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Aflatoxicosisin Louisiana Geese

A dgnificant mortdity event involving geese was
obsarved by pesonnd from the Louisana
Depatment of Wildlife and Fisheries and the
U.S. Fsh and Wildlife Service darting in mid-
November 1998 and continuing through early
March 1999. Sick and dead geese were observed
in corn fields and adjacent flooded rice fidds in
severd  northeest Louisana parishes, and
estimated losses exceeded 10,000 birds. Most of
the geese affected were snow (and blue) geese,
with lesser numbers of Ross and white-fronted
geese involved. The geese were observed feeding
in corn fieds that had not been tarvested due to
high levds of dlaoxin; mog of the affected
fields had been disked or mowed. Live geese and
goose carcasses were collected by biologists and
sent to the Nationd Wildlife Hedth Center
(NWHC) in Madison, WI, and SCWDS for
examindion. At necropsy, degenerative and
reective liver lesons were observed in most
geese, and some geese had degenerative lesons in
other organs including the spleen, pancress, and
kidneys. These lesons were characterigic of
aflatoxicoss, and aflatoxin or its metabolites were
detected in stomach contents from 2 snow geese
a the NWHC. Andyss of corn from fidds
where the geese had been feeding and where
geese were found dead yidded leves of aflatoxin
as high as 8,200 ppb, which greatly exceeds
USDA standards.

Aflatoxins are produced by severd fungd
organigms in the genus Aspergillus. The toxins
are produced when the fungi grow on cered
grans, including corn, under warm, humid condi-
tions. The toxins are more commonly produced

in grans during dorage but can be produced
when the fungi grow on grans in the fidd.
Aflatoxins principdly affect the liver and can lead
to degenerdtive lesons and reactive changes
serious enough to cause death. These toxins aso
can dfect a variety of other organ systems,
including the immune system, and there are both
acute and chronic forms of toxicods with these
compounds. Most species of mammals and birds
are susceptible to aflaoxicods, with greeat
variability among species and especidly between
age classes of animds.  Birds and monogadtric
mammas ae more susceptible than ruminants,
and younger animads ae genedly more
susceptible than adults. There is no medica
trestment for aflatoxicoss, and prevention is the
key to minimizing wildlife losses.

Losses in wildlife species due to aflatoxicoss
have been described; however, large mortdity
events like the one observed with the geese in
Louisana ae rae. Extrapolation  from
experimentd trids in  domedic animds and
infrequent reports of wildlife mortdity events in
the fidld have been the bass of a SCWDS
postion that grains known to be contaminated
with aflaoxin in excess of leveds dlowable in
anima feeds (up to 300 ppb) should not be used
in wildlife feeding programs. However, a more
problematic issue is what to do with condemned
gtanding crops because o little data exist. Two
published cases of waterfowl mortdity in Texas
reveded that the &flaoxin leves in waterfowl
crop (stomach) contents ranged from 10 to 500
ppb, while the peanuts that were tested from one
fidd contained only 110 ppb. In Horida,
bobwhite quall from corn fidds with mean
aflatoxin levels of over 1,000 ppb had aflatoxin



levels in crop contents that averaged only 63 ppb.
Neverthdess, some of the qual had liver lesons
consigtent with aflatoxicosis.

The devastating losses in Louisana, dthough
unfortunate, provide wildlife managers with an
important new reference point documenting the
risks of aflatoxicods in waterfowl. It is goparent
tha vey high levds of &flaoxin  (severd
thousand ppb) in standing crops can present a
ggnificant hazard to waterfowl. The Louisiana
Department of Agriculture and Forestry estimated
that 360,000 acres of corn failed in 1998 due to
drought, and much of this gran probably
contained high aflatoxin leves. Furthermore, the
aflatoxin level present in the corn when farmers
made the decison not to harvest was probably
lower than that which developed as the corn
continued to mold in the fidd.

The aflatoxin crisgs is over for now, but higory
tels us it will recur, if not in Louisang then
somewhere dse in the South. Mortdity events
like this rase many quedtions about wha
preventive actions can be taken when vast acres
of crops ae involved. Can programs be
developed to help farmers harvest crops that have
no commercid feed vaue? Can contaminated
corn be sdvaged for uses other than animd
feeds? Is it possble to completely cover grans
by plowing or will plowing enhance avalability
to wildife species? And findly, will hazing or
other deterrent measures work?  These are
questions that need to be examined, and wildlife
management agencies should develop
patnerships with the agricultura community to
address these issues. (Prepared by Todd Cornish
and Victor Nettles)

Prevention of Meningeal Worm Infection

White-tailled deer are the norma host for the
meninged worm (Parelaphostrongylus tenuis).
Adult worms resde in the meninges of the brain
of white-talled deer and produce eggs that are
caried to the lungs via blood circulation. In the
lungs the eggs hatch and produce larvae that enter
arways and migrate to the larynx where they are
swalowed and passed in the feces of deer. The
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larvee then penetrate and grow within required
intermediate hodts, i.e, terrestrid dugs and snals.
The life cycde is completied when deer
accidentdly ingest infected mollusks while
browsing.

Infection typicadly causes no dinicd dissese in
white-tailled deer, but when infected snails and
dugs are ingested by other cervids or ungulates,
severe neurologic disease can develop due to
aberrant parasite migration in the spind cord and
brain. Clinicd dgns of meninged worm
infection  (padgphodrongyloss) in these
aonormad hods ae vaiadble and include
weskness, lameness, cdrcling, blindness, heed tilt,
pardyss, abnorma behavior, and sometimes
death. Species known to be susceptible include
other native and exotic cervids (black-tailed deer,
mule deer, ek, caribou, moose, falow deer, axis
deer), domedtic livestock (goats and sheep
especidly), llamas, and excotic antdlope Species
(blackbuck, sable antdlope, and others). All
exotic ungulates should be regarded as potentialy
susceptible.

There currently is no sngle effective method of
preventing meninged  worm  infection  in
ungulates that share range with infected white-
taled deer. Eliminding white-tailed deer via
lethd methods is not a practicd or effective
method of control in mogt dtudtions.  Limiting
deer access to pastures can reduce the potentia
for environmental feca contamination, but it is
important to remember that the mollusk inter-
mediate hodts actudly harbor the infective larva
stages for up to a year. Deer-proof fencing is one
option for gmdl-scde operations, and it is
sometimes  possble to make pastures less
appeding by limiting trees and cover favorable to
deer. Furthermore, feeding livestock and captive
exotic pecies in an encdlosed building will limit
attraction of deer to available feed.

Reducing exposure to infected dugs and snals is
important  in preventing meninged  worm
infection.  Susceptible animas should not be
dlowed access to pastures tha contain thick
vegetation or moist shaded areas favorable to the
sl and dug intermediate hosts.  Feeding



animas in devated bunks rather than directly on
the ground is adso advissble A vaiey of
techniques has been suggested to control dugs
and snals in padures, including:  dedtruction of
dug and snal habitat; erection of physcd
barriers around the perimeter of the pasture
trgoping  mollusks  with home-made  or
commercid traps, application of commercid
molluscides, and even manudly collecting dugs
and snalls. More information on methodology is
avalable a the following website:
[www.ipm.ucdavis.ed/PMG/PESTNOTEY
pn028.html].

A find potentid method for prevention of
meningeal worm infection in susceptible animals
is prophylactic treatment with anthemintics or
deworming drugs. At the present time, no studies
have been peformed that demondtrate complete
prevention of infection with these agents. Despite
this fact, some veterinarians currently prescribe
daly ora adminigration of pyrantd tartrae or
subcutaneous injections of ivermectin every 3
weeks during the soring, summer, and fal as a
preventive. More research needs to be performed
to identify effective deworming programs, and
producers or owners interested in these methods
are encouraged to contact therr veterinarian for
specific advice and recommendations. (Prepared
by Todd Cornish and Cariann Turberville)

Meningeal Wormsin Cattle

It was once commonly believed tha cattle were
refractory to infection with the deer meninged
worm  (Parelaphostrongylus  tenuis) and
subsequent  development of clinicd  disease
(pardgphostrongylosis).  However, in the lagt 2
years there have been 2 reports of clinica disease
in bovine caves due to the meninged worm. A
7-month-old Angus hefer in Virginia and a 3-
month-old mixed-breed bull cdf in Michigan
developed centrd nervous sysem lesons with
asociated neurologic sgns, and P. tenuis was
recovered from each anima at necropsy. Given
the raity of such reports dlinica infection
appears to be very uncommon in cattle, and cattle
owners should not be adarmed.
Pardlgphostrongyloss  should  be  considered
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among the posshle diagnoses in young cattle
with neurologic signs, however, based upon the
very low number of documented cases of clinicd
disease, cattle dill are condgdered highly resstant
to infection with this paradite. (Prepared by Todd
Cornigh)

Composted Chicken Litter Safer for Wildlife

The Southeast is this Nation's largest poultry
producer. Along with this digtinction comes the
dilemma of what to do with tons of poultry litter,
which is composed of manure, bedding materid,
and wasted feed. It is high in nitrogen and is used
extendvely as a low-cogt fertilizer or ruminant
feed additive. For wildife managers, the
advantages of recycling poultry manure come
with concerns that spreading poultry litter on
fiedlds may expose wildlife to infectious diseases
and parastess. SCWDS frequently receives
guestions about the risks posed by poultry litter
and ways to reduce the risks.

Poultry scientids have shown tha many
organisms pathogenic for domestic chickens and
turkeys can be present in  poultry litter.
Fortunately, some of these pathogens are highly
sengtive to sunlight and/or drying and will perish
quickly in open fidds. Others can persst for
longer periods, some up to 4 years. Specific
information on the disease risks of poultry litter to
wildlife is scarce. A SCWDS study (see SCWDS
BRIEFS Vol. 8, No. 1) evauated the risk of
higomoniass (blackhead disease) transmisson
from domedtic chickens to wild turkeys. For
hisomoniads, it was determined that manure
from young broiler chickens was safe but manure
from older chickens such as layers or breeder
birds could be infected.  Therefore, wildlife
managers have an edimate of risk for one
important avian disease, but the potentid risks
asociated with  other pathogens are poorly
understood.

Composting poultry litter has gined popularity in
recent years because the process reduces volume
and provides a more nutrient-rich fertilizer.
Furthermore, it is likdy that composting will
diminate many pathogenic organisms.  Studies



on human pathogens in sawage dudge have
shown that most bacteria, viruses, protozoan
cyds, and heminth eggs ae diminaed when
compogting temperatures are maintained at 140°F
to 158°F for 3 days. There has not been a smilar
comprehensve report for poultry pathogens,
dthough individud dudies contan gmilar
findings. For example, Pasteurella multocida,
the bacterium that causes fowl cholera, can persst
in soil for up to 3 months but is destroyed by
compoging in just 22 hours. Likewise, the
viruses that cause infectious bursal diseese
(Gumboro) and Newcastle disease are killed by
compogting. Even hardy protozoan organisms
such as coccidid oocysts ae inactivated by
composting. Further research will be required to
more clearly define the vdue of composting to
destroy other avian pathogens, but available data
indicate tha composting will reduce risk
subgtantidly.  Therefore, we favor the use of
composted poultry litter over uncomposted litter
in aess frequented by wildlife Practica
guiddines for compogsing poultry litter are
avalable in the 1992 publication entitted On
Farm Composting Handbook (NRAES-54) which
is avalable for $20 from Northeast Regiond
Agriculturd  Engineering Service, Cooperative
Extenson Service, Depatment of Agricultura
and Biologicd Enginearing, Cornel Universty,
Ithaca, NY 14853-5701 (Telephone 607-255-
7654). Key portions of this publication can be
viewed via the internet a [www.cds.cornel.
edu/dept/compost/OnFarmHandbook/], and other
information on composing is provided a
[www.cals.cornell.edu/dept/Composting
Homepage.html]. (Prepared by Randy Davidson)

Hazar ds of Deer Relocation

The following article appeared in the April issue
of The Missouri Conservationist (Vol. 60, No.
4), the monthly publication of the Missouri
Depatment of Conservation (MDC). The
aticle dexribes some of the pitfdls
encountered when the St. Louis suburb of Town
and Country started a capture and relocation
program in an effort to reduce the loca deer
population.
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"Mixed Success

"Missouri's fird experiment with trgpping and
relocation to control suburban deer numbers has
not gone as smoothly as hoped, but the trid is
yidding information that will hdp other
communities decide how to ded with smilar
problems. Town and Country officids sought
and received permisson to have deer trapped
and removed by a private contrector at city
expense. The Missouri  Depatment  of
Conservdion is  monitoring the  program.
Between late December 1998 and mid-February
1999, 51 femde deer and 29 male deer were
captured with nets and teken from Town and
Country to a conservation area south of St
Louis. The city is atempting to remove 122
does each year for the next two or three years to
help reduce its deer population — currently
estimated a approximately 600 — by haf. After
that, gsmdler removas will be needed
periodicdly to mantan the hed a a levd
where the risk of deer-vehicle accidents,
browsing on landscape plantings and other deer-
related concerns are acceptable to city resdents.
The Consarvation Department has tracked the
movements of relocated deer with radio
trangmitter collars. By late February 19% of the
relocated deer had died of capture myopathy.
Town and Country undertook the trapping and
rlocation program because a mgority of
citizens surveyed did not want deer killed to
solve the overpopulation problem. The cost of
deer trgpping and remova so far has been more
than $350 per deer. The private contractor who
conducted the first round of deer trapping has
withdrawn from the project. Town and Country
has been unable to find another contractor
willing to do the work."

Personned from MDC performed necropsies on
dead relocated deer and forwarded tissues to
SCWDS for  examindion. SCWDS
diagnodticians  detected  capture  myopathy
lesons in 16 of 17 deer examined. Severd of
the deer submitted for necropsy had case
higories indicative of bobcat predation, and it
was likey that capture myopathy in these deer
caused them to be more susceptible to predation.



Capture myopathy is a complex degenerative
dissase of skdetd muscle associated with the
increesed muscular exertion and over dimu-
lation of the nervous sysem as a result of the
capture, redtraint, and trangportation of animas
(see SCWDS BRIEFS Vol. 9, No. 4). |Illness
and death may result due to disruption of normd
circulation, muscle tissue damage, and
eectrolyte imbaance.  Affected animas may
show muscle tremors or muscle rigidity,
weskness, hyperthermia, respiratory  difficulty,
collapse, and acute death. Animals that do not
die acutdly may succumb later due to inadequate
oxygen supply to the kidneys and from toxic
muscle breakdown products.

The following suggestions may hep reduce the
occurrence of capture myopathy:

- Capture crews should be comprised of
well-trained personnd.

- Enough people should be on hand to
work the animas quickly and effectively,
however extraneous personnel should be
avoided.

- Noise and movement should be kept to a
minimum.

- Blindfolding the animd may help reduce
gress.

- Use of traps rather than chases will gresatly
reduce the anima’ s level of exertion.

When chases are necessary, distance and
gpeed must be minimized, and amaximum
chase time should be predetermined.

- Capture should be avoided on extremdy
warm days. Wetting the skin of animals
captured on warm days may help prevent
overhesting.

- Chemicd immobilization can reduce stress
to the animd; however, some drugs
compound the problems of muscle necrosis
and decreased blood pressure. The drug,
dosage, and delivery system must be
chosen carefullly.
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- The dress of trangport may be minimized
by proper sdlection of crates and crate
mates. Food and water should be provided
to reduce the additiona stress of hunger
and dehydration.

- When captured animas areto be hdd in
captivity, handling should be minimal
during the firgt 2-3 weeks to alow
recovery from the initial stress of capture.

(Prepared by Joe Gaydos and John Fischer)

Rodenticide Hazards to Wildlife

In the summer of 1998, SCWDS diagnosed
rodenticide poisoning in gray squirrds from
Richmond, VA. Two dead gray squirrels were
collected by a biologig with the Virginia
Depatment of Game and Inland Fisheries in
response to reports of severa dead squirrels and
birds in a resdentid area.  The carcasses of the
collected squirrds were frozen and submitted to
SCWDS for necropsy. Signifi-cant findings a
necropsy included unclotted blood in ther
intestinal tracts and chest cavities, as wel as
scattered  hemorrhages in - subcutaneous  tissues
and vaious muscles. The pattern  of
hemorrhages observed was typicd of lesons
caused by anticoagulant rodenticide poisoning.
Toxicologic testing reveded resdues of 2
rodenticides, bromadiolone and diphacinone, in
the livers of the squirrds. These rodenticides
interfere with the action of Vitamin K in the
production of norma blood clotting factors and
predispose animas to fata hemorrhages that can
be triggered by trauma or even normd daly
activities  Some of the newer anticoagulant
rodenticides,  including  bromadiolone  and
diphacinone, can be fad with only a sngle
exposure.

Anticoagulant compounds such as bromadiolone
and diphacinone ae used in ra and mouse
control products and are available under severa
trade names. There are numerous other
anticoagulant  rodenticides that ae d
commercially available (see SCWDS BRIEFS
Vol. 11, No. 4). All of these compounds are
non-specific and are consdered toxic to other
mammals and birds. These compounds must be



consumed to be effective and ae typicaly
incorporated into grain-based pellets or wax
baits.  Unfortunately, incorrect application of
such bats makes them avalable to non-target
gpecies incduding wildlife and domedtic animds.
There have been numerous documented cases of
such  poisonings  involving  wildlife  species
ranging from raccoons and opossums to deer
and even a mountain lion, and anticoagulant
rodenticide toxicods is an dl-too-common
event in domestic animds. Furthermore,
secondary  toxicods associated  with  egting
poisoned rodent carcasses dso can lead to
fadities in wildlife species, especidly raptors
such as hawks and owls, and domegtic animals
induding dogs and cats. To minimize the risk
of secondary poisonings, areas that have been
treeted with anticoagulant rodenticide baits
should be searched for dead rodents, and al
carcases found should be disposed of in a
secure  manner. An excdlent review of
anticoagulant  rodenticide poisonings in New
Yok wildife was published recently in the
Journal of Wildlife Diseases by Dr. Ward B.
Stone and associates (Vol. 35., pp 187-193).
(Prepared by Victor Nettles)

NWTF Information on Wild Turkey Diseases

As many of you probably ae aware, the
Nationd Wild Turkey Federation (NWTF) has
developed and produced a high-qudity manud
cdled NWTF Wildlife Bulletin that contains
useful information on various aspects of wild
turkey biology and management. The NWTF
Wildlife Bulletin format is a ringbound notebook
that contains a series of brief, sngle subject,
ful-color articles. Two of these bulletins, Nos.
25 and 26, were authored by SCWDS daff
members and describe avian pox and blackhead
dissase.  Avian pox and blackhead disease
generdly are believed to be the 2 most common
disease-rdlaied mortaity factors for wild turkeys
in the Southeast. These 2 bulletins are designed
for use by the generd public and would be an
excdllent resource for anyone who has to answer
questions regarding disease problems of wild
turkeys. A more comprenendve review of wild
turkey hedth issues is contained in a recent
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book entitted The Wild Turkey: Biology and
Management edited by Dr. Jm Dickson. Both
the Bulletin and the book are available from the
NWTF, which can be contacted by cdling 1-
800-THE-NWTF. (Prepared by Randy
Davidson)

SCWDSHosts WDA Conference

The Annud Conference of the Wildlife Disease
Asociation (WDA) is the World's best single-
source medting for wildlife populaion hedth
information.  This year, the WDA Conference
will be hdd Augus 8-12, 1999, a The
Universty of Georgids Center for Continuing
Education in Athens, GA, USA. The mesting
will be sponsored by SCWDS and the College
of Veeinay Medicine. Generd sessons will
begin on Monday, August 9, 1999. The
progran  will indude a Symposum on
International  Issues in Rabies Re-Emergence,
hosed in conjunction with the Centers for
Disease Control and Prevention, Atlanta, GA.

Pre-regigration is $175 for WDA members and
$225 for nonr-members.  Late registrants will be
charged an additiond fee of $50 and may have
difficulties getting transportation and
accommodations. The regidration fee includes
the Sunday evening reception, al conference
sessions, lunches during the sessions, and coffee
breaks and snacks. Picnic and banquet tickets
are optiona, but it is recommended that tickets
for these events be purchased at pre-regiration
or a least 10 days before the mesting.

Airline sarvice directly into Athens is provided
on US Air Express from Charlotte, NC.
However, Athens is only about 1.5 hours east-
northeest of Atlanta, GA, and most persons
travding by ar will likdy fly into Atlanta
Direct ground transportation from Atlanta to
Athens is available by rented car or by AAA
Airport Express shuttle van. This shuttle leaves
Atlanta 7 times a day and will ddiver you
directly to the Center for Continuing Education.
For shuttle reservations, telephone 1-800-354-
7874. For those who are driving, directions to



Athens and to the Georgia Center can be found
at [http://www.vet.uga.edu/par/wda2).

For other quedtions, please contact Charlotte
Quis or Susan Little, Locd Arrangements
Co-Chairs, College of Veterinary Medicine, The
Universty of Georgia, Athens, GA 30602,
USA; emal: [WDAmal@cdcvet. ugaedu];
Telephone:  (706) 542-5349; FAX: (706)
542-5977. Additiond information on the
Conference incdluding a regidraion form,
meeting outline, aea accommodations, and
other items of interest can be obtained via the
WDA webpage a [http://mww.vpp.vet.uga
eduwda] and the linked meeting webste that
includes dl the meeting information.  (Prepared
by Victor Nettles)
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Last Call for Wildlife Maps

In past years, SCWDS produced a number of
maps depicting the didribution and dendty of
various species of big game in the United States
or the Southeast. Although dated, the maps dill
provide vauable information. For some
goecies, these maps 4ill represent the most
current information of its type, and the historica
information may be ussful to some researchers.
We have a supply of some of these maps on
hand which we offer to our readers free upon
request. See the list below. We will ship these
out until June 30, 1999. Contact us by
telephone  (706-542-1741), FAX (706-542-
5865), or e-mail [gdoster@calc.vet.uga.edu].
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Information presented in this Newdetter is not intended for citation in
scientific literature. Please contact the Southeastern Cooperative
Wildlife Disease Study if citable information is needed.
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Recent back issues of SCWDS BRIEFS can be accessed on the Internet at SCWDS.org.



