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Bizarre alliances and chemical warfare between herps and insects
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Insects are the food web. Herps are the
chemists (or are they)?

Diet as pharmacy Defense as arms race Alliance as strategy

Fun Fact

And yet...

ated mostly from frog stomachs

Fun Fact

One ant species known only
from a frog stomach!

Lenomyrmex hoelldobleri

Known from Ecuador fevil frog” - Oophaga sylvatica.

ALLIANCE 01 — THE BODYGUARD PACT
A frog that lives with a
tarantula

drawn to the spider’s prey
 predator

Chemical cues are thot
the frog as not food..
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Sometimes, things are not as they appear!




HEMISTRY 01 — BORROWED POISON

Poison frogs don't make their
poison

Dendrobatid frogs sequester defensive alkaloids from
their diet of ants, oribatid mites, and small beetl
Storing them in

Over 500 such alkaloid: alogued from p
skin, including pumitiotoxins and the potent

loid-binding proteins shows froy
shuttle these compounds safely through the Hood t
the skin.

CHEMISTRY 03 — THE TOXIN THIEF

Keelback snakes with stolen
glands

Asian snakes of the genus Rhabdophis carry n
glands — toxin reservoirs in the skin of the neck, unique
among snakes.

The tiger K (R tigrinus) fills t h
Do tohen from the taads i aats twhich
often eat fireflies), then arches its neck at attackers

glands and
s only if

‘The R. nuchalis group ms (non.
toxic) and firefly larvae firefly
derived toxins instead (PNAS, 2020).

COUNTERATTACK 02 — ROLE REVERSAL

The larva that lures its ow
predator

Larvae of the ground beetles Epomis circumscriptus and
E. dejean feed exclusively on amphibians — frog:
tads, and newts.

its antennae and mandibles
S R

the tongue,
1 and feeds on the

Intab trialsthe larvae led their a s in nearly
e o e d chain
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CHEMISTRY 02 — TRACING THE SOURCE

Following batrachotoxin back
to a beetle

Batrachotoxin, the alkaloid of Phyllobates dart fr
forces sodium channels open — nerve and muscle fire
until they fail.

Dumbacher and colleagues 004) found
batrachotoxins in melyrid beetles of the genus
Choresine in Papua New Guinea.

The same beetle family is a plausible source for the
toric Pitohui b a separate lineage borrowing the

Avertebrate’s most famous may be an ins
in indered through a food chain

COUNTERATTACK 01 — ESCAPE FROM THE STOMACH

Swallowed, then vomited —
alive

et hr‘nmqumn
from the abdomen. This s an Asia

Sugiura & Sato fed them to two toad spec y
n 43% vomited it back

the

e: large beetles escaped more
often, and small to: hem up more of

ARMS RACE 01 — THE ANT SPECIALISTS

Horned lizards drink venom
for a living

Phrynosoma horned
ants (Pogonomyrmex) make up the bl o their det
allowed w

All 23 har ave ver
ight lethal tamice = y inactive against
horned lizards

Texas horned lizard (P. cornutum) plasma carries a
factor that neutralizes that venom, letting it tolerate
many stin

The tzards also squrt lood fom thei eye sinuses at
ca e deterrent chemis ack to the ant



ARMS RACE 02 — A 10N IN REAL TIME

Fire ants are rewriting a
lizard's behavior

Red imported fire ants
uthern US in the 1929
fe Scelopor

Herps as food

Belostomatidae (giant water
bugs - aka toe biters)

Aquatic predator y feed on invertebr

Have been recorded ft

o1 ON QUESTIONS
Questions to argue abou!

1~ Is borrowed poison adaptive? 2 —Who is the predator here?

= on aclean i i
actually evolving here — the n
store i, or the appetite for the prey that carries it? experiment to prove the luring is deliberate?

3 — What if the insect vanishes? 4 — Is the burrow pact mutualism?

What evidence c cooperation
rather than tol aspider that
simply fi

9/2/26

WHAT TO TAKE AWAY
Chemistry is the currency of the entangled web

Toxicity is often borrowed Prey fight back after being swallowed

Bombardier

Alliances form where arms races stall

antul infiltration are
r to this problem.

Herps seeking protection

Australian lace monitor

o their mound,

gain to allow the hatchling
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