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Female Bulldog Bats roost in small groups, and 
often remain together for several years regardless 
of turnover in resident males or group movements. 
Females will assemble in small groups at the roost 
before heading out for a night of hunting and often 
forage close enough to eavesdrop on the best 
hunting spots. This female 'friendship' goes 
beyond the girls night out fishing: females also 
will scent mark themselves with the armpit 
secretions of other females. 

We are back in Ahaggar National Park, Algeria. 
The mid-morning sun is beating down on the 
rocky slopes and our Bulldog Bat circles, confused 
by the sudden brightness of this new landscape. 
Our Rock Hyrax just emerged from his den and is 
making his way toward a particularly sunny bit of 
rock when he spots an unfamiliar male nearby. It is 
not uncommon for bachelor males to linger near 
established social groups, waiting for their chance 
to displace the dominant male. In no mood for 
games, our Hyrax moves towards this intruder, 
pushing him out of the way with his head. The 
intruder growls and opens his mouth wide, 
revealing sharp, white tusks. Our male bares his 
tusks in return and delivers a series of menacing, 
high-pitched grunts. WHOOSH. Our Bulldog Bat 
swoops towards the sound, desperate for the 
familiar sounds of a female roost-mate in this 
bright and water-less land. Our male Hyrax lunges 
for the intruder male, who had started to maneuver 
its rump towards our combatant male in a 
defensive posture. Combatant Hyrax nearly clips 

R2: Itty Bitty 
Come Back City
Rock Hyrax (2) vs Bulldog Bat (7) - Rock 
Hyraxes are a sociable bunch, living in groups of 
up to 80 individuals, often made up of several 
families. Family groups within the larger group 
usually consist of a dominant male, several 
females and their offspring. Like many large 
families, Rock Hyraxes are extremely vocal. Male 
Rock Hyraxes perform complex songs both to 
attract females and to share honest information 
about their body size, condition, & social rank to 
potential rivals. These complex songs involve 
several different types of syllables, including harsh 
snorts which increase as the song goes on, 
resulting in a dramatic crescendo as they near the 
end of their song. 
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the bat's gaff-like claws. Just before combatant 
Hyrax tusks meet flesh, the intruder hyrax retreats, 
backing away and fleeing from our male Hyrax. 
Alone and uncomfortable in the light, the Bat rises 
away from the quarreling land mammals to seek 
shelter elsewhere. ROCK HYRAX OUTSTAYS 
THE BULLDOG BAT! Narrated by Dr. Alyson 
Brokaw. 

Mara (4) vs Sibree Dwarf Lemur (5) - Incidental 
lesser grisson from R1 are just one of the predators 
that like to munch on Maras. Because Mara 
depend on their vision to avoid predators and on 
occasion, to deter predators, Mara stot, like 
impalas! And like impalas, maras prefer to live in 
large communities, which is another way to lower 
your chances of being killed and eaten: reduced 
risk in greater numbers. Unlike the Mara, Sibree 
Dwarf Lemurs do not live in huge communities. 
Like Mara, they are herbivores, although they do 
spice up their diet with fruit and insects. Sibree 
Dwarf Lemurs might eat more fruit than their 
cousin, the furry-eared dwarf (Cheirogaleus 
crossleyi). 

Tonight we are back again in Península Valdés, 
Argentina. It is just hitting 6 p.m. in this UNESCO 
World Heritage site, the peak of Mara daily 
activity, and our Mara male is still dutifully 
following his female as she moves closer to the 

empty communal burrows. There are a few other 
pairs grazing on the scrub near the burrows. They 
"remain separated from each other by at least 20 
m" (Taber & Macdonald 1992). Our Mara male 
keeping a close eye on the other males as he 
nibbles at some grass. The Sibree Dwarf Lemur is 
blinking in the sunlight, understandably confused 
at being MMMagicked during his sleep from the 
warm, wet Malagasy rainforests to the lukewarm 
scrubland of Argentina. He lets out a little yawn, 
then attempts to find a tree to climb up. Of course 
there are no trees. As the Sibree Dwarf Lemur 
begins to make his way confusedly through the 
brush, his noise alarms the Mara male, who begins 
a teeth-chatter that puts all eleven mara on edge.
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R2: Itty Bitty Come Back City
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The Sibree Dwarf Lemur skirts a wide circle 
around the chattering Mara, stumbling upon a big 
dark hole. Aha! It looks just like the hole that he 
hibernated in from June to October last year! 
Dwarf Lemur slides into its dark depths and off 
the battlefield, planning to sleep until night-time. 
Our Mara male stops his chatter and returns to 
defending his lady & marking his lady by peeing 
on her. MARA OUTCHATTERS SIBREE 
DWARF LEMUR! Narrated by Prof. Asia 
Murphy.

Dik-Dik  (3) v. Itjaritjari (6) – Dik-Dik 
(Madoqua guentheri) use a communal latrine that 
are used to delineate territory and can be “soaked 
with urine to a depth of 15 cm” (Estes 1991). 
Dik-Dik pairs are thought to be monogamous 
which is rare among ungulates. Generally, in 
monogamous species, the male provides resources 
and protection that help offspring survive. 
However, the benefit of the male Dik-Dik is a bit 
dubious as they do "not defend resources for their 
mates or offspring", defend against infanticidal 
males, or warn their family against predators 
(Brotherton and Roads 1996). Not much is known 
about the behavior of Itjaritjari (Notoryctes 
typhlops). Like moles, they dig tunnels which 
researchers can count and set up listening devices 
to try to estimate how many there are. A popular 
method for keeping track of elusive species is to 
estimate abundance through analysis of animal 
poop. The poops of predators that have eaten 
Itjaritjari contain huge amounts of DNA from 
individuals so knowing how many Itjaritjari are
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eaten helps scientists estimate abundance. 
Itjaritjari has a variable dental formula of 42-44 
teeth but have 'degenerate' teeth- a loss of traits 
through evolutionary time so itjarijari’s ancestors 
had ‘fancier’ teeth than itjaritjari does today.

In Meru National Park in Kenya, part of a larger 
Conservation Area centered around the Tana River 
system that protects nearly 5,000km² and is the 
second largest protected area in Kenya, is where 
our combatants meet. Itjaritjari finds himself 
above ground in an unfamiliar land. While most 
other fossorial mammals would be blinking in the 
sunlight, Itjaritjari has no eyes to blink and no 
optic nerve to be seen. Rather Itjarijari only have a 
bit of pigmented skin where 
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eyes would be. Itjaritjari immediately begins to try 
to dig into the soil with his cone-shaped head but 
the loose soil is not quite as sandy as he is used to. 
Itjarijari's progress is going good, hind legs 
industriously throwing soil behind him, essentially 
filling in the tunnel as he goes, backfill tunneling 
is a rare technique among mammals. Meanwhile 
Dik-Dik is crouching on her little pencil legs, 
getting ready to urinate. As Dik-Dik starts to add 
her contribution to the odorific pile of family 
excretions, Itjaritjari tunnels closer encountering 
the wet soft soil of the latrine. Itjaritjari finds the 
intense unfamiliar and unpleasant odor of 
accumulated Dik-Dik feces and urine unpleasant 
and reconsiders his route. He angles sideways 
toward the surface but... BONK! A large 
unmovable rock blocks his passage, but his horned 
rostal shield blocks any damage. Reconsidering, 
Itjaritjari digs away again at a newer angle, 
re-emerging silently on the surface behind the 
Dik-Dik. Dik-Dik shakes the last drops of urine off 
and sniffs at the ground to make sure that her 
family scent is still as strong as ever. Behind 
Dik-Dik, the Itjaritjari trunks and shuffles away for 
better soils elsewhere, vacating the field of battle. 
DIK-DIK STANDS HER URINE-SOAKED 
GROUND AGAINST ITJARITJARI!! Narrated 
by Dr. Anne Hilborn.
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Sea Otter (1) vs. Grasshopper Mouse (9) - One 
of the ittiest bittiest marine mammals of the order 
carnivora, Sea Otters (Enhydra lutris) are both 
predator and prey. Sea otter harvest of 
invertebrates recovers kelp forests, but otters face 
dangers from SEA and SKY- sharks, orcas, and 
bald eagles. <Checks updated notes> SEA 
OTTERS FACE DANGERS FROM SEA, SKY, & 
LAND! Long-term research of ecosysetms in Icy 
Straight, Alaska shows that the return of sea otters 
and wolves to the islands means wolves are now 
also hunting sea otters. One of the ittiest bittiest 
rodents and a carnivore, Grasshopper Mouse 
(Onychomys leucogaster) is both predator AND 
prey. Grasshopper mice primarily feed on insects 

R2: Itty Bitty Come Back City
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and nocturnally hunt while trying to avoid dangers 
from the SKY & LAND such as owls and coyote. 
But luckily, Grasshopper Mouse has little to worry 
about from the SEA in their prairie terrestrial 
habitats in central North America. And in their 
terrestrial home, Grasshopper Mouse sings its 
heart out, as made famous by National Geographic 
WILD’s segment on them and their musical 
massacring.
 

Grasshopper Mouse is abruptly MMMagicked 
200ft offshore near Cold Bay, Alaska. 
Grasshopper Mouse can swim, although he'd 
rather not. The water is near freezing, an average 
of 36F in March. Ill-adapted for seafaring, 
hypothermia is a real danger. Grasshopper Mouse 
strikes out for the nearest thing it can see, a 
floating raft of brown vegetation right nearby... 
But that’s no raft, it's the Sea Otter!
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Just as Grasshopper Mouse stretches its arms for 
the safety of the "raft," Sea Otter begins to curl up 
into a ball… But a wake ripple in the water pushes 
Grasshopper Mouse away from the curled Sea 
Otter. THE WAKE RIPPLE OF AN ORCA! A 
raucous, whistling, clicking pod of 20 of the black 
and white orca are following a fishing boat 
gunning towards the harbor. Are the orca taking 
fish on the line or hunting pinnipeds taking fish on 
the line?! Are these orca the SALMON 
SPECIALIST RESIDENT ORCA or 
MAMMAL-MUNCHING TRANSIENT ORCA?! 
A slow response is a great way to end up being 
orca stomach contents, going the gruesome way of 
2019 MMM Sea Otter. Sea Otter in the know, 
quickly dives away to hide deep below the canopy 
of the kelp forest, quitting the field of battle! 
Dislodged by Sea Otter's abrupt dive, the 
Grasshopper Mouse persists on the battlefield, 
struggling valiantly against the waves... his tiny 
limbs are shivering, & he's quickly burning 
through his remnant energy... when Grasshopper 
Mouse's tiny claws make contact with a real raft 
of floating kelp! GRASSHOPPER MOUSE 
OUTLASTS SEA OTTER! Narrated by Prof. Asia 
Murphy & Katie Hinde.
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R2: Animal Engineers
Golden Eagle (1) v. Pufferfish (9) – Within a 
territory, golden eagles (Aquila chrysaetos) will 
often have more than one nest, routinely building 
new nests or refurbishing nests before selecting 
which nest to lay their clutch. Construction and use 
of multiple nests in golden eagles may be an 
important part of bond formation in a breeding 
pair, allow eagles to make use of richer prey areas 
shifting across time, and switching nests may 
reduce parasitism. The skeletal remains of prey 
consumed in the nest can become part of the nest 
structure cumulatively over time or bones 
collected from grassland areas are added to nest 
structures when sticks are uncommon in the 
environment. The radial designs of the pufferfish 
(Torquigener albomaculosus) attract females and 
are the location of pufferfish spawning. After 
release and fertilization of the eggs, the eggs drift 
to the peaks and valleys in the sand of the radial 
design. Pufferfish ‘males stay at the nest site and 
care for eggs deposited on the sandy bottom until 
hatching... and drive away fishes that pass close to 
the nest site… Hatching occurs synchronously 
with the male flapping behavior around sunset.’ 
(Kawase et al. 2014).

In the Scottish Highlands, Golden Eagle already 
has talons out as it streaks earthward for a timid 
mountain hare to enjoy as an end-of-day 
lagomorph meal back at the nest. Golden Eagle 

Aldis Garsvo / Wikimedia Commons / Public Domain

reaches her most preferred nest in her territory, one 
constructed intentionally, almost entirely, from the 
shed antlers of red deer! #SoMetal. Meanwhile, 
White-Spotted Pufferfish is focused on his radial 
design in the subtidal sands at a depth of 18m off 
the coasts of Northern Sulawesi. The geometric 
radial design has progressed from an 
"earliest-stage mystery circle <with> dozens of 
irregular depressions" to the "primitive circular 
form with radially aligned valleys and a circular 
depression in the central area on day 2" to the 
"radially aligned peaks and valleys with a central 
flat area" on day 8 (Kawase et al. 2017). Exactly 
the number of days since the Veined Octopus 
"walked" through the earliest design stages. 
Tomorrow, on day 9, Pufferfish will complete his 
art installation. As the MMMagic Portal opens to 
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transport Pufferfish, instead he flits away from the 
MMMagic portal to stay and complete his art 
installation. ‘I stay home spreading sands that are 
beneath me, working on my work, which no one 
understands’ (adapted from Sensitive Artist by 
King Missile). Golden Eagle rips strips from the 
mountain hare without even noticing that 
Pufferfish forfeited the battle. GOLDEN EAGLE 
OUTLASTS PUFFERFISH! Narrated by Prof 
Katie Hinde..

Cathedral Termite (2) v. New Caledonian Crow 
(10) – Cathedral termite soldiers can discharge 
defensive compounds from a pointy-head 
projection called the nasus to defend their 
territories. The nozzle-like nasus head projections 
have evolved multiple times in different termite 
families - in some termite groups, soldiers use 
mandibles, in some they have nasus projections, 
and in some they have both! New Caledonian 
crows are known for tool-making and tool-use. 
Turns out that engaging in tool use improves their 
mood! Like most birds (>75%), New Caledonian 
crows provide bi-parental care to offspring. 
However, Corvids (crows and relatives) average 
~300 days before offspring independence, while 
other passerine bird species provide only care for 
a 1/3rd of that time.

In Litchfield National Park in northern Australia, 
MMMagic has transported New Caledonia Crow 
to the home habitat of Cathedral Termite. The 
New Caledonian Crow approaches the Cathedral 
Termite mound that is home not only to the 
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termites but several other invertebrates such as 
ants and termitophile roving beetles. In fact, there 
is an entire group of termitophile roving beetles 
that specialize in living among termite nests. New 
Caledonian Crow loves beetle larvae! The mound 
appears to Crow as a buffet of arthropod 
appetizers. New Caledonian Crow grabs a stick 
and prunes it to fashion into a hook. Using the 
hook, New Caledonian Crow probes one of the 
entrances to the termite mound with its stick. With 
a well-aimed squirt, Cathedral Termite sprays 

John Gillmore / Wikimedia Commons  / CC-BY-SA 3.0
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New Caledonian Crow right in its eye! Repelled 
by the attack, New Caledonian Crow flies from the 
field of battle. CATHEDRAL TERMITE 
DEFEATS NEW CALEDONIAN CROW! 
Narrated by Prof. Chris Anderson. 

Homo habilis (3) v. Goanna (6) – The species 
name 'habilis,' means "able, handy, mentally 
skillful, vigorous" (Tobias 1979). H. habilis, on 
average, has a larger, expanded brain than our 
earlier ancestors and would have been ~20–37 kg. 
H. habilis is famous for its use of the Olodwan 
Industrial Complex, which had systematically 
made sharp-edged flakes, while earlier ancestors 
made large cores with relatively few flaking 
surfaces. Goannas engage in ritual combat, with 
displays of puffing, hissing, and head jerks before 
they take a bipedal stance, twisting and turning in 
a wrestling match to test each other’s strength and 
endurance. Goannas dig deep, corkscrew 
underground nests. The soil moisture and 
temperature regulation may help with egg 
incubation and the helical structure might suppress 
predation and help nest defense, but researchers 
aren't entirely sure.

At the lakeshore of Lake Olduvai 1.8 million years 
ago, small birds and owls perch on trees, ducks 
swim in the water, a wildebeest wanders up to take 
a drink, and Theropithecus oswaldi, a massive

 baboon (72kg) is plucking grass, as a small group 
of Homo habilis is foraging shoreside, scanning 
for signs of scavengable carcasses or prey they 
could capture. MMMagic transports Goanna 
behind a scrub brush. Goanna stands up on its hind 
legs "with the body held close to vertical and 
supported by the tail", in a tripod stance to better 
survey the lakeshore from the shrubbery (Turner 
2019). Our male Homo habilis combatant is thirsty 
and considers an approach to the water for a drink 
but he knows that danger lurks in the water. Lake 
Olduvai is home to Crocodylus anthropophagus, a 
~3m horned crocodile that was the largest predator 
encountered by H. habilis. As crocodile's Latin 
binomial makes clear, these reptiles had a taste for 
hominins. Goanna BURSTS from the shrub in a 
leg-swinging run, startled by an Allen’s gallinule 
song, a small waterbird in the rail family. The alert 
male Homo habilis is initially startled by Goanna, 
but settles quickly on seeing its small size. Goanna 
begins walking the shoreline, sleuthing for 
waterbird nests with eggs, because in the dry 
season Goanna might walk 6.6 hours a day to get 
food. Homo habilis is hungry too, for more than 
eggs or scavenged meat he's scraped with a flake. 
Homo habilis is quietly, carefully approaching 
Goanna when A CROCODILE SURGES FROM 
THE WATER! Jaws snap closed with ~3000 
Newton bite force (estimated). The crocodile's 
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conical teeth crush-puncture Goanna's belly and 
spine and with a quick head tilt & toss of the 4kg 
lizard prey, Goanna quickly disappears down a 
mighty maw. Guess monitor lizard should have 
hidden like young crocodile do to avoid 
cannibalism from larger adult crocodiles. HOMO 
HABILIS OUTLASTS GOANNA!!! Narrated by 
Prof. Marc Kissel.

Lungfish (4) vs. Palaeocastor (5) – Combatant 
Lungfish's (Protopterus dolloi) "genus has been 
present in Africa for at least 100 million years 
when the continent separated from South 
America" (Otero 2011). But all kinds of living 
Lungfish, as a group, are found in Australia, South 
America, and Africa because the lineage arose 
before the supercontinent Gondwana began to 
break apart >180 million years ago. A now 
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extinct lineage of mustelids, Zodiolestes 
daimonelixensis, may have been a predator of 
Palaeocastor fossor, much like black-footed ferret 
is associated with prairie dogs today.
 
Several days without rain have allowed the waters 
to recede back within the banks and shores of 
Lake Nkuna (Pool Malebo) of the Congo River 
outside Kinshasa, Democratic Republic of Congo, 
leaving the Lungfish comfortably settled in a 
muddy water-bottomed burrow. Not until June 
will the slender Lungfish male defend the eggs in 
the protected chamber of a mud burrow, but the 
female Lungfish is the one who prefers open water 
in this species. Lungfish doesn't require food 
every day so Lungfish is mellow. The Lungfish 
had briefly writhed in muddy burrow, widening 
and deepening the chamber to have a bit more 
room. Lungfish is unfussy with his head extended 
above the shallow water line so it can breathe air. 
MMMagic transports Palaeocastor directly into 
the Lungfish burrow wedged between the back of 
the fish and the chamber ceiling! 
IMMEDIATELY the fossil beaver and Lungfish 
begin battling! Lungfish's side-to-side thrashing 
widens the chamber, compressing mud, and 
lowering the water level, but cannot dislodge 
Palaeocastor! Palaeocastor's claws rake the 
Lungfish's back, making deep scratches! Lungfish 
arches head backwards as much as possible, 
attempting to bite chunks from the fossil rodent, 
but can't effectively maneuver its body in the tight 
quarters of the chamber! Palaeocastor is no novice 
at battling predators within its narrow "Devil's 
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Corkscrew" helix-shapped burrow! The lack of 
escape openings indicate "the beavers must have 
been willing to defend their burrows." (Martin & 
Bennett 1977). "In the spiral where the diameter of 
the shaft is only slightly greater than that of the 
beaver, they would have been very formidable 
opponents" (Martin & Bennett 1977). Although 
Palaeocastor is only "slightly larger than a 
black-tailed prairie dog" the fossil beaver has 
incisors with "a broad, straight cutting edge" 
(Martin & Bennett 1977). These teeth are the 
primary way Palaeocastor scrapes through earth to 
dig its burrow. Lungfish thrashes. Paleaocastor 
scrapes its incisors down the Lungfish's back, 
stripping off skin like an orange peel! In the same 
coordinated movements Palaeocastor uses to 
scrape earth and then with paws move earth 
backwards, the fossil beaver's clawed paws scrape 
away the torn skin! The pain of the injury compels 
Lungfish to surge OUT of the chamber, out of the 
burrow into the braided streams, shucking 
Palaeocastor from his back into the muddy sludge 
water at the bottom of the burrow chamber... where 
the rodent slips below the surface. GASP! 
Palaeocastor rises up from out of the muddy water, 
standing on back legs, "arms" raised, WINNING 
THE FIELD OF BATTLE! PALAEOCASTOR 
DEFEATS LUNGFISH! Narrated by Prof. Katie 
Hinde.
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