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This Talk
• Poaching , illegal killings and trafficking of
endangered species are prohibited by a variety of
national and international laws. They are wildlife
crimes.
• The School of Criminal Justice program of research
on wildlife crimes will be described –including the
opportunity-reducing methodology situational
crime prevention that underpins the research
• Two studies will be presented:
– Tiger poaching in Indian tiger reserves
– Illegal fishing and the endangerment of
albatrosses
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Situational Crime Prevention (SCP) and
Environmental Criminology
• SCP is a problem-solving methodology that complements a suite of
theories called “Environmental Criminology” (or more recently
“Crime Science”).
• These theories acknowledge that crime results from the
interaction of motivated offenders and opportunities for crime.
They differ from most criminological theories as their focus is on
opportunities for crime, not offender motivations.
• Crime Science holds that:
– Opportunity plays an important part in every form of crime – no exceptions
– people take advantage of these opportunities to benefit themselves – not always
financially, but also for a host of other reasons – sexual pleasure, for revenge, for
prestige, for dominance.

• It asks HOW crimes are committed, not WHY
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Situational Crime Prevention (SCP)
• It may be true that motivations and opportunities are equally
important in causing crime, but it is easier to reduce opportunities
for crime than change criminal motivation. And the results are
much more immediate
• SCP seeks to reduce opportunities for crime by making it more
difficult, more risky, less rewarding, less excusable and generally
less tempting.
• Most of the 250+ evaluated applications of SCP in print have dealt
with acquisitive crimes such as robbery, burglary and car theft, but
more recently have included other kinds of crime such as fraud,
sexual assault, even organised crimes, and now we have expanded
this to wildlife crimes
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Analytic principles of situational prevention
• Opportunities for crime must be studied by focusing on highly
specific kinds of crime:
– poaching is too broad
– even tiger poaching would be too broad
– poaching tigers from Indian tiger reserves would probably
be sufficiently crime-specific
• Important to study how these specific crimes are
concentrated in time and space
• Also important to understand – step by step – how the crime
is committed and the facilitating conditions at each step in
the process.
• These analyses will reveal a series of pinch-points where
prevention might be focused
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Principles of our wildlife crime program
• More practical to intervene at the earliest stages of wildlife crime (i.e.
reduce the “supply” of wildlife products) than to reduce the “demand” for
them
• Law enforcement (defined as more laws and more rangers) is necessary,
but is of limited effectiveness

– Many laws are difficult to enforce and most wildlife crimes are never detected
– Rangers are poorly paid and they know where the valuable animals are

• Consequently, SP rarely advocates increased law enforcement
• Local people – not highly organized criminal syndicates – commit most
poaching and illegal killing
• Trafficking requires more organization, but this involves networks of
businesses, not organized crime groups
• There is little evidence that wildlife crime funds terrorism
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Our program
• Studies include:
–
–
–
–
–

Elephant poaching in sub-Saharan Africa
Poaching of neo-tropical parrots (Bolivia and Mexico)
Illegal pet markets in the Peruvian Amazon
Evaluating ranger patrols in Uganda
Space-time analysis of U.S. Wildlife Trafficking Patterns

• Doctoral candidates have undertaken many of these studies and
numerous publications have appeared in criminological journals
• Through the Rutgers Initiative for Multidisciplinary Research Teams, we
have recently formed a partnership with the Rutgers/NJIT Federated
Department of the Biological Sciences. Input from the Biological Sciences
will undoubtedly improve the quality of our work and situate it more
firmly in the broader field of conservation science.

• Two studies will be presented (1) tiger poaching and Tiger tourism in
India, and (2) illegal fishing and the endangerment of albatrosses
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CCTV and Tiger Tourism
.

Project undertaken with Prof Mangai Natarajan, John Jay, and Dr Kevin Chetty,
University College London (photo; A.J.T. Johnsingh)
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Tiger Reserves and
Tiger Deaths
• Only about 1700 tigers
remain in India (down
from around 100,000 in
1900)
• Most are in India’s tiger
reserves (recently
expanded to 37)
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A Conservation Disaster
• An Indian government audit in 2009 found that no Tigers
remained in two famous Reserves:
– Panna ( had 31 Tigers in 2002)
– Sariska (had 22 Tigers in 2002)
• Two main causes:
– Poaching (Tiger carcass worth $50,000 in China)
– Retaliatory killings of Tigers for livestock depredation
• Underlying problem: Local villagers resent the reserves and
see no benefit from them
– Tigers kill livestock and people
– People cannot enter reserves to hunt, graze cattle, gather
firewood and honey
– Locals feel that the government favors tigers over them

• These feelings often fanned by local politicians

10

Could Tiger Tourism provide a solution to
Tiger poaching and killings?
• Tourism can bring many benefits to local people:
employment and improved local infrastructure.
• Only ten out of 37 tiger reserves have substantial
populations of tourists, who hope to see a tiger.
• Most of these tourists do not see a tiger because
(i) forest cover is dense (ii) tigers mostly active for
short periods of the day around sunrise and sunset
• Unlike Africa, where sightings are guaranteed to
tourists of lions, cheetahs, rhinos and elephants
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William Blake’s famous poem,
The Tyger (1794)
The first verse is:
Tyger Tyger, burning bright,
In the forests of the night;
What immortal hand or eye,
Could frame thy fearful symmetry?
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The CCTV Solution
• CCTV cameras could transmit images of tigers in real time
to the Visitor Centre and to nearby lodges
• In theory, this would promote tourism and incentivize
local people to protect the Tigers from poachers.
• Streaming images on the Internet could also promote
tourism and attract foreign donors.
• Cameras could direct tourist jeeps to Tiger sightings with
savings in gas and in harmful emissions.
• Cameras could spot poachers. They could also use coat
recognition software to reliably count tigers and
therefore reward rangers for increases in Tiger numbers
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Could CCTV be Effectively Deployed?
1. We sought to answer three questions:
1. Given the terrain, could the cameras see the Tigers?
2. How many cameras would be needed?
3. Does the technology exist?
2. Answering the first question required us to make site visits
to tiger reserves to help us understand the problem – in
particular to understand the terrain. The reserves visited
were:
1.
2.
3.
4.
5.

Corbett (Himalayan foothills)
Ranthambore (North-West India)
Mudulamai (South India)
Bandipur (South India)
Khalakad (India’s Southern tip)
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The terrain in Tiger reserves
In Central India, forests are less dense – more scrub and some
grassland
This favors ambush killings, method employed by Tigers who
need to kill one Spotted Deer, Sambar Deer or Indian Bison
per week
Tigers move about the reserves on animal or man-made tracks
– its easier and avoids getting thorns in their feet
They need to visit water holes regularly
All this favors the use of CCTV cameras
Second Question: how many cameras would be needed?
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Camera Traps
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Camera trap data (WWF– India)
2010, 46 camera pairs, 30 days, Segur Plateau,
Nilgiri North Forest, Total of 15137 Photos

Cattle

4148

Tiger

271

Spotted Deer

3011

(Tiger - day)

(77)

Elephant

2700

Wild dog

122

Indian Bison

1170

Sloth Bear

89

Humans

1046

Hyena

88

Vehicles

617

Leopard

45

Sambar Deer

341

Jungle cat
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Seeing a Tiger in real time
• Using these data, we calculated that In a small Tiger
reserve of 400km2 with average tiger density, 100
carefully-sited cameras would be needed
• These could yield one tiger sighting per daylight hour
and several times that number at night
• Assuming tourists spend an average of one hour in the
reserve’s Visitor Centre and several hours in the lounge
or dining rooms of nearby lodges, they would have a
good chance of seeing a televised picture of a tiger in
real time.
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Third Question: Is current technology adequate?
1.

The data network:
a.
b.

2.

The CCTV cameras:
a.
b.
c.
d.

3.

Pan, tilt and zoom
Color/monochrome
Infrared/Foliage penetration radar/passive radar sensing
Pattern recognition of tiger coats

Power for the system
a.
b.
c.

4.

3G mobile phone networks
WLAN

Draw from electricity grid
Batteries/solar power
Power saving using motion detection

Protecting the system
a.
b.

From human attack
From weather

Bottom Line: Kevin Chetty (University College London) concluded that existing
technology can deliver
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Remaining questions
• Would the experience of seeing Tigers on TV
screens in real time be exciting enough to attract
tourists
• How costly? Who would pay for the cameras and
associated tourist enhancements?
• Tiger Reserves very politically-sensitive.
– Would the Indian Government be supportive?
– How could local people and politicians be persuaded?

• Could a pilot study be mounted?
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Tiger we saw in Ranthambore
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Illegal long-line fishing and the
endangerment of albatrosses
• Unlike the previous study, this involved no
field work – only analyses of available data
• It was undertaken with Gohar Petrossian (John
Jay and Rolf de By (University of Twente,
Netherlands)
• It has been published in the conservation
journal Oryx

27

Samuel Taylor Coleridge immortalized the Albatross in
The Rime of the Ancient Mariner (1798)
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The remarkable albatross
• 22 species of albatross worldwide
• Very large seabirds, with wingspans up to
eleven feet
• Most species found in the Southern Ocean
near the Antarctic
• They generally breed on small remote islands
• They subsist on fish and in searching for
food, they might fly 100s, even 1000s of
miles
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Breeding and feeding
• Very long-lived - up to 50 years
• They mate for life but many pairs
produce only one chick every two years
• As a result, albatrosses are highly
vulnerable to extinction if adult birds are
killed
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Albatrosses are among the most
endangered of bird species
 Despite being protected by laws, all 22 species of
albatrosses are threatened with extinction to some
degree according to the IUCN Red List
IUCN Red List Status
Critically Endangered
Endangered
Vulnerable
Near Threatened

N
Albatross Species
3
4
10
5
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Two main threats to
Albatrosses

• Long-line fishing – birds are attracted to the
bait, become hooked on the lines, and drown.
• Predation by invasive species – (e.g. rats and
feral cats) on the remote islands where they
breed.
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Breeding islands and invasive species
• Albatrosses breed on 284 islands worldwide, 84% of which
host no more than two species.
• Because they breed over a very scattered area, islandspecific threats, such as invasive species, are unlikely to pose
an overall threat to these birds.
• In fact, we found no relationship between Albatross IUCN
Red List status and breeding islands
IUCN Red List Status

N. Albatross
Species

Median N
Breeding Islands

Critically Endangered

3

2

Endangered

4

13

Vulnerable

10

4

Near Threatened

5

2
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Long-line fishing is the culprit
Many studies have found a relationship between
increased long-lining and albatross declines
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Our 2-Stage study
• Objective: Assess whether ILLEGAL long-line fishing is
a special threat to Albatrosses
• Assumptions:
– Environmental criminology would predict that
illegal fishers are unlikely to take advisory by-catch
mitigation measures that are costly and
inconvenient.
– These measures include night (instead of day)
setting, underwater settings, bird scaring
streamers, thawed baits and line weighting.
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Stage 1 of our study

• Research Question: Is exposure to ILLEGAL fishing
associated with the IUCN Red List status of the 22
albatrosses ?
• Method: Examined the overlap between illegal fishing
areas (Agnew et al 2009) and albatross at-sea occurrence
ranges (Birdlife International).
• Results:
– Moderate Spearman’s Rho correlations (ρ =.38,
p<0.05, N=22) between Red List status and exposure
to illegal fishing for 2000–2003.
– Further analysis suggested that the illegal fishing
impact has been cumulative over time
• Conclusion: The extent of to which albatross species are
exposed to illegal fishing is significantly related to their
extinction risk (measured by endangered status)
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Estimates of Illegal Fishing by FAO Fishing Areas
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Stage 2 of our study: Methods
• Research Question: Is the Red List status of albatross species related
to their exposure to ILLEGAL long-line hooks?
• Methods:
– Sample: the 17 albatrosses that occur in the ocean areas of the
Convention on the Conservation of Southern Bluefin Tuna (CCSBT)
– Albatross at-sea occurrence ranges were overlaid with long-lining
hook data for the six CCSBT countries: Taiwan, Japan, S. Korea,
Australia, NZ, South Africa
– Taiwan’s hooks were used as a proxy for illegal hooks (Pitcher et
al. (2006) found that Taiwan had one of the highest illegal fishing
scores (9.5 out of 10) out of 54 important fishing countries
worldwide)
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Stage 2: Results
• Critically endangered albatrosses 5 times more exposed to
illegal that legal hooks
• Critically endangered albatrosses 12 times, and endangered
albatrosses 3.4 times more exposed to illegal hooks than nearthreatened birds.
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Conclusions of our study
• The extent of to which albatross species are
exposed to illegal fishing is significantly
related to their extinction risk (measured by
endangered status)
• The extent to which albatross species are
exposed to illegal hooks is also related to their
endangered status
• Illegal fishing is an important contributor to
the extinction risk of albatrosses
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What’s to be done?
UNREALISTIC TO FOCUS ON ILLEGAL FISHING – it’s a huge
problem. 30% of fish taken from the oceans are illegally fished.
More scope for reducing illegal fishing where it overlaps with
albatross at sea ranges:
1. Bird conservation lobby and fisheries management
authorities might together raise awareness about the threat
to albatrosses from ILLEGAL fishing
2. The Convention on the Conservation of Southern Bluefin
Tuna (CCBST) has no direct enforcement capacity in
international waters, but it might make greater use of trade
restrictions and blacklisting of illegal fishing vessels
3. More detailed statistical analysis of exposure of albatrosses
to longlining hooks, which is known to differ significantly
across breeding seasons and times of the day, could guide
more targeted patrols.
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Thank You!
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