
BIO 270 Animal Behavior

Final Examination

This exam consists of 1 question worth 200 points.

Team question: Choose any topic related to animal behavior and compose an entry for
Wikipedia.org on this topic. Be sure to thoroughly research the topic to ensure accuracy. In
addition, consult and cite resources (minimum 8) from the peer-reviewed primary literature to
support your entry. I expect this to be a comprehensive and substantive review of the topic,
especially considering this is a team project with considerable time to complete the task. You
may wish to include background, examples, related topics (you should suggest links within
Wikipedia), and references and any other items which are commonly included in a Wikipedia
entry. You should research the requirements for submissions to Wikipedia and take the steps
necessary to give your submission the best chance of being accepted. You should submit to me
your completed article and a copy of the Wikipedia entry on your topic as it appeared before you
submitted your article to Wikipedia for publication and after your submission (though it may
take some time for your entry to be available).

Topic:https://en.wikipedia.org/wiki/Autohaemorrhaging

Background of Auto Hemorrhaging:
Autohaemorrhaging, or reflexive bleeding, is a defensive mechanism many insects and

some reptiles use to protect themselves from a predator. In reptiles, the blood may secrete out
of the eyes or mouth. This behavior responds to a threat by voluntarily discharging blood (Resh
2009). Some insects, like crickets, have a toxin in their blood causing the predator to release its
prey. It can cause the predator to be nauseous or it could poison that predator. It serves an
antipredator function because it is used in the presence of a predator and it reduces the
likelihood of predation (Middendorf and Sherbrooke 1992). This behavior has been noted since
the early 1900s.
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Animals that perform this behavior:
1. Insects:

● Insects use autohaemorraging as a defensive and sometimes chemical defensive
mechanism (Bateman and Fleming 2009). Some insects will have toxins in their
blood to make this a chemical defense. Many beetles secrete toxic hemolymph
(Bateman and Fleming 2009), which is blood like fluid in insects. Ladybugs have
the ability to reflexive bleed daily although the costs of this can affect their health
(Knapp et al. 2020). Crickets are another species that use autohaemorraging as
a defense mechanism against predators. One study examined different predation
responses the Botswana Armoured Ground Cricket elicited and they also
examined the different mechanisms between the male and female. They were
interested in the distance, amount of hemolymph and if they could hemorrhage
repeatedly (Bateman and Fleming 2009). This study found that
autohaemorrhaging is an effective anti-predator defense in this species. They
used bearded dragons as predators and they would drop the cricket after they
released the hemolymph. When they examined differences between the sexes,
they noted that males would first use stridulation, which is a noise defense. Then
once the predators had either sex restraied they would bite. They found that
females would regurgitate crops and auto haemorrhage more repeatedly than
males. This could be due to the fact that they cannot perform stridulation
(Bateman and Fleming 2009). They also found that where the crickets were
attacked from affected if they autohaemorraged or not. If they were attacked from
above they would use the blood squirting mechanism, but if they were attacked
from the side they would bite first. It also affected how rapidly they would produce
blood or how far they would squirt it (Bateman and Fleming 2009). There are
many other insect species that use this defense tactic, but when they use it
depends on how many other defense mechanisms they have.

2. Reptiles:
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● Lizards:
○ Horned lizards (Phrynosomatidae) - horned lizards have the ability to shoot blood out

of its eyes as a chemical defense mechanism against predators. It is mostly used
when they feel threatened around canid predators such as foxes or wolves. Also, the
discharge reduces predation (Sherbrooke and Middendorf 2004). This occurs from
controlling the blood flow to the head. They are able to control the amount of blood
that goes to the head and in return, they are about to shoot it from the eyes. It was
also observed that blood can also come from the nasal cavity as well (Sherbrooke
and Mason 2005). It was found that when the horned lizard used this defense
mechanism against a kit fox, they shook their heads back and forth while opening
and closing their jaw while having excessive tongue licking (Sherbrooke and
Middendorf 2004,Sherbrooke and Mason 2005). It also seems like chemicals in the
blood of the lizard make the predators react in a negative way. It is not toxic to them,
but it does confuse them, as the predators shake their head in a disgusted way
(Sherbrooke and Middendorf 2004). This also happens if mice are covered in the
horned lizards blood, indicating that the blood makes the predators react in a
negative way. This defense mechanism does not seem like it is very effective.
According to the article that was published by Wade C. Sherbrooke and George A.
Middendorf, six studies were done in the experiment. Most of the lizards have died
while they were being conducted, but the ones that survived did successfully survive
against the kit foxes. Coyotes also express this behavior as well, as they react in a
negative way like the kit foxes do (Sherbrooke and Mason 2005). Against predators,
they react in a disgusted way, making them not eat the lizard if blood is shot from
their eyes (Sherbrooke and Middendorf 2004,Sherbrooke and Mason 2005).
According to both studies, it takes a long time for the predators to eat the horned
lizard and it makes them sick as well if they eat parts of the lizard or mice covered in
the blood.

● Snakes:
○ West Indian Wood Snake (Tropidophis):

■ West Indian Wood Snakes are the common name of the Tropidophis
genus that can auto haemorrhage in response to predation. They will
ooze blood out of their mouth, nostrils, and their eyes will fill up with
blood. They do not have the ability to squirt their blood, as seen with the
horned lizard. The blood not only smells foul, but gives off the impression
that the snake is dead and decomposing. This will make the snake less
appealing for the predator to eat. In a study on the leopard dwarf boa
(Tropidophis pardalis), the method this occurs by was found. Upon rough
or stressful situations, the blood will begin to pour from the roof of the
mouth. Before it begins to pour, the area between the spectacle and eye
will fill with blood briefly. Then two longitudinal blood vessels in the roof of
the mouth enlarge and blood begins to seep out and coat everything
around it. The blood also does not clot like normal blood, remaining a
liquid long after it is released. The blood does not seem toxic to prey
based on studies, as it only causes minor hemolysis. This supports the
idea that the bleeding is only used to ward off predators by making
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themselves look less appetizing, rather than using it to hurt their predators
(Hecht et al., 1955).

○ European Grass Snake (Natrix natrix):
■ The European Grass Snake uses autohaemorraging in order to feign

death in order to avoid predators. Upon a predator’s approach, the snake
will initially attempt to hide. If unsuccessful, the snake will make a
spectacle of its death. It will roll into a ball, writhing in agony. After doing
this, the snake will allow its head to fall to the side, opening its mouth and
exposing its tongue. In the process, the snake has been seen to
self-wound in order to bleed and make the death appear more realistic,
sending signals to predators that the snake is diseased.

○ Long-nosed Snake (Rhinocheilus lecontei):
■ This snake will secrete blood from the cloaca. This behavior is done

when they are harassed by other predators. Fecal matter is also released
from the cloaca as well. This is a defense mechanism that is done so the
predators will not attack or harm the snake any more.

○ Eastern Hognose Snake (Heterodon platirhinos):
■ This snake will also secrete blood from the cloaca region as well. It is not

a common thing for these snakes to do but they do this when playing
dead, as a foul scent and fecal matter come out as well.

○ Plain-bellied water Snake (Nerodia erythrogaster):
■ Like the other snakes, the plain-bellied water snake will use reflexive

bleeding in response to predation. This snake will ooze blood out of its
mouth.

Benefits of autohaemorrhaghing:
● Helps them fight off against big predators, especially candid predators
● Makes the predators confused or react in a negative way
● Makes prey unappetizing to predators

Consequences (costs) of autohaemorrhaghing:
● Does not seem too effective for the horned lizard, in the studies used, most of them were

killed by the kit foxes and coyotes
● They are losing blood, sometimes a decent amount. This can lead to complications such

as dehydration, loss of body weight, and cannibalism.
● As seen with a study done on ladybugs, daily reflexive bleeding caused them to have a

weakened immune system (Knapp et al. 2020).

Extra Links for examples of auto hemorrhaging:
Horned lizard articles

● https://www.jstor.org/stable/1448486?seq=1#metadata_info_tab_contents (1)
● https://www.jstor.org/stable/3672860?seq=1#metadata_info_tab_contents (2)

Insect article
● https://doi.org/10.1126/science.134.3475.329
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● https://ezproxy.stevenson.edu:2088/eds/pdfviewer/pdfviewer?vid=30&sid=af004c07-187
e-4536-8847-d72f4d83e594%40sdc-v-sessmgr02

Wood snake
● https://asknature.org/strategy/defense-mechanism-deters-predators/
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