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Foreword

Anyone who wants to keep, care for and breed naked mole rats must be prepared to love these little ‘naked ones’ and should make a daily effort to think their way into those bucket-shovel-equipped heads.

There are animals you love because they are cute. And then there is the naked mole rat.

Mocked as a ‘penis with teeth’, ridiculed as a ‘sabre-toothed sausage’, crowned the world’s ugliest animal – and yet: anyone who takes the time to look beyond the peculiar exterior of this deeply fascinating species will quickly lose their heart to it. Admittedly, it is a rather curious animal. That is exactly what happened to me. And this book is the result.

Naked mole rats have been kept at Dresden Zoo since 1995. Since I began caring for them, these animals have never let me go. Every birth, every death, every royal power struggle, every tiny baby taking its first bite of solid food – all of it has etched itself deeply into my memory and my heart.

What you will find in this book is not a scientific treatise. It is something more personal: a collection of experiences, observations, mistakes and successes. It is the record of a long friendship between a human being and the naked mole rat groups in my care.

Perhaps it takes a certain degree of obsession to truly want to understand these animals. But the more secrets they reveal, the more one learns to love them in all their very own, quite extraordinary perfection.

Christiane Krönke




Chapter 1: The Species – A Creature from Another World

The naked mole rat, Heterocephalus glaber (RÜPPELL, 1842), belongs to the family Bathyergidae (African mole rats) and is the sole species of its genus. It is a rodent – but a biological rule-breaker that defies almost every expectation one might have of rodents.

Its home is the semi-arid regions of East Africa: the south of Kenya, Somalia and Ethiopia. There it lives in branching underground tunnel systems, never exposed to daylight, never to rain, never to wind. Its life unfolds in a self-chosen darkness, in narrow passageways shared with hundreds of conspecifics.

The naked mole rat’s skin is wrinkled, pinkish and almost entirely hairless. Its eyes are tiny and largely non-functional – why would you need eyes if you never live in the light? Its incisors, however, are powerful and omnipresent. It digs with them, eats with them, and fights with them. The lips can be sealed behind the teeth to prevent soil from entering the mouth while digging – a small, elegant marvel of evolution.
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Close-up of a naked mole rat – the characteristic incisors © Ch. Krönke


Physiological Characteristics

Naked mole rats have a four-lobed liver, which gives them exceptional flexibility inside their narrow tunnel systems. Small vibrissae – sensory hairs – are found not only on the face, but also on the tail, hind legs and between the toes of the front feet. With these fine hairs they detect the smallest vibrations in the ground and navigate in complete darkness.

What continues to fascinate biologists: naked mole rats are to some extent poikilothermic – they can adjust their body temperature to the ambient temperature, a capacity unmatched by any other mammal to this degree. They cool down in the cold and warm up in the heat. This is precisely why temperature management is so critical in zoo keeping.

They are also just as agile moving backwards as forwards – an invaluable ability in a narrow tunnel.

Remarkably, female naked mole rats continue to produce eggs into old age – unlike any other known mammal – meaning that even very old alpha females can still reproduce. The documented lifespan of naked mole rats can reach up to 28 years, which is extraordinarily long for an animal of their size.

Naked mole rat alpha females have yet another remarkable trick up their sleeve. With each successive litter, litter size increases – from four to eight pups at first birth to an average of around twenty in later litters. A considerable number of small bodies that must simultaneously fit inside the mother’s abdomen – in an animal that moves through narrow passageways every day. Nature has devised an elegant solution: during the first six births, the vertebral bodies of the alpha female actually elongate – she literally grows with her responsibilities. The spine extends so that the belly can accommodate more offspring without compromising the mother’s mobility in the tight tunnels.

This change is also visible on the scales: young alpha females weigh on average around 46 grams, while older, experienced alphas weigh around 60 grams on average – a quiet but unambiguous indication of each animal’s physical history. As far as is known, this too is unique in the animal kingdom.

A further distinctive feature concerns the number and arrangement of nipples: in naked mole rats, these are often asymmetrically distributed – not mirrored evenly on left and right. The maximum nipple count is 12, and the number can change over an individual’s lifetime – something not known in other mammal species.
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Ventral side showing nipple arrangement – asymmetric distribution © Ch. Krönke


The Social System: A Monarchy Underground

What truly sets the naked mole rat apart is its social structure. It lives in a highly developed community system that is unparalleled in the mammalian world. At the top stands the alpha – the “queen”. She alone – with very few exceptions – is capable of bearing young.

All other females are placed under such chronic stress by the alpha’s constant dominance behaviour that their reproductive hormones are suppressed. They cannot become pregnant as long as the queen rules, pushes, shoves and controls.

The remaining group members – known as helpers – are assigned different roles according to their size and body weight. Smaller animals take care of food procurement, cleaning and transporting pups. Larger, heavier helpers protect the group – if necessary by physically blocking the tunnels against intruders with their powerful bodies.

Until a few decades ago, these groups were compared to bee or ant colonies, with fixed castes and predetermined roles. But this comparison is flawed. Any female can theoretically become the alpha. The castes are not birth destinations – they are snapshots of a living hierarchy.




Chapter 2: The Beginning – Starting a Group

At the start there is always a group. You either receive one or you assemble one. Sounds simple. It is not.*

The most important rule: a minimum of three animals. One large female, one large male, and one helper – the sex of the helper is irrelevant, but its lower body weight compared to the others is not.

The reason lies in the question of dominance. Equal weight ratios quickly lead to instability in the hierarchy. Two females of the same weight class both vying for the crown is a recipe for war – not a minor scuffle, but a relentless fight in which one of them frequently does not survive.

The future alpha female should weigh approximately 44 to 46 grams. The future alpha male should be between 36 and 46 grams. All other animals in the starting group must be lighter. Only in this way is the hierarchy clear from the outset – and clarity is everything.
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Male (top) and female (bottom) – sex determination © Ch. Krönke


*Literature on group formation from multiple groups: Ludwig, W. & Krönke, C. (2012) Group formation and reproduction in naked mole rats (Heterocephalus glaber) at Dresden Zoo. In “Der Zoologische Garten”, Vol. 81, Issues 2–3, 2012, pp. 96–112

The Enclosure: More Than Just a Cage

A naked mole rat enclosure is not a cage. It is a city. A small, finely structured city under acrylic glass, with bedrooms, toilets, work rooms, kitchens and connecting corridors.

For smaller groups, six to eight chambers are recommended: one or two sleeping boxes, a latrine, a feeding box, and additional rooms for resting or undisturbed eating. As the group grows, the answer is not simply to add more chambers – an enclosure that is too large can no longer be controlled by the alpha without stress, which leads to unrest. Larger chambers are preferable to more chambers.

Differences in height between chambers are valuable. Not only because they imitate natural tunnel systems, but because with a single heat source they create a temperature gradient: warm air rises, and the animals can find the temperature they prefer for themselves.

The sleeping box requires sufficient floor space – for 30 to 35 animals, approximately 18 x 15 cm is adequate. Too small, and pups risk being crushed. Too large, and the group gets cold because body heat cannot be retained.

The Latrine

The size of the latrine chamber is significant: as the group grows, it must handle an increasing volume of urine and faeces. Over time, urine breaks down to produce ammonia, and if ventilation is insufficient, concentrations can build up to toxic levels. Fatalities in other collections have been attributed to exactly this cause. A common misconception is to simply fill the toilet box with large amounts of wood shavings to absorb the moisture – this helps little, however, because naked mole rats rearrange the substrate throughout the enclosure as they see fit, entirely regardless of human ideas about order. It is therefore important to ventilate the latrine box adequately, but not to clean it too thoroughly – a certain amount of the group’s own scent must be preserved, otherwise the animals will begin re-marking, causing unnecessary unrest.

Enclosure Design: Height, Ventilation and Structure

Differences in height between the individual boxes and chambers are ideal for a naked mole rat enclosure. It is important for the animals’ wellbeing to offer them not just “left/right” movement but also “up/down” – just as in their natural tunnel systems. Additionally, with a single heat source, a temperature gradient automatically develops: warm air rises, and the animals independently seek out whichever chamber suits them best. The warmest box is not always the preferred one – occasionally a cooler “room” is used for a change of air.

A particularly well-conceived ventilation solution came to my attention in a photograph of a European facility: blind tubes in a T-profile had been inserted into the tunnel system, which could be opened and closed as needed. This allows the ventilation of individual chambers to be adjusted specifically and flexibly – an elegant approach I consider well worth emulating.

Humidity and Temperature

Adequate air humidity is essential for naked skin. Because the animals receive wood shavings as substrate in their enclosure, the skin would quickly resemble parchment if it did not receive sufficient moisture. In the natural earth burrows of the African savannah, this is regulated by the soil’s own microclimate, which can store a portion of moisture (literature suggests up to 80% relative humidity). In zoo keeping, this must be actively managed!

At the beginning of the Dresden husbandry, moistened substrate was tried, but this quickly caused discomfort for the animals, as wet skin unfortunately also releases body heat. The negative effects were particularly pronounced in juvenile animals, as they lost body energy too quickly and in many cases this led to their deaths.

Over the years, a simple and elegant solution has been established in Dresden: damp sheets of kitchen paper towel are hung in the lids of the chamber boxes. The paper releases moisture slowly into the air without the animals’ skin becoming directly wet. This is crucial, because wet or damp skin releases heat, which can be particularly dangerous for juveniles. In this way the naked mole rats’ skin remains supple and well-conditioned, without the animals getting cold or drying out. The measured humidity in the enclosures is between 45 and 65 percent – a range that has proven ideal in practice.
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Temperature should be maintained between 26 and 32 degrees Celsius. Sudden temperature drops must never occur. In combination with damp skin, naked mole rats can quickly fall ill.

The most important cornerstones of good husbandry are stability and inner calm within the naked mole rat group. External stress or disturbances are absorbed much better when the group structure is internally stable. Stress within the group – triggered for example by dominance problems or insufficient food – has far wider consequences than one might expect. Pregnant females can lose their pups through chronic stress; it can affect milk production; some individuals may lose weight; pups and juveniles die when persistent unrest prevails in the group. Stress can also
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