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Introduction

Because of our physiologic similarities, the ecologic niches
humans and other vertebrates often abut or overlap. This close
association can lead to competition for resources and space,
physical confrontation and transmission of disease.

When the potential hazard posed by another vertebrate species
exceeds an acceptable threshold, some manner of abatement or
control of that species becomes necessary. Generally, integrated
programs combining avoidance, exclusion, deterrence, habitat
modification, reduction and removal are the most effective.

The following presentation is intended to provide individuals
seeking certification in Category D, The Vertebrates of Public
Health Importance in California, the fundamental understanding of
the biology and ecology of many vertebrate species of concern and
the ethics by which they should be managed.
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Rattlesnakes

e Class Reptilia
e Family Viperidae
(vipers)

Taxonomy

* Rattlesnakes are easily
identified by their
noticeably triangular
head, a heat-sensing
(infrared) loreal pit organ
located between the eyes
and nostrils, keeled
scales, vertical pupils and
their namesake rattles.
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Rattlesnakes

Rattlesnakes belong to the family
Crotalidae, the pit vipers. These
snakes have a specialized infrared
sensory structure known as a loreal
pit between the eye and nostril.
Rattlesnakes use this organ to detect :
body heat of prey in close range. Loreal Pit

Rattlesnakes have an audible warning
signal (the rattle) to ward off
mammals and predators. Young
rattlesnakes are born with only single
rattle or button that cannot make
sound.

Rattle segments are dry,
interconnected, hollow scales. A
single segment is added each time
the snake molts.




Rattlesnakes

Ecology

— All reptiles are “cold-blooded” vertebrates and are
dependent upon environmental temperatures to regulate
their mobility and physiological activities like feeding,
digestion, and reproduction.

— Rattlesnakes are active during the warm months, and they
will hibernate during the colder months. These patterns
are dependent on the environment and can change with
the climate.

— Shared underground hibernation dens with a
southwestern sun exposure is favored. When rattlesnakes
emerge from hibernation, they will begin searching for
food during the day but as seasonal temperatures increase
they will move towards more nocturnal activity.




Rattlesnakes

e Reproduction

— Rattlesnakes are different than most reptiles, they
produce live young, instead of laying eggs.

— The number of young is dependent on environmental
factors such as availability of prey. The numbers are
also dependent on species, size and age of the female.
The litters usually fall between 4-15 young that are
born in the summer months.

— Normally the females have one litter per year, but in
colder environments it maybe one litter every two
years.
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Public Health Significance

Bacterial infections may result from contact with reptile fecal material,
contaminated surfaces, or through bites. Individuals who are accidentally
bitten when handling large lizards and non-poisonous snakes typically
receive a tetanus shot and are given antibiotics.

Transmission of Salmonella to humans has been documented for persons
handling contaminated turtles, and other pet reptiles, like iguanas
imported from outside California and sold locally in pet stores.

An estimated 45,000 snake bites occur per year in North America, with
15-20 of these bites being fatal. Most often these fatal bites occur in the
southern states where rattlesnakes are common.

The victims of non-fatal bites frequently suffer debilitating or disfiguring
side effects from bites because the venoms can produce massive amounts
of tissue destruction and scars.




Public Health Significance of
Rattlesnakes

WEMNMOM DUCT

Venom toxicity (LD50 mg/kg) is
rated by the quantity of venom
required to kill 50% of a target
animal (e.g., laboratory rat)
population as a function of the
animal's weight. Among California
rattlesnakes, the venom of the
Mojave rattlesnake (Crotalus
scutulatus) is potentially more
toxic than other species. Some
studies have demonstrated an
LD50 of only 0.21 mg/kg. The
reason for this is because the
venom may contain both
hemotoxic and neurotoxic
compounds that produce both
blood and tissue degradation, as
well as disruption of nerve
function.

FANGS EXTENDED

— a a—— . ———

The venom injected by the fangs of most rattlesnakes are
complex mix of proteins. Some of these proteins are
enzymes that initiate the digestive process before the prey
is swallowed. Other venom components may affect the
nerves by reducing the ability of nerves to transmit
impulses. The toxicity of rattlesnake venom can vary
between species and among populations of the same
species. Larger snakes have potential to inject greater
quantity of venom. More venom = greater tissue
destruction.




Outdoor Safety

Rattlesnakes do not strike as a consequence of
instinctive aggressive behavior, but either as a
defensive or hunting action. The best prevention
against rattlesnake bite is to:

Avoid contact.
Wear protective clothing.

Use common sense when in "rattlesnake
country”.

The following is a list of bite avoidance suggestions
recommended by the Southwestern Herpetologists
Society:
Do not handle or provoke rattlesnakes and keep
a safe distance once encountered.

Watch where you place your feet; do not step
"blindly" over rocks, logs and twigs.

Watch where you place your hands; do not
reach "blindly" over rocks and ledges, into
crevices or animal burrows.

Wear a sturdy pair of leather boots that extend
above the ankle or don protective chaps in areas
known to be heavily populated with rattlesnakes
to prevent bites to feet, legs, and lower torso.

If a snake bite occurs, the victim should be kept
calm, covered with a warm blanket, and
transported immediately to an emergency
medical facility.

Cutting and suctioning venom from the bite or
applying tourniquets are not recommended due
to a variety of complications that arise as a
consequence of these radical first-aid
procedures, including incipient bacterial
infection.

Administration of specific antivenin and support
of life sustaining systems are the only
appropriate and effective treatments for snake
envenomation.

If the biting snake was observed and its species
can be identified, this information should be
conveyed to the attending medical staff as it
may provide information valuable toward the
proper medical management of the patient.
However, rattlesnake species identification is
not necessary for proper treatment. Attempts
to capture or kill the snake should never be
attempted because these actions often result in
additional bites.




Management & Control

Exclusion: The most effective means for homeowners to prevent rattlesnakes from
occupying their properties is to construct a “snake-fence” around the yard or smaller
areas where children and pets play. A rattlesnake fence is usually a one-meter high %
inch hardware cloth/mesh screening supported by conventional fence posts. The
bottom edge of the screen should extend 10-15cm (4-6in) below the surface of the
soil to make sure that rattlesnakes will not enter through gaps below the base of the
fence. Additionally to the fences, residents should inspect their homes and garage for
gaps (5mm or wider) in access doors, vents, and windows. All possible entry points
should then be sealed, weather stripped, or screened with %-inch hardware cloth.



Habitat Modlflcatlon Rattlesnakes in the wild use existing vegetation and other <(Ki~ﬂ3
natural cover to hide from predators and to hunt for prey. Weeds, trash, lumber and
wood piles as well as abandoned rodent burrows all can be used by rattlesnakes for
shelter. Eliminating these areas can significantly reduce the attractiveness of a
residence for snakes.

Trapping: In some areas in the United States, rattlesnakes are trapped at den sites g

during the time that they are entering or exiting the den for overwintering. Snake
traps are designed to funnel the snakes to a central collecting location like a pitfall
where a experienced handler can then remove them. This technique does not happen
often in residential or rural areas because it is difficult to predict the snakes
movement.

Public Awareness: The most important way to manage rattlesnakes is to inform the
public about the proper steps and attitude to avoid interaction with rattlesnakes in
their environment. When the proper clothing, property management, and taking
suitable precautions traumatic rattlesnake encounters can be easily avoided.




Lizards

Lizards in California are
generally not a threat to public
health.

The western fence lizard and

Class: Repitilia 4| the southern alligator lizard
are lizards of public health
interest because they play a
role as secondary hosts of
immature Ixodes ticks which
transmit the bacterial agent of
Lyme Disease in California.




California Lizards of Public Health

Importance

Description: The gila monster
(9-14 in.) is the only
venomous lizard in North
America. This species is easily
identified and unmistakable
due to its heavy body, large
head, swollen tail, beaded
appearance with blotches of
red, orange, and pink with
brown to black contrasting
blotches.

Significance: Little to none.
The venom of the gila monster
is moderately toxic. Unlike
rattlesnakes, the venom is not
injected into the prey by fangs,
but expelled into the mouth
from glands in the lower jaw,
from which it flows down the

: = | grooves in the teeth and

enters the victim when the
lizard bites down with a
chewing motion.

Range: Extremely rare in California. Historically found in
the extreme eastern Mojave Desert of San Bernardino
County in the Clark, Kingstone, and Piute Mountains.
Once collected from the Providence Mountains and at
Imperial Dam along the Colorado Desert.




Western fence lizard

( Sceloporus occidentalis)

Southern alligator lizard
(Elgaria multicarinata)

Description: The western fence lizard is one of the most common lizards in California. Measuring 5-18cm, 2-7in. In length. It is
also known as the “blue belly” or “fence swift”. The females also have the blue but it is not as bold, or even absent. The
females also have dark crescent bars across the back.

Range: The fence lizard is found throughout most of California with the exception of the deserts where it is replaced other
Sceloporus species.

Habitat: This common lizard resides in a variety of habitats from grasslands, chaparral, sagebrush desert, woodlands, coniferous
forest, and farmland.

Significance: This lizard may play an important role as an alternative host to tick species that are known vectors of Lyme disease
in California.

Description: A short-legged, heavy bodied lizard with a large triangular head measuring up to 50cm, 20 in. in length. Back is
brown to reddish with checked black and white. The distinguishing characteristics for the alligator lizard is its long prehensile
tail and large triangular head.

Range: Southern Washington to central Baja California.

Habitat: Occurs in most non-desert habitats; prefers area where there is shade and water. They have adapted to urban life and
are found in backyards and vacant lots.

Significance: Just as the western fence lizard the alligator lizard may play an important role as an alternative host to tick species
known as vectors for Lyme disease. Alligator lizards are not easily intimidated by humans and can inflict a vigorous and painful
bite.
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Introduction

* From the view of public ' [ The class of Aves has
health, birds pose little nearly 10,000 species.
direct threat to humans | « Birds can also be

when compared with organized into six
other vertebrates; groups based on their
however, it is important physical features,
to be aware of the habitat, and lifestyles.

potential health and
safety risks that contact
with birds could pose.
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e |n California there are
more than 600 wild bird
species.




Characteristics

 The six groups that birds can be categorized into
are:

— Perching birds: sparrows, crows, finches, swallows,
blackbirds.

— Birds of prey: hawks, falcons, vultures, owls.

— Running birds: quail, turkeys, pheasants, grouse.
— Wading birds: herons, storks, spoonbills, ibises.

— Aquatic birds: ducks, geese, swans, gulls, pelicans.

— Other land birds: pigeons, hummingbirds,
woodpeckers.




Anatomy

Epidermal covering of feathers and leg
scales.

. Skeleton fully ossified with air cavities
and beak with no teeth.

Paired limbs with the forelimbs
usually adapted for flying and
posterior pair adapted for perching,
walking, or swimming.

Internal fertilization with large-yolked,
hard shell eggs.

Homeothermic (warm-blooded).

Four-chambered heart.

Respiration by slightly expansible
lungs with thin air sacs.




California Birds of Public Health
Importance

American Crow
(Corvus brachyrhynchos)

Range: Common throughout California.
Habitat: Developed and undeveloped areas, agricultural

land, forests and parks. May nest or roost in urban areas.

Biology: Nest between February and May. Lay 3-9 eggs; incubation is
approximately 18 days.

Crows flock after fledglings leave the nest. Crows congregate in large
communal roosts at night.

Significance: Important sentinel species for surveillance of West Nile virus
in North America.

Legal Status: Classified as migratory non-game birds and may be taken only
by property owners or tenants to avoid health hazard or nuisance.




California Birds of Public Health
Importance

House finch

(Carpodacus mexicanus)

Range: Common throughout California.

Most abundant in valleys and foothills. e X
Habitat: Woods, deserts, farmlands, suburban and urban areas.
Biology: Nest in nearly any sheltered area between March and July.

Lay 2-6 eggs which hatch in 13-14 days. Broods of young and adult
birds band together during the summer. Feed primarily on seeds,
buds, and berries.

Significance: Important reservoir of mosquito-transmitted
encephalitis viruses.

Legal Status: Classified as a migratory nongame bird by Federal
Regulations. A U.S. Fish and Wildlife Service permit must be
obtained before control measures can be implemented.




California Birds of Public Health

Importance

House sparrow

(Passer domesticus)

Range: Common throughout California.
Habitat: Developed and agricultural areas.
Biology: Nest building begins in February. Lay 2-7 eggs.

in up to three broods per year. Eggs hatch in 10-14 days. Young birds and
adults flock together in late sum- mer. Feeds primarily on grain, human
discards in urban areas.

Significance: Reservoir for pathogens of veterinary and human medical
importance, including western equine encephalomyelitis virus and diverse
fungal and protozoal parasites.

Legal Status: Classified under California Fish & Game Code as a nongame
bird which may be taken at any time.




California Birds of Public Health

Importance

Canada goose

(Branta canadensis)

Range: Migratory. Summer breeding grounds in Canada and Alaska,
but geese of the Pacific flyway overwinter in California and other western states.

Habitat: Can be found near any body of water, be it natural or man-made (e.g., city park
pond).

Biology: Feed on grasses, grains, and seeds along the water's edge. Form life-long
breeding pairs. Lay 3-7 eggs which take 25-30 days to hatch.

Significance: While goose feces can contain pathogens capable of causing disease in
humans, the risk of infectious disease to humans through contact with goose feces is
considered quite low. Accumulated fecal material from large flocks can deface public
areas (e.g., golf courses) and create hazard of injury on walkways. Because of their large
size (up to 24 Ib) and aggressive disposition when defending a nest, Canada geese
present a risk of biting injury, especially to small children.

Legal Status: Protected by state and federal law (Migratory Bird Treaty Act). A permit
must be obtained from the U.S. Fish and Wildlife Service before geese may be taken.




California Birds of Public Health
Importance

Rock dove, aka. city pigeon

(Columba livia)

Range: Widely distributed within and around developed areas of California.
Habitat: Cities, suburbs, and farmland.

Biology: Use shelters and ledges, commonly on man-made structures, for
nesting sites. Lay 1-2 eggs which hatch in 16-19 days. Five or more broods are
raised each year. Feed mostly on seeds and grains. In cities, may subsist on
foods intentionally or inadvertently offered by humans.

Significance: Host for several pathogens of veterinary and medical importance,
including Toxoplasma and Salmonella. Pigeon feces can deface buildings,
automobiles, walkways, and public art. Pigeon feces also provide an ideal
medium for growth of Histoplasma and cryptococcus fungi, both of which can
cause respiratory illness in humans. Their nests can interfere with drain pipes
and awnings.

Legal Status: Rock doves are not protected by federal or state law.




Public Health Significance

Avian Influenza (bird flu). Influenza is caused by RNA viruses that come in many
varieties and are constantly evolving. Pathogenicity and transmissibility to
different species is determined principally by the virus’s hemagglutin (H1-H16)
and neuraminidase (N1-N9) type. Whereas most species are susceptible to only a
few virus types, birds can carry and transmit virtually all influenza viruses. Avian
influenza viruses are further classified as either High Path or Low Path, based on
their mortality amongst birds.

Most avian influenza viruses cause no or mild symptoms in humans. However,
when avian influenza viruses mix with other influenza viruses, e.g., in swine,
viruses can swap genetic material and change their pathogenicity and ease of
transmission to other species.

Introduction of novel avian influenza viruses from their reservoir in wild
waterfowl to domestic poultry can cause significant mortality as well as
restrictions on movement and marketing of birds.




Public Health Significance

Psittacosis (parrot fever, ornithosis). Chlamydophila psittaci is a bacterium
transmitted from birds to humans that affects primarily the respiratory system.
C. psittaci has been isolated from approximately 120 bird species and is most
commonly identified in psittacine birds, especially cockatiels and parakeets.

Approximately 75% of cases result from individuals exposed to caged pet birds,
the majority of whom are bird fanciers or pet shop employees. However,
transmission has also been documented from wild birds, including doves,
pigeons, raptors, and shore birds. The infection is acquired by inhaling dried
secretions (including feces) from infected birds. The incubation period is 6-19
days. The clinical features in humans include fever, chills, headache, muscle
aches, and a dry cough. The infection usually resolves with appropriate antibiotic
therapy, but rarely heart, liver, and neurologic complications may occur and fatal
cases have been reported.




Public Health Significance

Dermatitis. Mites (e.g., Ornithonyssus spp.) that infest wild and domestic birds can
occasionally infest and bite humans, causing pruritic (itchy) rashes. Persons who handle
wild birds or their nests are at potential risk of infestation. Avian mites can be controlled
by treating the birds and wearing protective clothing and or spraying clothing with insect
repellents prior to entering infested areas.

Hypersenstivity pneumonitis. Some persons may experience an allergic reaction to bird
antigens present in dander. Exposure may cause respiratory inflammation when the
antigens are inhaled. Sensitive persons can protect themselves by wearing respiratory
protection and by working in well-ventilated areas.

Gastroenteritis. A variety of disease agents that cause diarrhea and vomiting, such as
Salmonella and Campylobacter, may be present in bird feces. People can get these
diseases by ingesting the bacteria present as surface fecal contamination on
undercooked meat or poultry. People can also become infected by handling infected
birds or bird feces and then contaminating food items or other surfaces by touching
them without first washing their hands.




Public Health Significance

Arboviral encephalitides. Birds can serve as reservoir hosts for several of the
viruses associated with mosquito-borne viral encephalitis.

In California, house finches and house sparrows are the most important
reservoirs for western equine encephalomyelitis virus (WEE) and St. Louis
encephalitis virus (SLE). These species are important to arbovirus
transmission because they a) are abundant, b) live in close association with
many human communities, c) have a relatively high proportion of infected
birds, and d) maintain a persistently high viremia. Birds remain generally
unaffected by infection, but mortality can be significant with the more
virulent (e.g., eastern equine encephalomyelitis) or exotic (e.g., West Nile)
arboviruses.




Public Health Significance

Fungal infections. Bird feces can serve as an ideal environment for the growth of a
number of fungi that can cause severe disease in some humans. Growth of certain
fungi, normally present in the soil, may be promoted in the presence of bird fecal
matter.

In California, Cryptococcus neoformans is often isolated from pigeon feces. Individuals
can become infected following inhalation of aerosolized dust or soil that is
contaminated with pigeon feces. Only a small percentage of exposed persons develops
respiratory illness; however, the risk of severe illness is increased for
immunosuppressed individuals. Precautionary measures include controlling urban
pigeon populations, avoiding highly contaminated areas, working in well-ventilated
areas, wetting down contaminated areas prior to entry to minimize aerosolization, and
the use of respiratory protection.
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E Management and Control
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* \Waste management

\
— Management and control of bird populations and their waste
products can be difficult, but efforts should be taken especially
around areas where susceptible people are like hospitals and
nursing homes.

— Cleanup should take place at times when risks to passersby are
at the lowest. Barricades should be placed to deter pedestrians.

— If cleanup is taking place on a roof, close all air ducts into the
building before beginning to clean.

— Persons conducting cleanup should wear appropriate clothing,
eye, and respiratory protection.

— Bird droppings pose the biggest risk of infection when they are
dried and able to get stirred up into the air where they can be
inhaled. Before cleanup begins dropping should be saturated

with a low-pressure fine mist of disinfectant solution (e.g.,
diluted bleach).
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Management and Control

e Bird control

— Control actions depend on the species involved,
the habitat, and the level of infestation. Bird
b~ control is rarely achieved with a single product or
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~treatment so a combination of habitat

iEW)‘ modification, use of repellents and removal of

( problem birds should offer adequate control.



Management and Control

e Habitat modification

\f> owls or raptures have been shown to scare some birds away.

Birds are attracted to areas where food, water, and shelter (for nesting
and roosting) are available to them. Eliminating or restricting access
to these resources will help to limit the number of birds in the area.

Typical food sources are fruit, nuts, seeds and insects. netting can be
draped over producing plants to keep birds away.

Removing unneeded water sources will help limit bird numbers.

Repellents use both audio and visual techniques. Effective with some
bird species like the European starlings, but ineffective with other
species such as the rock dove. Statues made to look like predators like



OPOSSUMS
(CLASS MAMMALIA, SUPERORDER MARSUPIALIA)
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Introduction !
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 Marsupials are the pouched mammals. Based on the
fossil record, it is hypothesized that marsupials
originated in North America and spread to South
America and eventually to Australia, via Antarctica.
The opossums are sometimes called "living fossils"
because they have remained virtually unchanged for
50 million years.




’ General Characteristics '

e Taxonomy
— The Virginia opossum, Didelphis virginiana (Family: Didelphidae), is the only

marsupial that lives in North America.
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* Anatomy

— Opossums look almost rat-like, with a long narrow pointed snout and a white face,
along with prominent grey to black guard hairs.

— You can easily see the difference from rodents and opossums by their large
distinctive canine teeth and prehensile tail.

— Opossums are about the size of a domestic cat with a body 12-20in., tail 10-21in.
and weighing 4-10lbs.

— Their prehensile tails are long with sparse hairs and prehensile (i.e., capable of
grasping).

— Their hind feet also have a fifth prehensile toe, the tail is used for balance and
stability while climbing.

Males are usually larger than females and do not have a stomach pouch.
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e Reproduction

— Opossums usually mate between January and July.
They typically have 2 litters of 4-10 young per year.
The young are born almost embryonic. About the
size of a bumblebee, they crawl unaided to their
mother's marsupium, or pouch, where they attach
to a nipple. The young emerge from the pouch

) after approximately two months, then may stay

AV with their mother for awhile longer, often riding

on her back.

== rn



..)\\
A

‘
-

”‘:0’

e Behavior

— Opossums are omnivorous and prefer to eat insects, snails,
carrion, fruits (especially overripe), grains, mice, bird eggs, and
@\ s, small snakes Compost piles, garbage cans, and pet food provide
2 attractive meal opportunities for opossums. Opossums are =
solitary and nocturnal mammals. They usually move slowly and
may exhibit an involuntary shock-like state when frightened
("playing possum"). If threatened, opossums will hiss or growl
and bare their teeth, but are generally shy animals that prefer to
avoid confrontation. An opossum that seems overly friendly,
aggressive, or is active during the daytime is probably sick,
possibly rabid, and should be avoided.

— Opossums have many predators including dogs, cats, owls,
coyotes, and humans. The lifespan of an opossum in the wild
generally does not exceed 2 years, but in captivity they may live
up to 10 years.




e Distribution and habitat
— Opossums have an extensive range in North America.

— The opossum was introduced from the southeastern
United States into California near San Jose in the early
1900s, and thereafter rapidly expanded its range to
include the coast, from San Diego north to Oregon, and
eastward to the Sacramento Valley and San Joaquin Valley.

— Opossums typically inhabit regions below 1000 meters
elevation. Opossums thrive in many environments. The
natural habitat of opossums is woodland areas near
streams and rivers.

— Opossums also adapt well to agricultural areas and
backyards of suburban neighborhoods. They will use
hollow trees, woodpiles, rock piles, and abandoned
underground burrows as dens. In a peridomestic setting,
they will live under buildings and in attics.
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Public Health Significance

e Opossums are a potential threat to human
health through direct injury or as a reservoir
of infectious disease.




Public Health Significance

e Bite wounds

— Opossums are normally shy and will avoid contact with
humans, but if they are aggravated either by being
touched, picked up, or attacked by dogs or cats they may
bite.

— Bacterial infections can develop rapidly at the bite site.
Wounds should be immediately cleaned W|th soap and
water and medical attention sought. 4




Chagas' Disease

 (American trypanosomiasis) Chagas' disease is a febrile
illness caused by a protozoal parasite, Trypanosoma cruzi,
and transmitted by the bite of an infected kissing bug
(cone-nosed bug, family Reduviidae).

In South America, where Chagas' disease is endemic,
members of the genus Didelphis are important reservoirs of
TI. cruzi. T. cruzi has been identified in approximately 15% of
opossums in the southeastern United States.

The role of opossums in the maintenance and transmission
of T. cruzi to humans in North America is unclear.




Enteric infections j

e Enteric bacteria such as Salmonella spp. are commonly
found in the feces of many species of mammals and
birds, including opossumes.

e These bacteria and other enteric pathogens may be
shed in feces and transmitted to humans by the fecal-
oral route (e.g., via ingestion of pathogens in food or
fomites contaminated with feces).

e Enteric infections are characterized by fever, malaise,
and diarrhea. In the very young, the elderly, and

persons with compromised immune systems, these

infections may be severe or even fatal.



Murine Typhus (Flea-borne typhus,
Endemic typhus fever)

e Classic murine typhus occurs worldwide, most often as a
rat-flea-rat cycle where humans represent an abnormal or
"dead end" host. In suburban areas of the United States,
especially southern California and south central Texas, the
ecology of the disease has shifted to a peridomestic animal
cycle involving opossums, cats, and their fleas. Seropositive

opossums and cats have been found during human case-
patient investigations in Los Angeles and Orange Counties.
Infected opossums do not appear ill, to our knowledge.

 The cat flea (Ctenocephalides felis) is the suspected vector
of murine typhus in southern California and opossums
likely serve as reservoir hosts.

Humans are at risk of bites by infected fleas which infest
domestic animals and backyard wildlife.




Rabies

Opossums are susceptible to skunk and bat strains of
rabies, but represent less than 1% of animal rabies
cases in California.

A rabid opossum will generally exhibit unusual
behavior such as daytime activity, aggression,
weakness, and neurologic signs (circling, seizures, etc.).

Potential exposure to a rabid opossum requires
immediate medical attention.

Dogs or cats that are bitten or scratched by an
opossum should be placed in quarantine in accordance
with local and state regulations. If available, the biting
opossum should be tested for rabies at a public health
laboratory.




Visceral and Ocular Larval Migrans

e Carnivores (dogs, raccoons) are the primary carriers
of roundworms that cause larval migrans in humans.
Baylisascaris spp. and other roundworms have

occasionally been documented in opossums as well.




Management and Control

Never pet or pick up opossums.

If an injured or sick opossum is found, call animal control
for assistance. Do not handle the animal yourself.

Keep pets away from opossumes.

Eliminate or reduce opossum temptations such as food
sources and den materials

— Keep feed stores on farms and stables tightly covered.

— Keep pet food and water covered at night or bring indoors

— Tightly cover garbage cans, compost piles, and grain containers

— Remove piles of rock, wood, vegetation, and lumber as these
are all sources of shelter.

Block openings into houses and other building with strong wire
mesh material.
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INTRODUCTION/CHARACTERISTICS

Bats, like humans and other mammals, are warm-blooded and have fur
or hair. They give birth to live young, feeding them with milk from
mammary glands. Bats are the only mammals that are able to fly, and
their wings make any of the >900 species in the world instantly

recognizable.




Taxonomy
— Class Mammalia
— Order Chiroptera
— (3 families — 23 species in California)

Bats comprise the order of mammals
called Chiroptera, a name derived from
Greek meaning "hand wing."

Bats are subdivided into two major groups
or suborders, the Megachiroptera

(megabats) and the Microchiroptera
(microbats).

Megabats do not rely on echolocation,
they have large bodies and eyes, eat
primarily fruit, and are limited in their
distribution to the Old World tropics.

In contrast, microbats rely on
echolocation for foraging and
maneuvering, have small bodies and eyes,
eat primarily insects, and are widely
distributed throughout the world.

Forty-two species of bats are found in the
United States, all microbats. In California,
there are 23 species within 3 families. Bats
are the only mammals that fly,
consequently many of their unique
features relate to flight. (The wing is
formed from skin stretched between the
arm, wrist, and finger bones. Although the
skin on the wings is very thin and appears
delicate, it is fairly resistant to tears or
punctures.

Bats exhibit a great range of body sizes,
from the tiny hog-nosed or bumble bee
bat of Thailand (2 g) to the fruit-eating
flying foxes (1,600 g) which have a wing-
span of 2 m. However, most bats are
relatively small, weighing 10-100 g. The
western pipistrelle is the smallest bat in
California and one of the smallest
mammals at 2-6 g. The largest bat in
California, the western mastiff bat, weighs
45-73 g (1.5-2.5 oz) and has a wing-span
of 53-57 cm (21-23 in).




 Roosting Behavior

Bats are active and feed at night. During the day, bats roost in dark, sheltered places such
as caves, mine tunnels, rock crevices, hollow trees, under loose tree bark, in trees and
understory vegetation, in buildings, under bridges, and in other protected places. Some
species roost alone, while others form colonies that vary from a few to millions of
individuals. Roosts can be subdivided into day and night roosts, hibernation roosts,
summer roosts, nursery roosts, feeding roosts, and transient or resting roosts. The
roosting habits of bats are adaptations that reflect the interrelationships of social
structure, diet, flight behavior, predation risks, and reproduction of each species.

* Feeding Habits

Flight has allowed bats to occupy many feeding niches. Most species of bats eat insects,
often taking insects in flight, but occasionally from plants or from the ground. All bats in
California are insectivorous with the exception of the Mexican long-tongued bat which
feeds primarily on fruit, pollen, and nectar.

* Navigation (Echolocation and Feeding Behavior)

In order to find prey items and to maneuver within their environment, most bats
echolocate. Bats emit high-frequency sound impulses and discern information about
objects in their path from rebounding echoes. Many of the structural characteristics of
bats, including their varying shapes and sizes of ears and their occasionally bizarre facial
features, relate to echolocation. Many aspects of echolocation are specific to each
species and relate to foraging for food.




Reproduction, Litter Size, and Longevity

— Some bat species breed in the spring while others breed in the fall and delay fertilization
until spring. In either case, birth coincides with the emergence of insects in the spring.

— While many small mammals have several large litters each breeding season, most bats
produce only a single litter per year, with typically only one, or less frequently two, young
per litter.

Bats have much longer life spans than is typical for small mammals, sometimes exceeding
30 years. Prolonged life spans may be a function of reduced metabolic rates on the bases
of daily torpor, seasonal hibernation, or both.
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* Hibernation and Migration \\y/ﬁ' *
— Because most bats in California eat only insects, they are active primarily
during the warmer months when insect populations are more abundant and
active. In the winter, bats either migrate south to a warmer climate or
hibernate in a protected location. The migration patterns and the seasonal
distribution of many bats are unknown. In California, some migration patterns
may be limited to changes of elevation.

i = TR i



e Distribution

— Bats are the most widely distributed group of terrestrial mammals. Representatives inhabit
every continent except Antarctica. While as many as 90% of species reside in tropical
regions, bats are also abundant in temperate regions during the summer. Bats also utilize a
wide variety of ecosystems. In the US they are abundant in both forests and deserts, and
range from sea level to 15,000 feet elevation.

Twelve of the 23 species in California are found throughout California, with the exception of
the south- eastern deserts and the San Joaquin Valley. Seven species inhabit principally
southern California, especially the southeastern desert regions. The remaining four species
have limited or separate distributions which do not fit the other two basic patterns.

-cological and Economic Value

— Bats play an important beneficial role as the major consumers of night-flying insects, as
pollinators of plants, and in the dispersal of seeds of fruits. Bats consume staggering
guantities of insects every night. Mosquitoes comprise a high percentage of some bats'
diets; individuals may consume as many as 1,000 mosquitoes per hour. Bats serve as
pollinators and seed dispersal agents for hundreds, and probably thousands, of species of
plants.

— Afew of the better known economically valuable crop plants which rely on bats for survival
are bananas, avocados, dates, figs, mangoes, cashews, and agave (tequila). Bats often
account for as much as 95% of tropical forest regrowth by dispersal of seeds from
consumed fruit.




Public Health Significance
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