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Giant African Pouched Rats Find Landmines and
much more
Landmines have been used as weapons of war since 1277, when the Song Dynasty Chinese used them
against Mongols who were besieging a city. Concerted efforts to put an end to their use are underway,
galvanized by humanitarians such as Jody Williams and Rae McGrath, who won a Nobel Peace Prize in 1997
for founding The International Campaign to Ban Landmines.

Despite these efforts, landmines continue to be placed, adding onto the many remaining from the millions
that have been planted since 1900. They cause great harm by denying civilians access to their homes and
land, as well as by causing bodily harm, death, and psychological duress. According to a recent report,(1)
people in more than 70 countries are adversely affected by mined areas, and nearly 500,000 people live with
injuries inflicted by mines. Many victims are both severely handicapped and unable to afford the
rehabilitation and the other services that they need. Demining hazardous areas is hugely important and is
currently accomplished through the use of mechanical devices, such as hand-held metal detectors, and with
the help of animals, such as specially trained dogs. APOPO has recently begun using giant African pouched
rats (Cricetomys gambianus) as mine detectors.
The rats are nocturnal burrowing natives of sub-Saharan Africa. They are pests in the wild and are sometimes
hunted and eaten. They can live up to eight years; the adults reach body lengths of 25-45 cm and they weigh
1-2 kg, making them considerably lighter than dogs, and it is therefore substantially more unlikely for them to
detonate the mines with their weight. APOPO’s rats are born and trained in Morogoro, Tanzania. Pups are
handled regularly to socialize them; they are then trained to sniff the ground and to pause when they smell
2,4,6-trinitrotoluene (TNT), which is the main explosive charge in most mines. The training takes about 250
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days (three times less than the time required to train mine detection dogs); it starts in a laboratory, where the
rats learn in long metal cages to stop at holes above TNT. They then learn to locate perforated balls
containing TNT that are buried in sandy soil.

The final stages of training occur on a large simulated minefield. All throughout the training and the detection
process, the rats’ correct behaviour is reinforced through positive operant conditioning, with rewarding treats
like smashed banana bits. When working on the minefield, the rat wears a harness attached by a lead to a
rope stretched between two handlers, who walk in parallel about 10 meters apart. The rat moves back and
forth along the rope as the handlers move slowly forward. This technique allows the animal to sniff all of the
ground between the handlers. Indicator responses, defined as pausing and scratching at the ground for 5
consecutive seconds, are recorded, along with the number of mines correctly located and the number of false
alarms, which are indicator responses emitted more than one meter from a mine. Once a rat performs well in
training, it is exposed to a test in which it must find all of the mines in a 100 square meter area with no more
than two false alarms. APOPO is currently engaged in demining operations in Mozambique’s Gaza province,
where many mines remain from the 16-year long civil war that ended in 1992. A team of 50 APOPO personnel
and 34 rats, outfitted with a variety of equipment, do the work. Once the rats arrive at the demining site, their
training continues on a simulated minefield. When a rat’s performance stabilizes, an accreditation test is
performed with the help of the National Mine Action Authority.
To pass, a rat must detect every mine in a 400 square meter field containing 5-7 mines with two or fewer false
alarms. If it passes – and nearly all rats sent from Tanzania do so on their first try – it is licensed by the Mine
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Action Authority as an operational mine detection animal. In field operations an armoured bush cutter first
removes the vegetation. Humans wearing protective gear and equipped with metal detectors (manual
deminers) then clear safe lanes which they conspicuously mark. In most operations, the rats are worked on a
rope stretched between two trainers wearing protective equipment who move along the safe lanes as the rat
searches along the rope, as previously described. Two different rats examine every area. Locations where an
indicator response occurs are checked by manual deminers who then dispose of all mines and explosive
remnants of war (e.g., grenades, mortar rounds). In 2009 APOPO’s demining team cleared nearly 310,000
square meters of land, finding 182 landmines and 248 explosive remnants of war, and allowing more than
1,000 families to return to their homes. Although most people view rats as “bad animals” that carry diseases
and destroy property, we call them “HeroRATs” for the valuable humanitarian service they perform. The
project in Mozambique shows that Cricetomys are useful mine detection animals with valuable
characteristics. For instance, they are resistant to tropical diseases, easy to maintain, and too light to activate
mines they step on.
The demining rats’ success in Mozambique is heartening and plans are underway to use them in Angola,
Colombia, and Thailand. In addition, researchers are using Cricetomys in remote explosive scent tracing
(REST) applications. REST refers to a method for detecting areas containing landmines in which samples of air,
dust, or soil are taken from suspected hazardous locations and presented to detectors located elsewhere. For
example, samples from Angola could be analyzed by rats in APOPO’s lab in Tanzania. Quite often, areas
suspected of containing landmines actually are free of explosives. An operational REST system would be
invaluable for rapidly distinguishing between areas that do and do not pose real risks, allowing the former to
be the focus of demining and the latter to be released for human use. REST could also be invaluable for
detecting explosives, illegal drugs, and other contraband in cargo, in shipping containers, and in other
contexts. Although REST poses significant challenges, it has enormous potential. So does the use of pouched
rats for detecting tuberculosis, which currently is present in two billion people. Research indicates that
Cricetomys can accurately identify the bacillus that causes tuberculosis by sniffing sputum samples and they
are currently being used for second-line TB screening in Tanzania, where they increase case detection by
more than 30%.(2)
APOPO was founded by Bart Weetjens a decade ago as a tiny social enterprise. Early-on, most of the work
was done by Bart, his colleague Christophe Cox, their wives, and one to three trainers. APOPO now employs
140 people (the vast majority are citizens of Tanzania or Mozambique), and it was recently given NGO status
by the Belgian government. It is noteworthy that APOPO uses Cricetomys for beneficent purposes, treating
them humanely, emphasizing sustainability, working in an impoverished area of Africa, and using local
employees whenever possible. Put simply, APOPO does its best to make the world a better place, even if it
does so one rat at a time.
* All authors are members of APOPO’s management team. (www.herorat.org)
(1) Landmine Monitor Report 2009. Available online at www.lm.icbl.org/lm/2009
(2) Weetjens et al. 2009. “African giant rats for tuberculosis detection: A novel diagnostic technology.” In
Global Forum Update for Health Volume 6 (pp. 39-42). Woodbrdge, UK: Pro-Book.
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