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NATURALIST AT LARGE 

Bushels of Bots 
Africa 5 largest fly is getting a reprieve from extinction. 

By David A. Barraclough 

I n the pas t 125 
years all five of the 
world 's rhinoc eros spe­

cies-the Indian, Javan, and 
Sumatran rhinos in Asia, and the 
black and white rhinos in Africa­
nearly went extinct. And some of the 
African rhinos were quite literally tak­
ing a large fly with them on their slide 
toward extinction. Most people, even 
in scientific circles, had no idea the fly 
existed. They still don't. Certainly no 
one considered conservation programs 
for the fly w hile the rhinoceros popu­
lations were plummeting. Such a lack 
of concern about threats posed to in­
sects and other invertebrates is not un­
common, but it is irresponsible. At 
least 95 percent of all animal species in­
habiting the Earth are invertebrates, 
and so they constitute the bulk of an­
imal diversity on the planet. Luckily 
for the endangered rhinoceros fly, con­
servationists were inadvertently drawn 
to its cause. 

The plight of the big, charismatic rhi­
noceroses caught the world's attention 
in the 1990s; their populations had fall­
en drastically because of poaching, the 
illegal trade in their horns, and the 
destruction of their natural habitats. To­
day in Asia, only about 2,500 Indian, 
300 Sumatran, and sixty Javan rhinos re­
main. Both African species, though, 
have benefited greatly from sustained 
and well-publicized conservation ef­
forts. The white rhinoceros, the world's 
second-largest land mammal, has two 
subspecies, one of which lives in south­
ern Africa and now numbers more than 
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11,000. Mter declining to 
as few as twenty indi­
viduals at the end of the 

nineteenth century, 
the southern white 

rhino has become 
one of Africa's biggest conservation suc­
cess stories. (The other white rhino, a 
central African subspecies, numbered 
more than 2,000 in the 1960s, but on­
ly five or ten individuals are left, mak­
ing it critically endangered.) Populations 
of the black rhinoceros fell by a stagger­
ing 96 percent between 1970 and 1992; 
the species is still endangered, but the 
population has risen to 3,500. 

R ebounding from near extinction 
along with the black and white rhinos 
is a large fly, commonly known as the 
rhinoceros bot fly (Gyrostigma rhinoc­
erontis), which parasitizes them . The 
fly has the distinction- because of its 
robust appearance and body weight­
of being the largest fly species known 
in Africa. 

Like other bot flies, the immature 
fo rm of the insect is a spiny 
maggot, or bot, that bur­
rows into its host and feeds 
off the host's tissues-in this 
case the gut of the black or the 
white rhino. Mter three stages, 
or instars, of growth, the mag­
got worms its way out through its 
host's anus and metamorphoses into a 
short-lived fly that can start the cycle 

Black rhinoceros (right) often hosts the larva 
of the fly Gyrostigma rhinoceront is. The adult 
bot fly, shown actual size on this page, is the 
largest fly in Africa. 

over again by laying eggs on the hide 
of its host. Because G. rhinocerontis de­
pends entirely on its hosts for survival, 
its numbers -would have mirrored the 
rise and fall of rhinoceros populations 
in all parts of Mrica. In some periods 
of the twentieth century, it must have 
been close to extinction. 

A bout 24,000 known species of 
flies, in slightly more than a hun­

dred differe nt families, live in the 
Afrotropics, a region that includes sub­
Saharan Africa, Madagascar, and asso­
ciated islands in the Atlantic and Indi­
an oceans. Beyond those species, a sub­
stantial number still awai t scientific 
description and classification. Estimates 
differ, but I would venture that at least 
30,000 more African fly species remain 
unknown to science. 

Even within that astonishing con­
text, few entomologists would dispute 
the exceptional nature-both visually 
and biologically- of G. rhinocerontis, in 
the family Oestridae. The largest adult 
specimens grow as long as 1.6 inches, 
with wingspans as wide as 2.8 inches, 
making it one of Africa 's most striking 
fly species. 

T he rhinoceros bot fly was original­
ly discovered in the stomach of an 
Mrican rhinoceros more than 160 
years ago. Tbe adult form of the 
species strongly resembles a 
large, blackish wasp, with an 
orange and reddish head 
and long, slender legs 
that are notably paler 
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giving credence to the crepuscular the­
ory. But there is no solid information 
available about where mating takes 
place-if there were, the fli es might be 
captured or at least observed. 

Finally, the fli es are fairly safe from 
the traps of insect collectors and ento­
mologists because even the most dar­
ing collector never gets very close to 
the formidable rhinoceroses for long! 
In my twenty years of collecting fli es in 
the field, I have managed to catch on­
ly one adult Gyrostigma. I was on a re-

anterior end of the bot [see photol'l'licro­
graph below]. There the bots feed on their 
hosts ' blood and tissue. 

As the bot continues to eat away at 
the rhino, it progresses through two 
more stages of development. At the sec­
ond instar, it is 0.8 inch long, and has 
developed more prominent spines. At 
the third and final instal', it reaches its 
full adult length , but the most striking 
feature of the third instar is the devel­
opment of large bands of spines. Each 
band comprises three to four rows of 

Pink bot-fly larvae in an intermediate, or second instar, stage of growth, feed 
on the stomach wall of a white rhinoceros that has just died (left) . The larvae 
attach themselves with mouth hooks and spines, both visible in the photomi­
crograph (right), magnified 20X. 

serve in northern KwaZulu-Natal ear­
ly one summer evening, and a male rhi­
no fly loudly buzzed up to a light that 
I had set up in hopes of catching just 
such a specimen. I knew rhinos were 
in the area, but I was still surprised and 
delighted by my good fortune. Flies 
have been attracted to light traps in oth­
er parts of South Africa, as well; they 
were captured in Kruger N ational Park 
soon after rhinoceroses were re-intro­
duced there from KwaZulu-Natal. 

T he life cycle of the rhinoceros bot 
fly begins when female flies de­

posit oblong-shaped eggs in crevices in 
the host's hide, apparently near the rhi­
no 's horns or elsewhere on the head. 
Precisely what happens next is un­
known; I think it likely that once the 
eggs hatch, after about six days, the 
young bots enter the rhino through its 
mouth or nostrils and eventually attach 
themselves to the lining of the rhino's 
stomach wall. They hook into it with 
spines and a pair of well-developed 
mouth hooks: sicklelike structures at the 
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sharp spines. The spines help the bots 
attach to the rhino 's stomach and bur­
row into it, a process that leaves large 
pits in the stomach wall. No scar tissue 
seems to result from the pits, though , 
so they are thought to be benign. 

Unlike their adult forms, the bots of 
Gyrostigma have often been found in 
large numbers inside a rhinoceros's 
stomach. Only once, though, have I 
had the good fortune of examining 
theITl. Parts of a freshly dead rhino, 
from Pilanesberg N ational Park, in 
northern South Africa , were couriered 
to me in a parcel (I could not get to 
the site in time for dissection). I found 
quantities of first- and second-instar 
bots still attached to the stomach wall 
of the dead rhino-not "bushels" of 
them, as Delegorgue described, but 
certainly fifty or more. 

The bots were clustered in groups. 
The first instars were colored dark pink 
and buried deep within the mucosal 
folds of the stomach lining. The sec­
ond instal'S were larger, a paler shade 
of pink, and more conspicuous because 



only their front ends were embedded 
in the mucosal folds. It is possible that 
the bots develop rather slowly, perhaps 
because they are competing with so 
many other sister bots, and overstress­
ing their hosts would not be at all to 
their advantage. But that hypothesis 
awaits further confirmation. 

U nfortunately, " my" rhinoceros 
hosted no third-instar bots, so I 

wasn't able to rear adult fli es. Mature 
third- instar bots are whitish to yellow 
with irregular dark brown spots- evi­
dence of the internal changes they are 
making as they prepare to pupate. G. 
rhinocerontis then passes out through the 
host's anus. Zumpt's research showed 
that the black pupal cases do not occur 
in rhinoceros dung piles, which the 
males leave to advertise their presence 
and rank to other rhinos. So it is like­
ly that the bots quickly bur row into the 
soil beneath the dung or pass out of the 
anus independently of defecation, bur­
rowing somewhere away from the dung 
piles . Mter six weeks of pupating, the 
adult flies emerge. 

Entomologists still have much to 
learn about these rare and amazing flies. 
By now, the basic biology of G. 
rhinocerontis has been extensively stud­
ied, but the nature of their interaction 
with Africa's rhinoceros species-the 
fli es' exclusive hosts-still needs exten­
sive probing. N o one knows what ef­
fect the presence of hundreds ofbots in 
the stomach has, if any, on the rhinoc­
eros's temperament. Was D elegorgue 
right? Are rhinos more ornery because 
of their baggage of bots? Given the 
widespread, and continuing, concern 
about the conservation of both Mrican 
rhinoceros species, that question, and 
related ones, will need to be answered. 
And answering them will prove useful 
in the understanding of at least two spe­
cies, not just the more prominent one­
whichever one that might be. 
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