-

Project Triceratops Beetle 6

Project Triceratops Beetle
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The Triceratops Beetle Phileurus
fruncatus is a member of the family Scara-
baeidae (Dung beetles, Chafers, Rutelines,
etc.), subfamily Dynastinae (Rhinoceros
beetles). This is a large, peculiar, carnivo-
rous Scarab. The habitat of P. truncatus ex-
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tends throughout much of North America: Pluleunls truncatus. Photo by Mc \1()1]1”1L

parts of Canada, Mexico and all of the US.
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Objectives:

I. To determine the requirements for all life stages of the Triceratops Beetle.

2. To rear larvae from captive laid eggs to adulthood, mate captive reared adults, and
produce viable offspring. The purpose of this goal is to show repeatability. For many
insects it can be easy to collect eggs from wild-caught females but far more difficult
to collect viable eggs from captive reared animals.

3. To share culture and life cycle information with hobbyists and coleopterists.
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The Beginning

The project began in 1994 with the
collection of one adult and three L1 (first
instar) larvae. The adult was very active
and somewhat resembled a large, widened
Bess beetle (Odontotaenius disjunctus,
family Passalidae), but with much differ-
ent and larger horns. Like Bess beetles, the
entire body was polished black like patent
leather, the elytra deeply striate and the pro-
notum possessed similar light sculpturing.
The jaws, like those of Passalids and female
Stags, were well developed and could be
easily used to carve holes in rotten wood.
This odd and handsome new beetle seemed
like the perfect candidate for a rearing proj-
ect. Documenting the life stages seemed an
easy task; after all, larvae and an adult had
already been acquired. There was no clue
that this project would take seven years.

The first question was: "What beetle
is this?" The adult antennae were lamellate
which should put it in the Cetonidae (flower
beetles), Scarabaeidae, Lucanidae (stag bee-
tles), Trogidae (trox beetles), or Passalidae

families. The adult and grubs had none of

the traits of the Cetonidae (also, later on,
it was noted that the larvae do not glue to-
gether earthen cocoons like Cetonids). Lar-
vae resembled some Scarabaeidae larvae
but, unlike any Scarab larvae, they quietly
vibrated when held. This was very strange.

Passalidae and Lucanidae larvae strid-
ulate--make noises or/and vibrations by rub-
bing together parts of their body. However,
this was certainly not a Lucanid since stag
larvae possess a vertical rather than horizon-
tal anus and instead of the greatly enlarged
mandibles of male stags, this adult beetle
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had horns. Additionally, larval stridulation
for Lucanids tends to be quite noisy while
these larvae made no noise. It was obvious
too, that the larvae were not the vicious,
hairy, giant-headed carnivorous grubs of
trox beetles.

Although the adult resembled adult
Passalids the antennae were well defined
into a more Scarab-like lamellate club. The
larvae stridulation seemed similar to Passa-
lids but all six legs of the grubs were well
developed. Passalid larvae usually appear to
have only four legs because the terminal pair
is smaller and modified for making noises.

The answer to whether this beetle was
a Scarab or a Passalid would have helped
answer some questions. Passalid larvae
are reared best on a rotten wood only diet
but Scarab larvae might prefer to eat dead
leaves, seeds, rotten wood, or a number of
other things. If a Passalid, then it would be
a good idea to keep the larvae and adult to-
gether because larval Passalids fare much
better when kept with adults. Also, if the
adult was a Scarab it would almost certainly
be a male since it had well-developed horns
and minimal setae at the rear of the abdo-
men. However, if this was a Passalid, the
adult could be either sex since male and fe-
male Passalids have similar horn structures
and setae. Despite numerous searches, the
name question remained unanswered for
over two years.

The habitat in which the beetle and
grubs were found appeared to be at the end
of'its usefulness. It was an old rotten tree: all
but the bottom six feet had broken off, fallen

over, and mostly rotted away. The insides
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were hollowed out and most of the wood
consumed years earlier. A big hole was bro-
ken into the front and the compost was now
only about half a foot above ground level
and barely two feet below. The substrate
consisted of various composting dead leaves
and some rotten wood, but mostly of old in-
sect frass, legs, heads, and wings. Dynastes
tityus, Osmoderma eremicola, and other
species use tree holes as larval nurseries and
would be very unlikely to lay a single egg
in such an unprotected spot. The surround-
ing clay dirt had broken into the hollow at
spots. Did the larvae have special protection
against invading earthworms, wireworms,
etc.?

After bringing them home, the next
step was to set up a rearing container for the
larvae. Since the adult and larvae had been
found in a compost-filled tree cavity, a tree
hole habitat cage was used. A mixture of
half compost manure and half crushed-rot-
ten wood was put into a five-gallon (20-li-
ter) aquarium at a depth of six inches. The
wood contained some dead leaves and was
heat-treated to kill unwanted organisms in-
cluding mites, earthworms, centipedes, and
ants. The substrate was kept very moist but
not dripping wet. A glass lid was placed on
top to keep the moisture level constant. Fi-
nally, both the adult and larvae were placed
in the cage. The adult was put in the cage
with the grubs for two reasons. 1. They were
found together. 2. Adult Bess beetles com-
municate with and attend to their larvae; this
beetle seemed most like a Passalid and the
larvae could communicate.

Everything seemed to be going well.
Most days, the adult would come to the sur-
face at dusk to feed on banana slices. The
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larvae were dug up and checked on every
two weeks and had molted to second instar.
At two and a half months the larvae were dug

up for their biweekly inspection. Instead of

digging up plump white grubs, one, and then
two, and then three, "skins"
These did not appear to be molts because
they were thick and cut jaggedly across the
side. (Molting larvae produce a very thin

were found.

shell--or molt--split perfectly down the up-
per middle of the back.) Also, the grubs
could not have simply died since they would
have been stinky black blobs or would have
decomposed along with the skin.

The adult had finally gotten sick of the
banana and eaten the larvae. A carnivorous
insect feeding on banana is not at all strange.
Obligatory carnivores such as ground bee-
tles, tiger beetles, and many mantids will
feed on banana but must still be provided
with meat. What was incredibly strange was
the fact that this beetle was carnivorous.
None of the adult Scarabs or Passalids are
supposed to be carnivorous (some Scarab
larvae are carnivorous but the corresponding
adults are not). Adult stag beetles are carni-
vores, but this was definitely not a stag. Ap-
parently, in nature, adult Triceratops Beetles
care for their larvae by eating any competi-
tion. This explains how the larvae had sur-
vived in an exposed tree hole. In captivity,
with inadequate adult food, this type of 'care'
turned into cannibalism.

Because the sex of the adult was a mys-
tery, Project Triceratops still had a chance.
Females of many beetles are able to hold vi-
able sperm for months so eggs were searched
for every few weeks. Sadly, no eggs were

Project Triceratops Beetle ( !
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found and the search was given up after four
months. Since this had been the first time to
encounter (or even hear of) this beetle, it was
feared that this had been the only chance for
culturing of this odd creature. The wild-
caught adult lived until early 1997 but never
laid a single egg.

The identity of this beetle became even
more curious because without a hiberna-
tion period, the adult still had lived two and
a half years. Passalids generally live two to
five years (not including the time spent in
the egg, larva, and pupa stages). Scarabs, on
the other hand, tend to live just a few weeks
to a few months after reaching adulthood.

The Second Attempt

In the winter of 1996 a friend had found
eight huge grubs in the compost-filled hol-
low of a rotten, dead, old tree that his brother
had cut down. Upon receipt of the grubs it
was happily obvious these were Triceratops
Beetles. They vibrated! Project Triceratops
Beetle was up and running again! These lar-
vae were third instar and quite fat but still
bright white (Lucanid, Passalid, Scarab, etc.
larvae turn yellowish a month or so before
pupal cell formation). Once again a tree hole
habitat was set up for the larvae. The larvae
were kept together. Unlike the adults, larvae
showed no sign of cannibalism. The adult
from 1994 was still alive but this time it was
definitely not put in the same cage.

Also at the end of 1996, the scientific
name for the Triceratops Beetle was finally
discovered. Although Phileurus truncatus
is found across most of North America and
is not considered rare, it is seldom encoun-
tered. For this reason, none of the popular
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US insect identification books even men-
tion this beetle, let alone provide a photo or
drawing for identification. Since 1994 many
entomologist friends had been asked for a
possible identification with no luck. During
the first conversation with Don Ahart, it took
him only a short description over the phone
to identify this odd beetle. Don has collected
beetle specimens for thirty years and is unri-
valed at US beetle identification.

The grubs were content to feed on the
compost and rotten wood mix, grew larg-
er, and began to turn a shade of yellow. In
March of 1997 the larvae formed pupal cells
within a few inches and within a few days
of each other. The larvae formed pupal cells
by compacting substrate with their man-
dibles and body, the same type of construc-
tion used by Scarabs, Passalids, Lucanids,
etc. After a month the grubs molted into pu-
pae. Another month and the pupae emerged
as seven adults (one had died during the
molt to adulthood). The young adults were
very healthy and it seemed this time around
would yield eggs and larvae. There had to be
males and females with seven adults. A cage
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containing six inches of the same substrate
used to successfully rear the larvae was set
up and eggs were checked for once or twice
a month. There were never any eggs. What
was the problem?

After a year the adults began to slowly
die off (actually the weak ones were eaten
by the others) and there was only one left
by the spring of 1999. The adults had been
well fed with freshly dead giant roaches but
still enjoyed ripping apart their brothers and
sisters whenever their siblings began to get
old and slow down. Although headway had
been made in studying the rearing cycle it
looked like, for the second time, the project
was over for good.

Three Tries a Charm

Another stroke of luck! A few months
later a friend asked about experiences rear-
ing these strange beetles and mentioned that
he had produced some larvae from wild-
caught adults and would be willing to spare
some captive produced larvae and an adult
pair. Once again the larvae and adults were
set up in separate rearing containers. After
eight weeks the wild-caught adults' cage was
checked for eggs and a third instar larva was
found! Since the substrate had been heat-
treated and the larva was definitely P. trun-
catus this was the first larva produced in the
project! The larva had hatched and grown
incredibly fast; most rhinoceros beetle lar-
vae spend four or more months reaching L3.

The grub was removed and placed with its
older siblings. Sadly, this was the only larva

produced.

A few months later, all of the captive
reared larvae made pupal cells, including
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the young one. After a month they molted
to pupae and in another month to adults. The
youngest grub pupated at the same time and
emerged only 2/3 the size of his brothers
and sisters. This larva was months behind
but had been induced to pupate early by the
pupal cell formation of the other larvae. It
is certain that in the wild any larvae, which
do not pupate along with others in the same
tree hole, face instant death as a food source
for freshly emerged adults. At this point the
project had come pretty far. C aptive reared
larvae had been raised successfully to adult-
hood and one larva produced from wild
caught adults, but no more larvae.

By late summer of 2000, most of the
adults had eaten each other, only four were
left. It seemed like this would become just
another dead-end for project Triceratops
Beetle. After a check with Damon it was
learnt that he had also had no luck getting
eggs from his captive raised adults and also
that his had eventually all died. In a last ditch
effort the exact conditions used for the wild
adults was requested—exact size of cage,
composition and percent of substrate, depth,
everything. Something had to have been
missed. There was. He had used a mixture
of compost and wood but had also thrown
a few inches of non-sterilized leaves on the
surface that contained earthworms.

The remaining adults were moved to a
ten-gallon aquarium along with the substrate
they had been in the entire time, but with a
few inches of leaves (non heat-treated) on
top. The substrate was dug up after a month
and two first instar larvae and ten eggs were
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found, eureka! Finally, the second goal of the project was completed. Another month later and
16 more ova were found. In November the adults reduced feeding, stopped laying eggs, and

T ———— —

went into hibernation. The second-generation larvae grew quickly and formed pupal cells in
late Feb. 2001. The adults would not lay eggs again until late summer of 2001.

In 94 more eggs were collected from a few females leftover from 92 than those laid in 93
_ because the newer generation wasn't reared as well. As far as we know the natural tendency
l is for one adult pair or one adult female to watch over grubs. However, I have had the best
5 success getting high numbers of eggs from 10-gallons containing two males and four or more
‘ females. Each generation the egg laying took place primarily from late July to early Sept.,
seven eggs were laid as late as Nov. 6 (95").

Closing

Determining the gender of the larvae does not appear to be possible, however, determin-
ing the gender of adults is easy. Many Flower, Rhino, and other beetle larvae can be sexed
using the presence or lack of tiny marking visible towards the rear of the abdomen. Though a
less reliable method, the males or females of many species are differently sized and this dif-
ference can be readily seen in the size of full-grown larvae. The gender of P. fruncatus grubs
is indeterminate because the males and females are identical in size and there are no sexually
dimorphic light or dark markings visible on the rear ventral segments. Adults, on the other
hand, are possible to identify by comparing the shape and size of the rear abdominal sternite.

As you read this article the final goal of project Triceratops Beetle is complete. Rearing
and observing this beetle continues. Adults given a hibernation period each year--cage placed

in a cool basement or refrigerator during winter months--live longer. The longest lived adult

(post maturity time only) was 38 months but the majority live 12-24. The larger and healthier

animals live 24 or more.

Special thanks are extended to Damon Debee, Don Ahart, and Kelly Swift.
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Golofa eacus and G. porteri can ovi-
posit up to 150 eggs. Females will oviposit
in both flake soil and fermented decayed
wood flakes. Egg duration is 20-30 days.
Larvae grow well on fermented decayed
wood flakes. Golofa larvae burrow a lot
in the substrate, often leaving tracks on the
surface. Depth of substrate should be 15-
20 c¢m, or larvae may not be able to make
a pupal cell. Most G. eacus larvae pupate
6-10 months after hatching, with occasional
males taking 18 months. G. porteri females
begin pupation 6 months after hatching.
Males take 12-18 months. Pre-pupa period
for Golofa is about 14 days. Pupa period is
30-40 days. New adults stay inactive for 45-
60 days. Once active, adults live about 60
days. The ideal temperature range for Golo-
fa beetles is 19-22°C.

Allomyrina pfeifferi is a mini rhinoc-
eros beetle. They frequently rub their abdo-
men against elytra to make squeaky sounds.
Because they are minute, they have a short
life cycle. Egg duration is 14 days. L1 lasts
about 14 days. L2 lasts about 28 days. L3
lasts about 161 days. The pre-pupa period
is about 15 days. The pupa period is about
40 days. Larvae can be fed either flake soil
or fermented decayed wood flakes. Females
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Wang Kun-tai

lay 30-40 eggs.

Xylotrupes gideon can be found
throughout Southeast Asia. Because many
populations exist on islands, X. gideon
contains at least 15 subspecies. There are 5
additional species in this genus. 7 varieties
are commonly kept in captivity: X. g. suma-
fraensis from Sumatra, X. g. beceri and X.
beckeri from West Malaysia, X. beckeri in-
termedius from Borneo, X. g. philippinen-
sis, X. florensis, and X. pubescens from
Philippines. They don’t have a long life cy-
cle. L1 lasts about 21 days. L2 lasts about 28
days. L3 lasts about 7 months. The pre-pupa
period is about 21 days. The pupa period
is about 28 days. New adults stay inactive
for 30-45 days. Once active, adults can live
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X. g. sumatraensis can exceed 8 cm.
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Pupae of X. g. philippinensis from Taiwan's Orchid
Island.
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X. beckeri. Dried specimen provided by Insect
Mall
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X. florensis.
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X. g. philippinensis from Taiwan’s Orchid Island. Dried
specimen provided by Wang Kun-tai
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Cephalic horn of X. beckeri is heavily forked.
Dried specimen provided by Insect Mall




