey are typically
ambushed in or at the edge of the water. Small
animals are swallowed whole, while large ones are
dragged into deep water, drowned and then torn

to pieces. Large adult saltwater crocodiles will also
consider humans as prey (Edwards 1998; Caldicott et
al. 2005).

Culture

Humans and saltwater crocodiles have coexisted in
Solomon Islands for 30,000 years, and crocodiles play
a central role in the cultural history of the country
(Laracy and Alasia 1989; Best 1988). This is perhaps
best illustrated by the fact that a crocodile features
prominently on the Solomon Islands coat of arms,
alongside another man-eating predator in the islands,
the shark.

Throughout the archipelago, crocodiles were
worshipped as the incarnation of ancestors (Somerville
1897; Ivens 1930; Hviding 2018). The first Europeans

to visit Solomon Islands in 1568 saw “many figures of
crocodiles, in some little houses where (the natives)
pray” (Thomson and Amherst 2010). These crocodile-
ancestors protected their human descendants against
enemies, but also chastised them for transgressions

of cultural norms or rules, such as theft, gossip or
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adultery. Crocodile attacks were seen as a punishment
from ancestors. The British botanist Henry Guppy,

one of the first natural historians to travel through

the islands, wrote: “The natives of Rubiana [Roviana
Lagoon] hold the crocodile in veneration and work
without fear in the places with it frequents. They
believe that only faithless wives are seized and carried
off by the monster” (Guppy 1887).

In the historical literature, crocodile attacks on humans
are mentioned often, but it is difficult to reconstruct
the frequency of such attacks.* For example, the
naturalist Charles Woodford, who would later

become the first resident commissioner of the British
colonial administration in Solomon Islands, noted

the following: “Crocodiles (Crocodilus Porosus) are
common, frequenting both salt and freshwater. They
are shy and wary, and although I have heard of natives
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been taken by them, | believe such instances are rare.
Occasionally during my residence at Aola they would
come into the village at night and seize a pig”(1890).

There were strict restrictions on naming, insulting,
touching, killing and eating these taboo animals. The
missionary Walter lvens who lived on Malaita and
Ulawa at the turn of the 20th century, wrote: It was
told me that Irobaoa, the chief of Suu [Suava Bay],
and his people will not kill a crocodile, and that the
crocodiles, in turn, do not kill the Suu people. The
abstention from killing crocodiles is easy enough

to understand, seeing that they are held to be the
incarnations of ancestors; but judging from the habits
of crocodiles elsewhere, it is hard to believe that the
Suu ones are so kindly disposed towards their so-
called human relatives” (lvens 1930).

15}
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Saltwater crocodile along Ro'apu’u River, Malaita.




The restrictions on killing and eating crocodiles only
applied to people from specific cognatic descent
groups (so-called “tribes”) while people from other
tribes were not bound by these customary rules.
Moreover, the fact that saltwater crocodiles were
considered taboo obviously did not imply that these
people lived in harmony with them. As the colonial
district commissioner of Malaita, noted in 1962: “the
people of Ndai Island are troubled by crocodiles, which
bother their fishing on the brackish lakes which in fact
take up the whole area.... The Ndai people, though
Christians, will not because of ‘custom’kill these reptiles,
but would be pleased to see someone else do so.”

Indeed, when a crocodile attacked someone, every
effort was made to kill the man-eater. Such events
were either seen as a violation of the “totemic contract”
between crocodiles and their human relatives (Hviding
2018) or as a manifestation of sorcery (lvens 1930). In
both cases, the death had to be avenged: bounties
were set for the problem-crocodile and specialist
hunters would trap and spear the man-eater. Such
practices and beliefs enabled people to coexist

with a potentially dangerous predator. Christianity,
capitalism and colonial rule have since eroded these
traditional beliefs to some extent. However, the notion
of crocodiles as taboo animals is still prominent
throughout the country.

Population status

In 1989, Harry Messel and Wayne King conducted
vessel-based spotlight night surveys in 52 localities

in eight provinces (Temotu Province, Makira, Malaita,
Isabel, Choiseul, Western Province, Central Province and
Guadalcanal). They sighted 177 saltwater crocodiles,
most of which (76 percent) were seen in 3 areas: Lauvi
Lagoon (92 crocodiles) on Guadalcanal, Lake Tatae on
Momoluan Island in Central Province (27 crocodiles)
and Ghahirahobo Lagoon on Isabel (15 crocodiles).
Based on these observations Messel and King estimated
there were no more than 720 crocodiles in the country
and concluded the following: “the crocodile resource
of the Solomon Islands has been severely depleted and
only a very small, widely scattered remnant population
remains. Unless urgent and strict measures are taken to
protect the species, the saltwater crocodile may soon
become extinct in the Solomon Islands” (1990).

The skin of the species is highly valued in the fashion
industry (Webb et al. 2010). Commercial harvesting
for skins was the driving force behind the demise

of saltwater crocodiles in the country.® Saltwater
crocodiles were commercially exploited in Solomon
Islands by expatriate hunters since the 1950s, often

upon the request and with the support of the British
colonial government. Professional hunters traveled
throughout the country to trap and skin crocodiles.

In the 1970s and 1980s, crocodile hunting intensified
dramatically, as local hunters also started to hunt
crocodiles to ensure people’s safety and to sell the
hides. Timothy Skewes (1990) reported the following:
"Crocodiles are killed whenever they are encountered.
Often nests are plundered and the young are held in
small-scale grow-out pens until large enough to kill”

In the 1980s, crocodile skin exports, mainly to Japan,
were an important source of revenue for rural
communities and the national government (Richard
et al. 1994). Reconstructing historic trade volumes is
difficult. According to Richards et al. (1994),"In 1989,
7,452 inches (belly-width) of skins valued at SI$S187,438
(USD 62,000) were exported, mainly to Japan
(Solomon Islands Statistics Office data).” This would
imply that the skins of approximately 500 crocodiles
were exported that year, assuming an average skin
size of 35 cm (Webb, personal communication, 2018).
In theory, the Fisheries Act of 1972 regulated the
trade so that only crocodile skins with a belly width
of more than 50 cm (19.7 inches) could be exported.
In practice, however, the export of undersized skins
continued unabated (Messel and King 1990).

In 1993, following the publication of the alarming results
of Messel and King, the Fisheries Act was amended, and
the Solomon Islands Government banned the export

of crocodile skins (Richards et al. 1994). This contributed
to the cessation of commercial crocodile hunting

and then led to a recovery of saltwater crocodiles in
many parts of the country (MECM 2008; MECM 2009;
Webb et al. 2010). In the Arnavon Islands, for example,
crocodiles were exterminated in the 1980s, but are now
regularly observed (Foale et al. 2017). And in Marovo
Lagoon, which Messel and King in 1989 considered “shot
out”and "not worth surveying,’ crocodile populations
have recovered rapidly and are now approaching the
same numbers as before exploitation (Hviding 2018).

It remains unclear how large the Solomon Islands
saltwater crocodile population actually was before the
start of commercial hunting in the 1950s. Saltwater
crocodile populations can recover rapidly when wetland
habitat remains intact (Fukuda et al. 2011; Amarasinghe
etal. 2015).” In Australia, saltwater crocodile populations
are now approaching pre-exploitation levels following
protective measures in the 1970s. This also seems to

be a plausible scenario for Solomon Islands: when
commercial hunting pressure stopped the saltwater
crocodile population burgeoned again.®



Human-crocodile conflicts

Caldicott et al. (2005) identify several reasons why
saltwater crocodiles attack people, including nest
defense, territorial behavior and mistakes. Predation
seems by far the most common reason. In Australia,
about one third of all saltwater crocodile attacks on
humans are fatal. In PNG and Timor Leste fatality rates
are much higher, at 80 and 83 percent respectively,
though that is most likely the result of a reporting bias
(Sideleau and Britton 2013). The chances of surviving

a crocodile attack seem primarily determined by the
size of the crocodile relative to the victim (Fukuda et al.
2015). Attacks involving children thus typically result in
higher fatality rates. Non-fatal crocodile attacks often
result in serious injuries, most often deep flesh cuts
and fractures on the victim's legs and arms, virulent
wound infections and posttraumatic stress disorder
symptoms (Gruen 2009; Caldicott et al. 2005).

It is widely claimed that the rapid recovery of the
saltwater crocodile population in Solomon Islands in
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the 1990s and 2000s led to an increase in saltwater
crocodile attacks on humans. There are regular reports
in the national and international media on fatal attacks
of saltwater crocodiles on people in the country

(see photo 3). A recent article in the international
newspaper The Guardian is illustrative: "A growing
number of crocodile attacks is forcing police in the
Solomon Islands to shoot the animals and to consider
lifting a 30-year ban on exporting their valuable skins in
order to control the population. There have been more
than 10 crocodile attacks on people this year, as well as
dozens of assaults on livestock and domestic animals
around the Solomon Islands. ... However, the actual
number of incidents is probably far greater, as attacks
often happen in remote regions of the country where
villagers take crocodile control into their own hands
and do not report attacks to authorities” (Roy 2017).

Reliable information on the incidence of human-
crocodile conflicts in Solomon Islands is, however,
lacking (Sideleau and Britton 2013). On the one hand,
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itis indeed likely that many crocodile attacks on
humans in the remote rural areas of the country remain
unreported. On the other hand, the perceived increase
in the number of crocodile attacks could be the result
of the rapid improvements in telecommunication
services in the country. It is important to note that the
increase in the number of crocodile attacks on people
since 1993 took place after a period in which the
saltwater crocodile population was severely depleted,
and arguably fewer crocodile attacks took place, and
that the human population in Solomon Islands almost
doubled over that same period, from 339,000 in 1993
t0 628,000 in 2018. Nevertheless, it seems plausible
that the increased numbers of saltwater crocodiles
and the greater numbers of large adult crocodiles are
leading to more attacks on humans.

Legislation and enforcement

Crocodylus porosus is classified as “lower risk/least
concern”on the International Union for Conservation
of Nature Red List of Threatened Species (2018).
Nevertheless, the species is listed in Appendix | of the
Convention on International Trade on Endangered
Species (CITES), prohibiting all international trade

in products of the species. At present, the saltwater
crocodile populations of Australia, PNG and Indonesia
are included in CITES" Appendix II, which allows
ranching and harvesting in the wild.” Several other
countries can legally export skins from captive-bred

saltwater crocodile, (Webb et al. 2010). Solomon
Islands ratified the convention in 2007.

In Solomon Islands, the Fisheries Management
Regulations of 2018 banned the export of crocodiles
or products derived from them. The saltwater
crocodile is also included on Schedule | of the
Wildlife Protection and Management Act of 1998,
which implies that the species can only be exported
for scientific research with a permit issued by the
MECDM (Moore 2015). The MECDM and MFMR are
the mandated government agencies responsible for
the management of saltwater crocodiles in Solomon
Islands, but they currently lack the financial support
and technical capacity to prevent human-crocodile
conflicts.

The Royal Solomon Islands Police Force (RSIPF) is
responsible for upholding the law and protecting life
and property. Since the withdrawal of the Regional
Assistance Mission to Solomon Islands (RAMSI) in
2017, the RSIPF has destroyed problem-crocodiles. In
2017, the RSIPF conducted seven operations in four
provinces, killing 27 saltwater crocodiles, upon the
specific request of village authorities. Another 29 were
shot in the first seven months of 2018. Between 2003
and 2016, RAMSI personnel also shot crocodiles in
the country, but it remains unclear how many were
actually killed and in which locations.'

Captive crocodile in Gwanaru'u, Malaita. Saltwater crocodiles are occasionally held as pets in pens, most often under
poor conditions. Note the post-occipital scales, which are generally absent in saltwater crocodiles in Australia.

10




Methods

Night spotlight surveys to count saltwater crocodiles
have proven to be impractical and inaccurate in the
dense mangrove forests and shallow, meandering rivers
of Solomon Islands (Messel and King 1990). Large adult
crocodiles, which are of particular interest in the context
of human-crocodile conflicts, are notoriously difficult to
detect with spotlight surveys, especially in areas where
hunting and fishing occur (Bayliss 1987; Webb et al.
1990; Whitaker 1998). Other standard crocodile survey
methods, such as helicopter counts, are prohibitively
expensive in the geographically dispersed islands of

the country. Therefore, interviews were used to collect
data on the abundance and distribution of saltwater
crocodiles and to gather information on cultural beliefs
and the incidence of attacks (Pooley 2015; Brackhane et
al. 2018)."" A standard methodology, CROCBite (www.
crocodile-attack.info/about/about-crocbite), was used to
collate this information.

Areas with high probability of human-crocodile conflicts
were identified using expert knowledge received during
workshops in Honiara (March 2018) and Auki (April 2018).
These areas were then visited by survey teams consisting
of the MECDM, MFMR and WorldFish. The survey teams
visited 65 areas in seven provinces between April and

August 2018 (Annex 2) and interviewed a total of 822
people (472 men and 350 women) in 234 villages.'

The teams purposely selected villages in these areas,
based on the location, number of people, known
crocodile attacks, existing contacts and convenience.
A short awareness talk on saltwater crocodiles and

the objectives of the survey was given to community
members, and consent to conduct the survey was
sought from village leaders and customary landowners.
It was stressed that the objective of the survey was to
collect information for the national government, not
to kill or remove crocodiles. The aim was to interview
four people in every village: two men and two women.
In some villages, this proved difficult and so fewer
people were interviewed. Village leaders were asked

to identify knowledgeable respondents. Participation
in the survey was voluntary, and no payments were
made to the respondents. When possible, respondents
were interviewed individually in their own houses, but
in many instances other people joined in and provided
additional, sometimes contradictory, information. In the
analysis, such group discussions were used as a single
respondent.



http://www.crocodile-attack.info/about/about-crocbite
http://www.crocodile-attack.info/about/about-crocbite

Information on the number of saltwater crocodiles

was triangulated to estimate the saltwater crocodile
population in each area (Annex 3). Respondents were
asked to differentiate between small (<1 m), medium
(1-2 m) and large (>2 m) crocodiles. For every village,
the team used the lowest reported number to estimate
the number of saltwater crocodiles in a particular area.
In some cases, these numbers were revised downward,
based on an assessment of the reliability of the
information. As such, this data should be regarded as an

educated guess of the saltwater crocodile population in
selected areas in the country, and used with caution.”
For each crocodile attack, detailed information on the
location, victim and crocodile was recorded on a separate
field form (Annex 1). All interviews were transcribed and
encoded in Microsoft Excel. This dataset has been made
available on the open repository Dataverse (dataverse.
harvard.edu/datasetxhtml?persistentld=doi:10.7910/
DVN/7ASMDM).

Juvenile saltwater crocodile along Totoru River, Isabel.
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Results

Crocodile attacks on humans

Crocodile attacks on humans were reported in 146

of the 234 villages visited by the teams (62 percent).
Respondents reported a total of 225 attacks, 37 percent
of which were fatal. The reported number of crocodile
attacks on humans has significantly increased over the
past 20 years—194 between 1998 and 2017 (Figure 1).
The first months of 2018 seemed to confirm this trend,
with 13 attacks, of which three were fatal. The number
of fatal attacks is also increasing, though much less
markedly.'
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Most attacks were reported in Western Province (55
cases, 24 percent of all attacks), which at 7500 km?
is the largest province in Solomon Islands, while 51
attacks occurred in Central Province, which is the
smallest but most densely populated province in
the country. Both provinces are characterized by
numerous small islands and extensive mangrove
forests. The reason why the proportion of fatal attacks
is higher in Choiseul and Guadalcanal is unknown,
and could be a reporting bias. Only one attack was
recorded from Makira (Figure 2).
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Figure 1. Reported saltwater crocodile attacks on humans in Solomon Islands (1998-2017).
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Figure 2. Reported saltwater crocodile attacks by province (n=225).
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Seventy-eight percent of the victims were adults
(Figure 3), most of whom were men, though fatality
rates among women were higher. Fatality rates were
typically higher among children (63 percent).

Most attacks on humans (45 percent) occurred at
night. However, fatality rates were higher in the
160
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afternoon (44 percent), compared to attacks at night
(29 percent) (Figure 4).

Surprisingly, most attacks (57 percent) occurred in

the sea (Figure 5), which suggest the species hunts
much more in saltwater habitats than is often assumed
(Sideleau et al. 2017). Moreover, attacks in freshwater
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Figure 3. Sex and age of people attacked by saltwater
crocodiles (n=225).
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Figure 4. \When did the crocodile attack happen (n=225)?
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(lakes, creeks and rivers) were more deadly (46 percent)
compared to attacks in the sea or in mangroves.'

More than half of all attacks (53 percent) happened
when people were fishing (Figure 6).'° Fortunately,

fatality rates of those attacks were relatively low (28
percent). Typically, people “fight back”and often
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manage to escape (Box 1). Fatality rates were much
higher when people were bathing (45 percent) and
playing in the water (53 percent) (Box 2)."” Dugout
canoes are the primary way of transport in the coastal
areas of Solomon Islands. In 21 incidents, a crocodile
attacked a person in a canoe, and in more than half of
these cases (57 percent) the outcome was fatal (Box 3).
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Figure 5. Where did the crocodile attack take place (n=225)?
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Figure 6. \What was the victim doing at the moment of the

attack (n=225)?
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Relatively few attacks happened when people crossed
a river (14 incidents), but such cases were often fatal
(57 percent) (Box 4). Incidents also happened when
people went to the toilet (14 cases) (Box 5). This is
perhaps unsurprising considering that 58 percent
of households in Solomon Islands do not have toilet
facilities and therefore have to make use of the
mangroves or the beach, most often at night (SINSO
2017). The category "Other”mainly includes attacks
on people who were sleeping on the river bank, or
attacks when someone was trying to kill a crocodile.

Box 1. Fighting off attacks

There were only two attacks on women washing
clothes in the river, in both instances fatal. Women
usually choose a shallow area with clear, fast-flowing
water to wash clothes and are often in a group, which
minimizes the risk of an attack.

The respondents were then asked why they thought a
particular attack happened. In most cases (45 percent),
people said the crocodile was “maybe hungry”

(Figure 7). Twenty-two percent of the attacks were
attributed to a violation of kastom, such as adultery

In 2017, Mark Sopamana was spearfishing at dusk in the Opu Channel on Isabel when a crocodile bit his

left flipper. He scared the crocodile away by poking his spear in its eyes. In a similar attack on Isabel in 2000,
Bob Tokasoro from Horara was diving at night when he spotted a crocodile coming toward him. He dived
deeper and tried to hit the crocodile above him with his spear. He missed but the crocodile swam away.
Unfortunately, not everybody escapes unharmed. In 2007, for example, Frank Manedika from Gumbe in
Central Province was searching for mud shells in the afternoon, when he accidentally stepped on a 3 m long
crocodile in the muddy water. The crocodile bit his left leg. It only released him when he hit it hard on the
head with his bush knife (machete). And in 2017, Milfred Kasi was diving for clam shells on the coral reef in
Rendova Harbor in Western Province when a crocodile attacked her from behind. She hit it on the head and
managed to escape, but was hospitalized with severe wounds on her thighs, abdomen and right hand.

Box 2. Attacks on children

In 2008, Don Ricky was playing in the sea with some kids from his village, New Land in Marovo Lagoon,
Western Province. At dusk the other kids headed home, but the six-year-old boy went back into the sea to
fetch his ball. A crocodile suddenly pulled him under. The villagers never found his body.

Box 3. Dugout canoes

In 2017, Simon Barinaba was paddling with his son along the Vachu River in Choiseul when a large crocodile
suddenly pulled Simon from his canoe into the water. His son, sitting in the front of the canoe, heard only a

splash. Simon’s remains were never found.

Box 4. Crossing rivers

In 2003, a group of women were crossing Kodoveka River on Isabel after collecting mud crabs and mud
shells in the mangroves. A crocodile attacked 12-year-old Consi Aresia and dragged her into deeper water.
She drowned before the other women could help. In another attack on Isabel, in 2008, Batholomew Dola
went to fetch a canoe on the other side of the Sidu River to ferry a group of women across. He was killed by

a large crocodile when he swam across the river.

Box 5. Toilet needs

In 2013, Ethel Baripapele from Pututu on Choiseul sat on the beach just before dawn to relieve herself
when a crocodile bit her in her back and dragged her to the sea. Luckily, her husband heard her shouts and
rescued her. A similar attack took place in 2009 in Central Province when Thomas Rakei went to the sea at
night to defecate. When he sat down, a crocodile bit him in his rump. He managed to escape but bled to

death.




and trespassing in a taboo site. These attacks are seen
as the punishment of the ancestors, or as the result of
sorcery (Box 6). Thirteen percent of all attacks, most of
them non-fatal, were attributed to people accidentally
stepping on or encountering a crocodile. In 14 cases
(six percent) people thought the crocodile mistakenly
attacked the person, often because of the presence of
dogs, pigs or bleeding fish in the water. The category
“Other”includes five cases in which people thought a
disturbance of riverine habitat by logging companies

Prevention

When asked what should be done to prevent
crocodile attacks on people, 61 percent of the
respondents said it is important to be careful (Figure
8), including not entering the water alone, supervising
children and being very cautious at night. In general,
the probability of surviving a crocodile attack increases
significantly when people are not alone (Fukuda et

al. 2015) (Box 7). People also emphasized the need to
be alert during flooding when the water in the river is

caused the attack. murky and during high tides.'®
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Figure 7. Why did the crocodile attack (n=225)?

Box 6. Sorcery

In 2014, a man was attacked at night while spearfishing on the reef in Suava Bay, Malaita. People said the
victim stole some sport equipment from the school and was therefore cursed by a priest. Another fatal
attack in North Malaita was also attributed to the curse of a priest who “owned the crocodile! The victim
allegedly disobeyed church rules and was drinking alcohol in the village on Sunday. A large crocodile
attacked him when he was fishing in his canoe at night.

Box 7. Safety in groups

In 2004, Hendry Kafa was diving at night for sea cucumbers with his friend Mathew Mae at Kigora Point in
Tanade on Isabel when a 3 m crocodile grabbed and pulled him underwater several times. Hendry managed
to call for help before losing consciousness. Luckily, Mathew heard his cries and managed to scare the
crocodile away and drag Hendry to safety. Despite heavy blood loss, Hendry survived. In another attack, also
on Isabel, Griffin Takle and a group of young men were taking a bath in Kapito River after a soccer match in
2013 when a crocodile bit Griffin in his right leg. He called for help and the other boys managed to pull him
out of the water.
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Interestingly, 92 respondents spontaneously
mentioned the importance of using flashlights at
night. This simple precautionary measure is possibly
an effective way to minimize the chance of a crocodile
attack and could be used in communication strategies.

Eight percent of the respondents suggested avoiding
areas where crocodiles are known to occur, including
deep pools in the river, mangroves and nesting sites.
Twenty percent said it is important to kill crocodiles
and destroy their nests, and 52 people said that in their
village crocodiles are always killed when sighted to
avoid attacks.

Forty-nine people (six percent) said they rely

on customary practices to prevent attacks from
happening. It is, according to the respondents,
particularly important to respect sacred sites."Women
in their period should never go near the taboo site,
explained Peter Albert from Ngorigifau on Malaita.
"People should not whisper when they go near a
taboo site. You cannot curse with the crocodile name,
and when you see a crocodile you need to treat it
with respect!It is believed that as long as people
adhere to such customary rules, crocodiles will not
attack people.“The priest has closed the mouth of
the crocodiles,”said Josephine Kapua from Pisugha on
Makira.“The crocodiles will not attack unless someone
has done something wrong in the community."On
Malaita, fishers eat ginger to repel crocodiles, and

on Guadalcanal fishers rely on white leaves to scare
crocodiles away.
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The category “Other” mainly includes actions the
government should undertake to prevent crocodile
attacks, including improving sanitation in the villages
and lifting the ban on exporting crocodile skins.

Most respondents said that crocodiles are killed with
spears (46 percent) or baited traps (25 percent), or a
combination of these methods (Figure 9). Traps are
baited with dogs or cats, or the intestines of a pig. A
specific trap consists of pig intestines draped around
banana stems and suspended above the water. When
a crocodile leaps out of the water to take the bait,

it reportedly gets stuck with its teeth in the banana
stalks. In most cases crocodiles are killed by local
hunters. Only three percent of the respondents (in 14
villages) said crocodiles were, at any moment in time,
killed by the RSIPF or RAMSI.

The primary reason to kill crocodiles is to ensure
the safety of people and livestock. Eighty-seven
respondents (10 percent) also said that crocodiles
are hunted for their meat, particularly on Makira
(see below). There were reports of people shooting
crocodiles on Choiseul to sell the hides in PNG.

Crocodile attacks on livestock

Fighty-four percent of the respondents reported attacks
on dogs in their village. These are commonly seen as
warning signs, and often efforts are made to kill the
culprit. Fifty-eight percent of the respondents reported a
crocodile attack on pigs. Most respondents (78 percent)
consider pens to be the best strategy to prevent such
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Note: Percentages indicate the proportion of respondents

Figure 8. How do you prevent crocodile attacks on people (n=822)?



attacks (Figure 10). The respondents who said they do
not take any prevention measures were in almost all
cases Seven Day Adventists, who do not keep pigs.

Crocodile population

Based on the information that the respondents
provided, there are between 1400 and 2300 non-
hatchling saltwater crocodiles in the main crocodile
hotspots (Annexes 2 and 3). The largest numbers were
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reported in Western Province (466—755 crocodiles),
followed by Isabel (274-501), Central Province (180-
267) and Choiseul (176-283). Smaller populations were
reported in Malaita (145-246), Guadalcanal (90-143)
and Makira (54-100).

Eighty-four percent of the respondents thought that
there are more crocodiles in their surroundings than
10 years ago, but this average again masks significant
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Figure 9. How do you kill a crocodile (n=822)?
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Figure 10.\What do you do to prevent crocodile attacks on pigs (n=822)?
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differences between provinces. In Choiseul, Isabel
and Western Province, for example, most people
(>90 percent) perceive an increase in the number of
crocodiles (Figure 11). In the other provinces, there
is much less consensus, making these claims much
less reliable. There seems to be a strong association
between the perceived increase in the number of
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saltwater crocodiles and human population density.
Choiseul, Isabel and Western Province are the most
sparsely populated provinces in the country, with
fewer than 10 people per km? Malaita and Central
Province are relatively densely populated, with 33 and
42 people per km? respectively.

Choiseul Isabel Western  Guadalcanal  Malaita Central Makira

mmm less
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Figure 11. Compared to 10 years ago, are there more or fewer crocodiles?

A pig pen in the mangroves on South Malaita. Pens are an effective method to prevent
crocodile attacks on pigs.
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Crocodile nests were reported in 126 villages, and in
all provinces, over the past three years (2016-2018).
Most nests were reported in Western Province, where
respondents from 39 villages reported crocodile nests
in their village. On Makira, however, only five villages
reported nests. Sixteen percent of the respondents
said crocodile eggs are collected for food.

Crocodiles as taboo animals

The cultural restrictions on eating or killing saltwater
crocodiles remain pervasive throughout the country:
58 percent of the respondents said they will not

eat crocodile meat, and 38 percent confirmed that
crocodiles are “kastom animals."In contemporary
Melanesia, customary beliefs and practices are often
referred to as "kastom. Many people are reluctant

to openly discuss topics such as ancestors, sorcery
and sacred sites, as this can be dangerous or is
prohibited, or because in some places it is regarded
as superstition. Therefore, a more general question
was asked: "Are crocodiles considered kastom animals
by people in the village?” (Annex 1). Tellingly, in 130
of the 234 villages (56 percent) visited during the
survey, respondents said that people in the village
consider crocodiles kastom animals. There are,
however, significant differences between provinces.
On Malaita and Isabel, for example, more than half

of the respondents said that people in the village
see crocodiles as kastom animals (59 and 56 percent
respectively), while on Choiseul and Makira, the
number was much lower (17 percent each).

Specific tribes, such as the Barekasi on Vella Lavella
and the Kindu on New Georgia in Western Province,
the Raropuka in Central Province, the Ausi and
Hohopirupiru on Malaita, and the Zote on Isabel, trace
their ancestry to crocodiles. Gabriel Sa from Choiseul,
for example, told the following story:“In the past, we
had tribal wars. Our tribe had many enemies. One day
the enemy tribe came to raid our village. Everyone
managed to escape, except for an old lady. She was
mauled to death in her hut by the headhunters. The
headhunters destroyed the whole village. After the
raid was over, my tribe returned to the village and
found the old woman in a pool of blood. The villagers
carefully picked her up and carried her away to be
buried, but then they heard her speak. She told them
not to bury her, but cover her body with swamp taro
leaves and come back after three days. After three
days, the villagers found out that she had changed
into a snake. The snake then transformed into a
crocodile and moved into the Vachu River. It is for this
reason that we believe that crocodiles are taboo. We
believe that crocodiles are our grandmother!

A sub-adult saltwater crocodile killed in Suava Bay, Malaita.
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In many places, saltwater crocodiles are seen as

the embodiment of ancestral spirits. Peter Albert
from Malaita recounted the following tale:“It was 20
generations ago. There was a man named Gwaofi from
the Tolifu tribe. He lived here in Ngorigifau, in Suava
Harbor. He got married to a woman from the hills. Her
name was Asiangi from the Tolomatanga tribe. One
day, the couple came down from the mountains to
the seashore. The woman suddenly saw a crocodile
along the passage in the mangroves. She admired the
beauty of the animal and begged her husband to call
her'crocodile’upon her death. Her husband fulfilled
her wish, and when she died he called her crocodile.
Surprisingly, one of the crocodiles in the passage
suddenly had all the features of the woman: her kastom
decorations, her tattoos, her facial appearance and
her body shape. Not long after her death, Gwaofi also
died. And again, one crocodile suddenly looked like
him. When the people saw this, they understood that
Gwaofi and Asiangi had turned into crocodiles. This is
how the taboo on crocodiles came about in Suava’

Throughout the islands, people construct kinship
relations with crocodiles. Timothy Rikihanua from Ohio
village on Malaita related a similar kastom story: "My

grandfather told me this story: A long time ago one
of our ancestors had a son. He and his wife loved their
son very much. But one day they noticed something
unusual with the boy: their son had a tail. Afraid that
the villagers would discover (it), they never allowed
anyone into their home. But one day a close relative
from another village paid them a visit. The visitor soon
noticed that the boy had a tail. He shouted at the boy
and questioned why someone with a tail should be
allowed to live with humans. He spat at the boy and
chased him out, so the boy went to Wairaha River.
The river became his home ever since. This was the
beginning of our tribe!

In principle, these ancestor-crocodiles are benevolent
creatures. Crocodiles ferry their descendants across
the river and protect them against intruders on tribal
land. They are, according to Paul Bale from New
Zealand Camp on Guadalcanal, “the guardians of

the river Crocodiles are known to help their human
relatives in times of need. “Crocodiles act as a security
to those that have links to the animal,"said Maselyn
Dioko from Takwa. “Crocodiles have the power to save
people at sea and bring them home alive when called
upon.!Sometimes, the ancestor-crocodiles are used
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Children play with a dead saltwater crocodile in Munda, Western Province.
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for less benign purposes.’l can send the crocodile

to kill anyone if | decide to do so," said Aloysio Vola
from Talaura on Guadalcanal.”In fact, | don't want to
pass this technique to any youth today because they
might abuse it. It could be the case in some of the
attacks Some people have the ability to communicate
with crocodiles.“People call the crocodiles by a

special name and use traditional words and songs to
command the animal,explained Alfred Nabe from
Toelegu on Isabel.

Clearly, these ancestors have to be treated with respect.

“Itis a taboo animal!" said Grace Huaisu from Suhontoro
on Malaita. “People believe that their ancestors came
out from crocodiles, so they cannot eat, touch, go

near or hunt crocodiles. People will no longer use any
fire place where crocodile meat has been cooked!
Disrespecting the ancestors or violating customary
rules can have serious repercussions. According to
Francisca Ureihasi from Orimaihura on Malaita, “Killing,
eating, touching or going close to crocodiles or where
one was killed is strictly forbidden. If you do, you will
surely get sick, and there’s no cure for that” And Helmer
Miller from Popoheo on Isabel explained, “People who
honor this animal believe that it's forbidden to swear or
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say bad things about this animal. If someone does, he
or she will be attacked by a crocodile!

These kastom rules do not apply to other tribes. Still
many people adhere to these rules out of respect

for their neighbors and friends. Moreover, crocodiles
are often seen as the protectors of taboo sites. Grace
Laku from Lauvi on Guadalcanal, for example, told the
following story:“We do not believe that our forefathers
came from crocodiles, but our forefathers did worship
crocodiles. Crocodiles are the guardians of the lake.
Our father gave us instructions concerning the use

of this lake. Most of the attacks that occur inside the
lake are kastom related: someone had overstepped or
disobeyed the rules, and is therefore punished by the
guardians of the lake!

Rossana Joel in Suava Bay on Malaita told a similar tale:
"There was old man who lived a long time ago in
Suava. He had a boil on his thigh. After a few days, the
boil burst. But unlike normal boils, this one had a hard
object inside. The old man was curious to know what it
was. He carefully removed the hard object and kept it
safe in his home. After a few days a worm came out. He
kept this worm inside an empty clam shell until it grew

ﬂr‘f" i

=)
@

A saltwater crocodile killed by villagers in Mamara, Guadalcanal.
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to around 30 cm. He then kept it in the mangroves in
front of the village. To his surprise, the worm began

to chase the children around in the water to bite
them. It soon grew to around a meter and became

a crocodile. The villagers began complaining about
the safety of their children. To please the villagers, the
old man took the crocodile to the passage beside
Ngorigifau village. Ever since, this passage is the sacred
place for the descendants of this old man. People with
disagreements in the family and menstruating women
are not allowed to enter the passage. Nobody can
curse, or use the crocodile’s name. Breaking these rules
will incur the wrath of the gods!

Such stories about ancestor-crocodiles or spirit-
crocodiles are recounted in all provinces, except in
Makira. Here, most people do not consider crocodiles
as kastom animals. In fact, they are primarily regarded
as food. Charley Anipuri from Three Sisters Islands
explained:“Crocodiles are our pigs. We use crocodiles
as food instead of worshipping them like people in
other places. This unique custom was passed down
to us by our ancestors. | don't know if our ancestors
worshipped crocodiles. But whenever there is a
custom feast in our place, crocodiles will be on the
menu. We believe that any crocodile coming to
these islands will go to a lake on Ali'ite Island to be
domesticated by the chief crocodile (a very large
crocodile believed to inhabit the lake). Crocodiles

that misbehave during this period will have their
limbs or tail bitten off by the chief crocodile. After
this domestication process, the crocodiles venture
out to other areas. To catch one, | will look for tracks
around the creek and then follow the tracks into the
creek. | will call them with special kastom words so
that they will show up. I will slide my hands along its
body to locate its mouth. Then | will tie its mouth and
its four limbs to its body with a rope. Those that are
being injured during the domestication period are
usually ashamed to show up. If | use kastom words, the
crocodile will tie itself!

Undoubtedly, these traditional beliefs and customary
practices are changing. “Today people are converted
to Christianity,” said Bennett Tahunimake from Kopo
on Malaita.“They no longer believe in crocodiles!

And according to Maera Golato from Sasamunga on
Choiseul, “Some people still believe that crocodiles

are kastom animals. But since the arrival of the

church most people have abandoned this belief”
Nevertheless, ancestor-crocodiles and associated
beliefs remain a pervasive element of Solomon Islands
ecology and society. In many cases, these customary
beliefs and practices offer effective steps to minimize
the danger posed by saltwater crocodiles and enable
people to coexist with a potential dangerous predator.
An effective management plan needs to build upon
these cultural values.
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A dugout canoe on the Si'ua River, Malaita. Dugout canoes are the primary means of transport in the coastal
areas of Solomon Islands. Saltwater crocodiles occasionally attack people sitting in a canoe.




Conclusion and recommendations

This survey recorded 225 saltwater crocodile attacks on humans, resulting in 83 fatalities. On average, five people
per year were killed by saltwater crocodiles in Solomon Islands from 2008 to 2017. It remains important to
contextualize these findings. The risk of being killed by a car or a mosquito in Solomon Islands is much higher
than being killed by a saltwater crocodile (WHO 2017). In fact, it remains remarkable how relatively few crocodile
attacks on people occur, considering the intensity of human activity in many areas inhabited by these animals
(Edwards 1998).

Yet these findings are alarming, and they corroborate the widespread notion that the number of saltwater
crocodile attacks on people is increasing. The saltwater crocodile population has recovered rapidly since

the cessation of commercial hunting in 1993 and seems to be growing at an annual rate of at least four
percent. Breeding is now recorded on every major island. With more crocodiles around, the number of people
being attacked has increased and will likely continue to do so. The number of fatal attacks has not increased
significantly in recent years, but whether this is the result of people taking precautionary measures or a time lag
(as crocodiles will grow bigger in size over time, the chance of a deadly attack will also increase) remains unclear.
Most saltwater crocodile attacks are recorded in the archipelagic geographies of Western Province and Central
Province. Makira stands out as an exception, both in the number of attacks and in the number of crocodiles.
Here, the saltwater crocodile population remains small and fragmented, presumably because of the lack of
suitable habitat and the hunting of crocodiles for food.

Ensuring the safety of people should be the main goal of a national saltwater crocodile management plan.
Recognizing the challenges to provide basic public services in the remote coastal areas of the country, it

is recommended that the Solomon Islands Government undertake the following steps to enable coastal
communities to better prevent saltwater crocodile attacks (MECDM and MFMR 2013):

Raise public awareness: Disseminating information to coastal communities on the risks of living in a
saltwater crocodile habitat is an essential and cost-effective step to ensure public safety (Brien et al. 2018; van
der Ploeg et al. 2011a). Ideally, such education efforts should build on the ecological knowledge and cultural
values that enable people to coexist with a potentially dangerous predator, particularly the customary rules to
respect taboo sites and kastom animals. It is particularly important (1) to communicate clearly to communities
that, despite the ban on exporting crocodile hides, it is currently legal to kill crocodiles in Solomon Islands and
(2) to identify practical steps that people can take to minimize the risk of a saltwater crocodile attack, such as
carrying a torch when going out at night."”

Destroy problem-crocodiles: The RSIPF deserves credit for developing and implementing a crocodile
control program to ensure the safety of people. It is important to further enhance the skills and knowledge of
police officers to identify and kill problem-crocodiles. However, the destruction of problem-crocodiles by the
RSIPF is costly and usually occurs after a fatal attack. More precautionary and cost-effective approaches would
be (1) to establish a team of experienced crocodile hunters who travel around the country to trap problem-
crocodiles and destroy crocodile nests and (2) to concentrate RSIPF operations in the main urban and tourism
areas of the country (Honiara, Auki, Tulaghi, Taro, Buala, Gizo, Munda and Seghe).°

Improve basic public infrastructure in remote coastal areas: Strengthening existing government
services, particularly related to healthcare, sanitation and fisheries, could minimize human-crocodile
interactions and mitigate the risk posed by saltwater crocodiles. First, giving first aid to victims and evacuate
them to a hospital would significantly reduce fatality rates (Caldicott et al. 2005; Gruen 2009), so it is essential
to ensure that effective antibiotics and other medical supplies are available at nurse aid posts and rural health
clinics. Second, much can be gained if people are no longer obliged to use the mangroves, beaches or river
banks at night as a toilet. There are several ongoing initiatives to improve basic sanitation in the rural areas—
first and foremost the “no open defecation program”of the Ministry of Health & Medical Services (MHMS).
Ensuring that all communities have access to clean water will further minimize possible human-crocodile
interactions and clearly has much broader public health benefits. The Solomon Islands National Development
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Strategy 2016 to 2035 identifies improving water and sanitation infrastructure as the highest priorities in the
rural areas (SIG 2016). Third, inshore fish aggregating devices, which aim to diversify fish supply by shifting
fishing efforts from coral reefs and mangroves to pelagic stocks, could in theory also minimize saltwater
crocodile attacks on people (Albert et al. 2014). So, to prevent saltwater crocodile attacks on humans (as well
as for many other reasons) it is important that such rural development programs remain adequately funded
and preferably be expanded.

- Halt the destruction of mangrove and riparian habitats: The destruction of mangroves and riparian
forest by commercial logging companies and the subsequent soil erosion and siltation are pressing concerns
for many coastal communities (Minter et al. 2018). Although the causal links between siltation and crocodile
attacks remain poorly understood (see note 7), logging is causing massive ecological damage, negatively
affecting food security and rural livelihoods, and leading to social conflict, so it is important to enforce the
revised Solomon Islands Code of Logging Practice of 2002 to protect mangroves, coastal wetlands and
riverine forest.

- Legalize the sale of crocodile products: To foster economic growth, the sustainable use of the “crocodile
resource,’to use the words of Messel and King (1990), remains a noble pursuit. However, the challenges
posed by geography in Solomon Islands and current developments in the global crocodile leather industry
make setting up a crocodile ranching scheme along the lines of PNG and Australia commercially unviable !
Trophy hunting, in which expatriate hunters would pay local landowners to shoot saltwater crocodiles, could
potentially generate income for coastal communities and destroy problem-crocodiles, though this would
likely generate substantial social friction related to benefit sharing and kastom (Lindsey et al. 2007). The sale
of skulls, teeth or skins as souvenirs to tourists is probably the most direct way to generate monetary benefits
for rural communities living in crocodile habitats.?? This would require amending the Fisheries Management
Regulations of 2018 and the Wildlife Protection and Management Regulations of 2008 and de-listing the
Solomon Islands saltwater crocodile population from CITES Appendix | to Appendix Il.

- Develop a community-based crocodile monitoring program: Fishers often have intimate knowledge
on saltwater crocodile populations, territories, basking sites, seasonal movements and nesting sites in
their immediate surroundings. This survey demonstrated the potential of tapping this local ecological
knowledge to identify hotspots for human-crocodile conflict. Identifying so-called ‘community-champions”
and building their capacity in community-based resource management has proven to be a cost-effective
strategy to conduct participatory action research, facilitate communication between government and coastal
communities, and empower communities to manage their natural resources (van der Ploeg et al. 2016).
The development of a crocodile monitoring program, along the lines of the community-based crocodile
monitoring program in Timor Leste (Brackhane et al. 2018), is an important first step toward minimizing
human-crocodile conflict.

- Strengthen community-based resource management: The customary tenure, local ecological
knowledge and cultural values of people residing in the coastal areas provide a strong foundation for the
management of the saltwater crocodile population in Solomon Islands. It is essential to respect, build upon
and reinforce cultural values, rules and practices that enable people to live in a saltwater crocodile habitat.
One example is the prohibition on entering taboo sites, which are in many cases saltwater crocodile nesting
sites. Supporting communities in the creation and management of locally managed marine areas or other
spatial closures, can effectively minimize human-crocodile conflict and, at the same time, enhance livelihoods,
maintain biodiversity and empower communities (Govan 2009; Jupiter 2014). A saltwater crocodile
management plan should be guided by the principles of community-based resource management in
Solomon Islands (Alexander et al. 2012).

Taken together, these recommendations would save lives and ensure that people and saltwater crocodiles can
continue to coexist in Solomon Islands.
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Notes

1

3

Moreover, local taxonomy includes spirit-crocodiles and ancestor-crocodiles, which highlights the limits of using
ethnographic and linguistic evidence for determining the distribution of crocodiles (van der Ploeg et al. 2011b).

A small saltwater crocodile population occurs on Vanua Lava in northern Vanuatu (Chambers and Esrom
1994). Vagrant crocodiles have been reported on Fiji, Nauru and New Caledonia.

The apparent lack of fear of Solomon Islanders for saltwater crocodiles is a recurrent theme in the historic
literature. Guppy, for example, writes “In these islands crocodiles appear to frequent in greatest numbers

in swamps and sandy shores of uninhabited coral islands.... Natives are rarely attacked by these reptiles,
and they show little fear of them. | have seen a full-grown crocodile dart under a line of swimmers without
causing any dismay” (Guppy 1887). Such statements typically reflect European perceptions of crocodiles

as dangerous animals and ignore the diversity, complexity and ambiguity of Melanesian attitudes toward
crocodiles. Unfortunately, European views dominated colonial and post-colonial policies and management
efforts concerning crocodiles (Pooley 2016). Perhaps illustrative is the derogatory remark of Messel and King
on “custom crocodiles”and their conclusion that “crocodiles in the Solomon Islands have been and still are
generally looked upon as vermin”(Messel and King 1990). To effectively reduce human-crocodile conflict, it is
essential to build upon indigenous perceptions and cultural values.

Historically, people in Sri Lanka, India, Philippines, Indonesia and PNG constructed barricades in the river to
create safe bathing areas, but such enclosures have never been described for Solomon Islands.

Letter from the district commissioner on Malaita to the information officer of the British Solomon Islands
Protectorate in Honiara on 6 July 1962 (accessed in the National Archives in Honiara).

Uncontrolled harvesting has led to the extermination of the species in large parts of its former range.
Saltwater crocodiles are now extinct in the wild in Thailand, Vietnam and most parts of the Philippines. In
Australia and PNG and parts of Indonesia populations have rapidly recovered after the regulation of the
international trade in crocodile leather under CITES.

Leary (1993) writes that “crocodile habitat (in many parts of Solomon Islands) is disappearing quickly as

more and more gardens are planted along waterways.”However, this claim remains unquantified and seems
questionable. Agricultural development does not pose, at present, a major threat to freshwater wetlands and
mangrove habitats in Solomon Islands. Uncontrolled commercial logging operations, in contrast, do have
major environmental impacts, particularly on rivers and mangroves (Minter et al. 2018), though their effect on
the saltwater crocodile population remains unclear. Interestingly, people throughout the country attribute
crocodile attacks on people to ongoing logging activities (Hviding 2018). Most often this relates to the social
frictions caused by logging and the disrespect for customary rules, which trigger the wrath of ancestors.
Clearly, logging usually leads to an influx of people to log ponds, which are constructed in mangroves and
along rivers. Another direct link between logging operations and an increase in the number of crocodile
attacks could be the siltation of rivers, which makes it much harder for people to detect crocodiles in the river.

It is often claimed that the voluntary surrender and destruction of firearms under the supervision of RAMSI in
2003 led to the recovery of the saltwater crocodile population in the islands (Koorey 2015). In a review of RAMSI
operations, the foreign relations committee, for example, concluded that “the removal of firearms, including
previously legal firearms, by RAMSI after its arrival in 2003 has meant that licensed gun owners are no longer in
a position to use their firearms to control wild animals, notably crocodiles. As a result, in areas such as Ngella,
Russells and Choiseul, the population of crocodiles has grown to the point where they now pose a significant
threat” (FRC 2009). Such claims are highly questionable and more likely reflect a political agenda to rearm the
RSIPF. A range of other methods is used to kill crocodiles (see Figure 9). Other, more plausible, factors that led
to the cessation of crocodile hunting in Solomon Islands are the depletion of saltwater crocodile populations
to the point that hunting was no longer economically viable, and the rapid decline in global demand for wild
saltwater crocodile leather after CITES entered into force in 1975.
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In Australia and PNG, rural communities generate cash income by harvesting saltwater crocodile eggs and
selling these to commercial crocodile farms who incubate the eggs, raise the crocodiles and export the
hides (Corey et al. 2017; Daltry et al. 2017). The fact that there are at present no commercial crocodile farms
in the country, or large-scale commercial chicken or pig farms that can serve as a source of food for captive
crocodiles, makes this an impractical strategy in Solomon Islands. Raising saltwater crocodiles in village pens,
as was done in the 1970s and 1980s in PNG, seems unfeasible due to the strict restrictions on international
trade and quality standards of the global crocodile leather market.

Despite repeated requests, RAMSI officials could not provide any information on the numbers of saltwater
crocodile killed in the country by RAMSI in 2003-2016.

It is, however, important to note that the reliability and validity of this method is relatively low. Fishers can
point out when and where they observed crocodiles in the field, but often find it much harder to answer such
a question during a formal interview in the village. The boundaries of a specific area are often unclear, which
inhibits the interpretation of these numbers. Another constraint is the reluctance of some respondents to

talk openly about crocodiles and crocodile attacks on people, as this can anger the ancestors and trigger a
crocodile attack (Hviding 2018).

The spelling of geographic names of villages, rivers and lagoons remains a perpetual challenge in Solomon
Islands. For consistency we have used the 2007 provincial topographic maps (1:150,000) prepared by the
National Geographical Information Centre of the Ministry of Lands, Housing and Survey, as standard. In case
the specific locality was not indicated on these maps, we used the name as provided by the respondents. The
names used in this survey cannot be used in any way to make ownership claims on areas or resources.

Itis important to note that large parts of the country were not visited during the survey. For example, the
survey team did not visit the Shortland Islands, Tetepare and Temotu Province, where saltwater crocodiles are
known to occur and attacks on people are occasionally reported.

This could be reporting bias, with non-fatal attacks less likely to be reported after a number of years. The
notable drop in attacks in 2011 is difficult to explain. This could be the result of the culling operations of
RAMSI, but reliable information on the numbers killed by RAMSI is lacking.

In practice, it is sometimes difficult to differentiate between mangrove, sea and freshwater habitats.
Unfortunately, no information was collected on the month in which the crocodile attack took place. Crocodile
attacks are reported to occur more often when the weather is hot and humid (Caldicott et al. 2005; Pooley
2015). Seasonal patterns in crocodile attacks remain unclear in Solomon Islands.

Fishing is here defined in the broadest sense of the word and includes a variety of methods (nets, gleaning,
spearfishing, trawling, etc.) and targeted species (fish, shells, crabs, etc) At night, fishing at sea is more
common than fishing in rivers or mangroves. Small-scale fishing is a key source of food and income for many
coastal communities in Solomon Islands (van der Ploeg et al. 2016).

The pijin word suim (swimming) means both bathing and swimming. It was opted to maintain the category
playing, as all 17 cases in this category involve children.

Fiona Kelwin from Ghatere on Kolombangara in Western Province, for example, says, “Parents must always
keep their children indoors during floods and high tides, always use flashlights at night and always disturb the
water by throwing stones before entering the water! Fifteen respondents specifically mention that throwing
stones before entering the water will scare crocodiles away, although the effectiveness of this strategy seems
questionable. In several villages, there is an unwritten rule that people should pass on a message to everyone
in the community if a crocodile is seen in the vicinity. Five respondents say it is important not to leave any
garbage of food scraps in the river, as this can attract crocodiles.

28



9 During the survey, the MECDM and WorldFish designed and disseminated an educational poster to use as
a starting point for a national public awareness campaign to prevent saltwater crocodile attacks on people
(Annex 4). Inspired by the ‘Be croc wise’campaign in Australia, the message of the poster is to be careful
with crocodiles: “keakea lo krokodael! Ensuring that such information materials reach remote communities
throughout the country remains a huge challenge. Using waterproof materials, printing large volumes and
disseminating information through existing government and civil society networks can significantly reduce
costs and improve outreach.

20 It is important to note in this context that there are concerns that the removal of dominant, large male adults
can in fact exacerbate human-crocodile conflict by increasing the movement and immigration of crocodiles
from neighboring areas (Campbell et al. 2013). This highlights the importance of local ecological knowledge
to identify problem animals.

I Calls to create commercial crocodile farming enterprises in Solomon Islands, such as the suggestion of the
former commander of the RAMSI Participating Police Force (FRC 2009), demonstrate a lack of knowledge
of the global crocodile leather industry and of economic conditions in Solomon Islands, and risk deviating
resources and attention from providing basic support to coastal communities (van der Ploeg et al. 2011¢).

22 Large crocodile skulls are regularly sold in souvenir shops in Honiara. A few tourism enterprises in Western
Province (for example, on Tetepare and Ngatoke) offer crocodile watching tours. In Isabel and Makira,
crocodiles are sometimes trapped and killed to entertain visitors. But in general the saltwater crocodile
population is more often seen as a threat than as an opportunity for the tourism industry in Solomon Islands.
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Annex 1. Field forms

Date:

Recorder:

Village:

Ward:

Province:

Respondent name:

Sex: @ Male @ Female

1. Have there been any incidents of crocodiles attacking people?

@ Yes (fill in seperate sheet for every attack)

® No

2.What do you do to prevent crocodile attacks on people?

3. Have there been any incidents of crocodiles attacking pigs?

@ Yes
® No

4.What do you do to prevent attacks on pigs?

5. Have there been any incidents of crocodiles attacking dogs?

@ Yes
® No

6. How many crocodiles are there is your place (by size)?

Small
(juveniles: <1 m)

Medium
(sub-adult: 1-2 m)

Large
(adult >2m)

7.What is the size of the largest crocodile in your place?

Length (cm):

Width (cm):
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9. Compared to 10 years ago, are there more or less Why?
crocodiles?

® More

®© Same

® Less

@ Don't know

10. Do people kill crocodiles in this village?
@ Yes
® No

When was the last time a crocodile was killed (year)? How many crocodiles were killed?

How were the crocodiles killed (method)?

What was the reason for killing the crocodiles?

11. Do you eat crocodile?
@ Yes
® No

12. Do crocodiles make nests in your place? When was the last time you saw a crocodile nest?
@ Yes (month/year)
® No

Do people collect the eggs?
@ Yes
® No

13. Do you have rules in the village concerning crocodiles?
@ Yes
® No

Explain

14. Are crocodiles considered kastom animals by people in the village?
@ Yes
® No

Explain
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Attacks on humans

Date of the attack: Time of the attack:

Size of the crocodile (cm):

Name of the location: Village: Ward:

Province:

Description of location:

Outcome: Fatal (1) Non-fatal (2)

Unknown (3)

Name of the victim: Age: Sex:

Male Female

Activity (what was the victim doing at the moment of the attack)

Eye-witness Yes No Name:

Details of the incident

Reason for the attack

Quality of the report: Reliable (1) Unknown (2)

Unreliable (3)
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Annex 2. Estimated saltwater crocodile population

Province

Estimated number of saltwater crocodiles (range)

Sub-adults

Adults

Choiseul Choiseul Bay (Sui River) 10-20 5-10
Vacho River 10-15 2-5
Rob Roy Passage 20-30 10-15
Wagina Island * 10-15 3-4
Oaka River * 10-12 5-10
Nggogha River 10-20 7-10
Ndoroko River * 10-15 5-10
Rarapa River 5-8 2-5
Kakaza River 10-15 2-5
Lake Tuzu 8-10 2-4
Kolombangara River 20-30 10-15
Isabel Arnavon Islands 10-20 5-10
Popu Channel 15-20 6-11
Kia Bay * 10-15 10-20
Kolokofa Harbor * 20-50 15-20
Rakata Bay (Kolopakisa, Baolo) 10-25 5-10
Ghatere Bay (Bolitei) 10-20 8-15
Estrella Bay (Malai) 5-20 2-10
Maringe Lagoon (Popoheo) 2-5 2-5
Kuakula River 15-20 10-15
Huali Bay 25-35 15-25
Sigana Island 2-10 2-5
San Jorge Island (Talise) * 25-40 20-30
Kolotubi Mangroves * 15-25 10-20
Western Province Vella Lavella * 40-60 20-30
Ranongga 40-50 10-20
Simbo 30-45 10-20
Kolombangara 20-70 20-35
Vonavona Lagoon * 40-80 25-35
Roviana Lagoon * 50-75 30-50
Marovo Lagoon * 40-60 20-30
Rendova * 40-60 25-35
Central Province North Pavuvu Island (Russell Is.) 40-50 25-30
Mbanika Island (Russell Is.) * 15-25 15-20
Tulaghi Harbor (Ngella Is.) 8-20 5-10
Nggumu River (Ngella Is.) 20-30 12-20
Utuha Passage (Ngella Is.) * 15-20 5-10
Sandfly Island (Ngella Is.) 10-20 10-12
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Province Estimated number of saltwater crocodiles (range)
Sub-adults Adults
Guadalcanal Tamboko River 7-10 4-5
Bonege River 5-10 3-6
Betikama Wetlands 5-6 3-4
Mbarande River * 6-10 3-5
Mbulo River 10-15 6-10
Houa River 7-10 2-5
Lauvi Lake * 10-15 5-10
Tangarare River 10-12 4-10
Malaita Lau Lagoon 10-15 4-6
Suava Bay 5-10 8-10
Kware'e River 1-3 1-2
Osi Lake * 2-5 1-2
Wairaha River 15-20 8-10
Si'ua River * 10-15 2-4
West Are'are Lagoon * 12-15 5-8
Korea Lake (Liwe) * 2-5 2-4
Maramasike Passage * 10-20 10-15
Ro'apo'u River 25-50 10-20
Ata'a Point 1-5 1-2
Makira Maro'u Bay 2-4 1-2
Waiapu River 5-7 2-4
Wairaha River 5-10 2-4
Ugilsland 2-5 1-2
Warihito River 2-4 1-2
Three Sisters Islands * 10-20 3-5
North Star Harbor * 10-15 5-10
Apaora Bay * 2-4 1-2

Note: These numbers are derived through triangulation by village and by area, and further corrected by deleting unrealistic

observations (based on numbers and sizes). Areas indicated with an * were also visited by Messel and King (1990). Two areas that
contained a saltwater crocodile population in 1989, Ghahirahobo Lagoon (Gharirahobo Island) on Isabel and Lake Tatae on Momoluon
Island in the Russell Islands (Central Province), were not visited in the 2018 survey.
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Annex 3. Saltwater crocodile hotspots
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Map 1. Saltwater crocodile hotspots in Choiseul.

<+— Crocodile survey Oaka River

Rob Roy Passage

Wagina Island

Popu Channel

Kia Bay ) Rakata Bay

Arnavon Islands

SOLOMON ISLANDS

, \ Isabel Province

Kolokofa Harbor Ghatere Bay

Legends Kolotubi Mangroves

<«— Crocodile survey
@® Government station
Sea

0 5 10 20 40
O —

Map 2. Saltwater crocodile hotspots in Isabel.
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Map 3. Saltwater crocodile hotspots in Western Province.
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Map 4. Saltwater crocodile hotspots in Central Province.
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Map 5. Saltwater crocodile hotspots in Guadalcanal.
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Map 6. Saltwater crocodile hotspots in Makira.

Mbarande River

Kirakira

SOLOMON ISLANDS

Guadalcanal

Lauvi Lake

|

W

Three Sisters Islands

41

Houa River

Y

SN

Q/la kira Province

SOLOMON ISLANDS

Warihito River

North Star Harbor



Suava Bay ‘

Lau Lagoon

SOLOMON ISLANDS Y

Kware’e River ) .
Ata’a Point ~,

/

Osi Lake

Wairaha River

Si‘ua River

N
West Are’are Lagoon

Legends
<«— Crocodile survey

® Government station

< Rivers
Sea
Korea Lake N
0 5 10 20 40
K e ——

Map 7. Saltwater crocodile hotspots in Malaita.
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Annex 4. Educational poster

W #

Keakea lo krokodael

No go insaet lo Mas lukluk gud Respektim olketa Reportim olketa Lukaotim pikinini No go seleva Mekem wanfala
wata ples taemiu go ' imol. problem krokodael. taem olketa insaet lo seif an klin ples fo
olketa krokodaels fising lo naet an olketa lo polis plei lo wata riva or si go lo toilet
save stap tambu ples

= g2

Taim iu garim kwesten, iu kolem

Ministry of Environment, Climate Change, Disaster Management & Meteorology (MECDM): 23031

Royal Solomon Islands Police Force (RSIPF): Honiara 22116, Auki 40489, Tulagi 32114, Buala 35143, Kira Kira 50136, Lata 53023, Gizo 60771, Taro 63100
Artist: Eddie Meke
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