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A Wake-up Call for Rehabilitators

he terrifying explosion of West Nile

Virus (WNV) across North America
has everyone involved in public healch,
veterinary medicine, and wildlife con-
servation scrambling to assess the impact
this newly discovered disease might have
on both human and animal populations.
In three year's tite, from a single case
identified in New York, this scourge has
spread across the continent, affecting
thousands if not hundreds of thousands
of birds and other animals. WNV seems
certain to be working its way steadily
toward Central and South America,
where even greater environmental disas-
ter could oceur. Conservation biologists
are using words like “disaster” and
“catastrophe” to describe what may lay
in stere for wildlife in the Western
Hemisphete.

Wildlife rehabilitators in the Mid-
west United States are being over-
whelmed with sick raptors. Diagnostic
faboratories are months behind in test-
ing. Zoos and nature centers are losing
significant numbers of their collections,
and are desperate to stem these losses.
Many centers, including my own, the
Wildlife Center of Virginia, are using the
equine vaccine in an attempt to impart
some measure of protection to our
education animals.

For wildlife rehabilicators, WINV is a
graphic reminder of the need to stay
abreast of new knowledge about wildlife
discase. While there is a shortage of good
information available on WNV, there
seems to be no shortage of bad, mislead-
ing or outright erroneous information
out there. Further, while WNV scems
likely to be one of the most serious
threats to face avian species since DDT,
it is not the only threat, and it is not the
most common problem being seen, even
in the face of the current outbreak. Fur-
ther, the neurological signs of WNV in-
fection are very similar to those of many
other serious problems that could be af-
fecting a bird presented to us for care,

From a casual examination, it could
be virtually impossible to distinguish
between WNV, pesticide poisoning or
head trauma. In fact, of the hundreds of
raptors necropsied by the National Wild-

life Heaith Center, 80 percent did not
test positive for WNV. Wildlife veteri-
narians and rehabilitators need to resist
the temptation to grasp at what may
seemn like obvious answers and dig for the
full story. While there ts no known treat-
ment for WNV, pesticide poisoning and
trauma can be successfully treated. Fail-
ing to recognize that neurological signs
may not be WNV could prove as facal
to the patient as the virus itself would
have been.

This said, many centers will be seeing
alot more WNV cases in the future. The
disease is presently moving faster than
the epidemiclogical research., Wildlife
rehabilicators will be critical data sources
as scientists and wildlife managers wy to
reconstruct the spread of this disease
through retrospective studies. For this
reason it absolutely essential that all
rehabilitators keep complete and thor-
ough records on all of their cases. It is
essential that no diagnosis be assumed
unless it has been confirmed, one way
or another. Over the next year, studies will
be started to try and assess the impact of
WINV on raptors and other species. Qur
community can play an important part
in those studies, if our efforts and ouer dasa
are wp to standard.

WNV, Chronic Wasting Disease, and
other previousty unknown diseases are
likely to change the face of wildlife re-
habilitation. We will have to deal with
new probiems and new restrictions on
the movement, treatment, and release
of animals. While most centers deal pri-
marily with orphans and trauma cases to-
day, infectious disease may become more
the norm in the not teo distant furure.
More than ever before, our community
needs to embrace continuing education,
remain current on rehabilitation tech-
niques, and patticipate in professional
development activities, like conferences
and training programs. The day is cotn-
ing when wildlife rehabilitators will be
the front lines in the monitoring, detec-
tion. and reporting of wildlife disease.
We need to be ready.

—Edward E. Clark Jr.
President, IWRC Board of Divectors



LETTERS.

On Injured Birds and the MBTA, Tryptone for Hummers

| have several times found myself in situa-
tions where it was clear to me that a mi-
gratory bird was sick, injured, or orphaned
and needed to be rescued and taken to a
permitted facility. Unfortunately, also on
several occasions | have been stopped from
doing this with the resuit being the death
of the bird in need of assistance. In these
cases, the MBTA is thrown out as the "ulti-
mate” law; since it states that the birds can-
not be captured, possessed, or transported
by a nonpermitted person, the wording is
taken quite literally and the bird ends up
dead.

Is there anything in writing anywhere re-
garding this situation that allows for a
nonpermitted citizen to render assistance
to migratory birds without threat of jail,
citations, or fines?

The Migratory Bird Treaty Act
(MBTA) of 1918 is a “strict liabilicy”
criminal statute. This means that it is not
necessary to prove the intent of an
accused nor whether they knew their ac-
ticns were a viclation of law. [t is only
necessary to prove that the accused knew
ot should have known they committed
the action that is the basis for the viola-
tion. For instance: a person who care-
lessly shoots a gun straight up without
looking, just happens to kill a hawk fly-
ing overhead, and never sees the bixd

NEO-REHABILISM..,

zoonotes
critter medical records

even as it tumbles to the ground would
have violated the MBTA. The same rule
applies to a concerned nonpermitted citi-
zers who finds an injured migratory bird,
picks it up, and transports it to a pesmit-
ted rehabilitator. They have alse violated
the MBTA. We would prosecute the first
scenario but not the second.

Neither the U.S. Fish and Wildlife
Service (USFWS, the investigators) nor
the Departiment of Justice (the prosecu-
tors) has an explicit nonprosecution
pelicy for “Good Samaritan” acts by
would-be rescuers. Rather, the decision
to prosecute, or nat, relies on the good
iudgment and common sense of the
enforcers. The fear of prosecution for res-
cuing a migratory bird is unfounded.
There is no “parade of horribles” for
people who bring bitds to your facility.
One of the justifications for establishing
special purpose rehabilitation permits is
for “reasons of human concern for indi-
vidual birds” {50 CER 21.27). The FWS
does not issue you a rehab permit and
then anticipate citing everyone who res-
cues a hird. If you still need some
assurance before acting, simply notify the
rehab facility, a local game warden, or
some other authority of your intention.
Removing a migratory bird from harm’s
way and taking it to a permitted facility
is a legitimate altruistic behavior even
though, technically, this is not specifi-
cally authorized by the MBTA.

—Rob Lee

Rob Lee has been a special agent for the
USFWS for fourteen years. Prior to that he
served as a refuge manager for USFWS for
eight years. For the past year and a half, he
has authoved a column, “By the Book,” that
has responded to legal questions from read-
ers of this jowmal. The editors thank him
for sharving his knowledge and isight into
the legal issues facing wildlife rehabilitators.

| understand from Penny Elliston and
Janine's Perlman’s article on humminghird
nutrition {(Meeting the protein require-
ments of adult hummingbirds in captivity.
1. Wildlife Rehab. 25[2]: 14-19) that
unflighted hummers need more protein
than I've been giving them, so | wanted
to buy some tryptone. | called the company
you listed, and a couple of others, too, and
they all insisted that | have some kind of
organizational or corporate credentials, or
they wouldn’t self it to me. | don’t under-
stand this, and I'm wondering how | can
buy this product as an independent
rehahber.

Many suppliers witl not sell typtone to
unaffiliated or credentialed individuals,

You might consider forming a buying
co-op in which at least one member does
have organizational credentials and can
do the buying. Another alternative is to
buy small amounts {(which are all that
are required for hummingbirds) from
peoplefcenters who have boughe it and
have some to spare.

You may want to have some extra in
your avian pantry, though; since it is
pure, predigested protein of high qual-
ity, it can be an important addition to
an elemental tube-feeding formula for
cases of severe illness/femaciation.

—Penny Elliston and Janine Perlman

The Editors encowrage readers to respond
to the articles, columns, and other items
featured in the Journal of Wildlife
Rehabilitation. Please divect general
questions and comments to the Editor at
runmuki@earthlink. net (USPS address on
the journal’s inside back cover}. To respond to
a specific article or colume, please contact the
awthor divectly, (NorE: Letters may be edited
for clarity and length.)
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Improving Detection of Pesticide Poisoning in Birds, Part 11

by Pierre Mineau and Kelley R. Tucker

Common Causes of Poisoning and Routes of Exposure

It is useful to review briefly the major causes of bird poisening incidents. A good
understanding by the rehabilitator of the types of pesticide exposure situations that
frequently result in poisoning incidents may help him or her suggest a diagnosis for
an individual that has been admirted.

The first category to consider is that of abuse or deliberate misuse of a pesticide
(usually an insecticide but also rodenticides) to kill vertebrate wildlife considered to
be pest species. Nontarget individuals, such as avian scavengers, are often killed
incidentally. In the United States it is estimated that between 1985 and 1994 about
half of ail recorded incidents of raptor poisonings with organophosphorus {OP) and
carbamate (CB) products were cases of abuse {Mineau et al. 1999). In Canada the
proportion of cases resulting from abuse appears to be lower, but this tally is heavily
biased toward one specific region whese there is a problematic overlap between high
wintering populations of bald eagles (Haliaeetus leucocephalus) and intensive agricul-
tare. The presence of unusual food material {such as bread, meat of domestic ani-
mals, erc.) in intoxicated individuals is often the first indication that iliegal baiting
has taken piace.

Granular insecticides come up time and time again as a source of wildlife pesti-
cide mortality. Many cases have been reported in several countries. The high risk
assoctated with pesticide granules is a result of (1) the high toxicity of several
registered products, and (2) current agricultural machinery that cannot ensure that
pesticide granules are completely buried below the soil surface or—worse—that
deliberately place ¢hem on the surface. Poisoning cases can occur through direct
exposure because several bird and small mammal species are attracted to granular
formulations, especially those that make use of sand {silica) or dried granulated corn
cob. The first are likely raken as grit, the latrer as food because they resemble seed
fragments. Exposure can also occur via invertebrates, especially earthworms or cut-
worms to which granules may adhere, or secondarily through predators and scaven-
gers that eat their prey whole or ingest their gastrointestinal tract contents. In Canada
and the ULS. there have been cases of poisoning of waterfowl foraging in puddles in
fields more than six months after pesticide application. Qut-of-season poisoning
cases are therefore possible with these formulations.

Historically, seed dressings were one of the main sources of wildlife exposure
to organochlorine or mercury compounds. Poisoning incidents with seed dressings
are still relatively frequent, especially in Europe where there is a heavy use of
cholinesterase-inhibiting pesticides for this purpose. Lindane (which is an organo-
chlorine insecticide) is the main seed deessing chemical in North America, a situation
that is about to change. It will be replaced with a number of products, some of which
may be much more acutely toxic.

A group of birds at particularly high risk is grazers such as geese, some ducks,
and coots. Grazing birds do not break down cellulose and therefore need to consume
large quantities of foliage, which puts them at risk when feeding in sprayed forage
crops, pastures, or turf, The use of diazinon on turf is a perfect example. More than
100 cases, some involving hundreds of birds, were recorded on turf before the pesti-
cide was withdrawn from golf courses in the U.S. (Stone and Gradoni 1985, Stone
1987).

Wildlife species that specialize on agricultural pests such as grasshoppers, leather-
jackets, grubs and others are at high risk of poisoning. Kills of these species are all
the more tragic because such wildlife species are beneficial to agriculture, and they
offer a valuable, if often unrecognized, service (Kirk et al. 1996). When highly toxic
insecticides are used, especially against irruptive pest species {such as grasshoppers,
cutworms, or leatherjackets [crane fly larvae]) opportunistic gorging can get a num-
ber of species, including some raptors, gulls, grouse, or songbirds, in trouble. In a
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ABSTRACT: Pesticide effects on birds are
multiple yet remain poorly understood.
We know that birds are important senti-
nels of ecological health in every environ-
ment. Our knowledge of pesticide effects
on birds and other wildlife is greatly im-
proved when avian pesticide incidents are
properly identified, reported, investi-
gated, diagnosed, and recorded in acces-
sible standardized formats. Properly
informed and with resource support, the
wildlife rehabilitation community can
become a valuable source of information.

KEY WORDS: avian, pesticides, poison-
ing, organophosphorous, carbamate, anti-
coagulant, cholinesterase, neuro-toxicity,
synapse, 2-PAM, atropine, clinical signs,
measurement, monitoring, reporting
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recent case in Argentina, approximately 20,000 Swainson’s
hawks (Buteo swainsoni) were poisoned within the span of a
few weeks after feeding on grasshoppers sprayed with
moncerotophes (Hooper et ab. 1999, 2002).

Poisoning need not be through ingestion of contaminated
foadstuffs. The use of OPs in dormant eils applied to Catifor-
nia orchards has given rise to a large numbet of raptor intoxi-
cations (Hooper et al. 1989, Fry et al. 1998, Mineau et al. 1999,
Hosea 2000). It is probable that other species such as gold-
finches (Carduelis tristis), juncos (Junco hyemalis), killdeer
(Charadrius vociferous), white crowned sparrows {Zonotrichia
leucophrys), and vellow-rumped warblers (Dendroica coronata),
present in high numbers (Michael Fry, U.C. Davis, pers. comm. ),
were also affected. In the case of raptors, however, exposure is
thought to have come primarily from dermal contact with
branches and other sprayed surfaces.

Einally, some poisoning cases result from the use of organo-
phosphorous pesticides for the treatment of ecto- and endopara-
sites in livestock. The most interesting case is undoubtedly that
of famphur as documented by Henny and colleagues (1984,
1985). Famphur was found to persist on the hair of cattle and
cause poisoning of magpies (Pica pica) up to 100 days after
treatment. Famphur remains one of the leading causes of eagle
poisonings in the American Southwest. Author K. R. T, has
detailed elsewhere pesticides that provide the greatest hazards
to birds and remain registered for use in North America (Tucker
2000).

Identifying Pesticide Incidents

Our knowledge of pesticide effects on birds and other wild-
life is dependent on the number and quality of incidents that
are identified, reported, investigated, diagnosed—through
necropsy, biochemical, and/or chemical testing—and recorded
in an accessible and reliable format. Unfortunately, fully docu-
mented incidents are rare when considered against current
estimates of lethal and sublethal pesticide effects on birds. A
recent modeling exercise (Mineau 2002} suggests that bird kilks
are frequent and largely unavoidable with many pesticides reg-
istered currently. Kills have been recorded that impticate more
than 50 pesticide active ingredients registered in the U.S.
(USFWS unpublished). It is likely that documented cases rep-
resent only a small fraction of total pesticide mortality among
birds (Vyas 1999). There are many reasons for this. Foremost
is the difficulty of finding birds that have died or are inhibired
by pesticides. Birds are small, many are cryptically colored and,
once dead, they are often difficult to detect in open fields,
park areas, or dense brush. Research shows that, on average,
77% of all carcasses are destroyed or removed by predators
within 24 houts {ibid). Birds exposed to sublethal effects of
pesticides may become disoriented or lethargic and may seck
cover in dense brush or in cavities or holes of other species.
The mobility of birds also adds to the difficulty of identifying
incidents. Birds that receive lethal doses of pesticide can, in
many cases, fly some distance—sometimes several miles—from
a poisoning site prior to any significant impairment.

As noted in Part I of this paper {J. Wildlife Rehab. 25(2): 4-13),
pesticide exposure that is not immediately lethal can impair a
variety of avian functions and may lead to death or injury via
predation, car strikes, starvation, or another such secondary

event. In such instances, the recorded cause of death or the
course of treatment oftens focuses on the secondary hazard, not
the intoxication that created the bird’s initial vulnerability.
As reviewed earlier, efforts to measure cholinesterase levels or
anticoagulant loads in injured and dead raptors at wildlife cen-
ters suggest that exposure to these pesticides may increase a
bird’s vulnerability to further injury via predation, accident,
ot other causes.

Rehahilitators and wildlife professionals are becoming in-
creasingly aware of the effects of pesticides but are frustrated
by the lack of access to testing, the shortage of federal and
state resowrces to handle suspect cases, and the lack of a reli-
able centralized source for information and guidance on stan-
dard procedures and comparative references for diagnosing,
treating, and reposting pesticide poisoning in birds.

The Avian lacident Monitoring System (AIMS) was
developed to resotve many of these issues. AIMS is a compre-
hensive program, overseen by the Awmerican Bird Conservancy
(ABC), to monitor, identify, diagnose, and report field effects
of pesticides on birds in the U.S. and Canada. As originally
designed, AIMS includes an electronic data system for sorting
and sharing avian incidents nationally and internationaliy;
incorporates historical data from paper and electronic files;
and creates state/province-based programs that provide train-
ing, infrastructure development, and—when needed—outside
resources to enhance monitoring, diagnostic, and reporting
capacities (Tucker 2001).

As part of the wider AIMS project, a one-year methods
validation and trial of a proposed national network is under-
way at the Patuxent Wildlife Research Center (PWRC} in
Laurel, Maryland, with funding from the U.S. Environmental
Protection Agency and critical support from PWRC statf, ABC,
National Wildlife Health Center, and U.S. Fish & Wildlife
Service. Several ULS. avian rehabilitation centers are partici-
pating as partners in the trial. If successful, and implemented
at a regional or national level, the Avian Pesticide Incident
Network (APIN) will provide permitted rehabilizators and
wildlife professionals with access to screening and diagnostic
resources so they can verify avian pesticide incidents that might
otherwise go unrecorded because of cost or lack of resources.
The APIN trial and proposed program expansion will provide
additional information on clinical signs, diagnosis and treat-
ment, observations on species- or chemical-specific responses,
opportunities to verify and compare methods of detecting and
measuring pesticides, and insight into how and when pesti-
cides play a contributing role in addition to a direct role in
mortality or impairment.

Why Encident Monitoring?

Pesticides are registered for use in a specific situation, for
example on lawns or specific crops, in forestry, gardening, or
the home. Federal environmental agencies responsible for
evaluating the risk and efficacy of each registration require a
battery of tests be performed on the principle or “active”
ingredient. The vast majority of these tests arc conducted in
the laboratory, privazily to gauge potential human effects. Test-
ing for effects on wildlife species and parts of the wider
environment is limited. For example, only two bird species are
required to be tested. Independent research has proven that
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there are vast differences in sensitivity from one bird species to
another—and among individuals within species. Testing sce-
narios are highly controlled and do not account for variation
between species, routes of exposure (e.g., dermal and  inhala-
tion in addition to the oral route), or differences in the health
or general condition of animals that will be exposed in normal
use patterns, The chemical behavior of pesticides can also be
altered by local conditions, such as soil type and weather. Even
if testing in controlled scenarios is extensive, unforeseen prob-
tems can arise once the product is released for registered com-
mercial use. Specific species of birds not tested in the labora-
tory may show particular sensitivity to a compound in the field;
the formulated product (the tested active ingredient plus other
chemicals ingredients added for efficacy) may behave differ-
ently in a particular field scenario; or combinations of differ-
ent formulated products, via sequential spraying or deliberate
mixing of different compounds in the same area, may result in
hazardous combinations not predicted in the laboratory.
Scientists, policy analysts, and regulators are attempting to
develop risk-assessment models that can rake some of this vari-
ability and uncertainty into account. But without the dedica-
tion of resources to a greater number of preregistration field
trials, ongoing scientific field research, or postregistration
processes for assessing impacts in actual use scenatios, our
understanding of pesticide effects on birds and other taxa will
continue to be minimal.

Incident monitoring is one of the critical mechanisms by
which unanticipated hazardous toxic effects resulting from
registered, everyday use of pesticides can be recorded and
reported—and in the end, mitigated or a specific use pactern
cancelled. Effective incident monitoring requires trained and
authorized personnel to search for, identify, and investigate
wildlife incidents. In North America, at a national and inter-
national level, no formal avenues exist for reporting sightings
of dead and injured birds that may be victims of pesticide ex-
posure. The lack of formal or informal monitoring systems does
not suggest that few problems exist, but ensures that much goes
unobserved; that when incidents are observed they are not
often reported; and that even when they are reported, they
often remain uninvestigated due to a lack of resources, train-
ing, or readily available standards. The relatively small num-
bers of inciclents that are reported, investigated, and diagnosed
are the tip of the iceberg in terms of actual numbers poisoned.

In the Meantime: Guidelines for Rehabilitators

Until APIN is rolled out region-by-region, or a national
monitoring system is up and running in each stave and prov-
ince, rehabilitators can contribute to the understanding of
pesticide impacts and increase their accuracy of diagnosis and
treatment by following standard procedures and documenting
possible pesticide cases. The following guidelines should be
considered a rinimal procedural outline to be augmented by
protocols or suggestions from statefprovince or federal authori-
ties in an area or a particular diagnostic lab handling any col-
tected samples. Rehabilitatoss in the U.S. and Canada should
establish working refationships ahead of time with state/
provincial and federal biologists and enforcement personnel
in their area to ensure that any carcasses ov site information
collected can be easily incorporated into existing records and
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procedures. As is true with all care issues, the ongoing involve-
ment of qualified veterinarians is criticai to diagnostic capac-
ity and the identification of resources for optimal response to
pesticide incidents.

Incidents in the field

If a wildlife rehabilitator or wildlife professional identifies
an avian mortality incident, they may choose to retrieve
carcasses and investigate the site. Cne motivating reason for
doing so is the fact thar, on average, carcasses are removed
quickly andfor destroyed by scavengers, and time is of the
essence for gathering meaningful data. Remember that,
without appropriate storage conditions, carcasses become less
useful for diagnostic purposes as time elapses. Please note that
regulations covering these activities vary from country o
country and you may be required to gain specific permissions.
Consult the relevant government agency for details prior to
conducting any such activities.

Once you take on the responsibility of investigating an
incident, take the time to follow some basic procedures and
document all observations. Any kill could become a formal
investigation, and you may be the first or only person on the
scene. The following generally applies to any incident.

°  Beinquisitive, thorough, and safe.

* Do not assume that a pesticide is the cause; expect the
unexpected—awareness of tecent wildlife disease incidents
in an area may affect your decision to collect.

*  Assume that the incident may become evidence for a regu-
latory decision, focused monitoring efforts, or a legal case.

*  Take common sense precautions, wear gloves, double bag
all carcasses, be aware of fumes that might accumulate in
the car or other enclosed space where carcasses are tem-
porarily stored, and think twice about removing any bird
from standing water—it may be difficult to avoid being
exposed.

® Do notenter private land without landowner permission.

*  Contact statefprovincial and federal authorities imme-
diately, whether you feel competent to collect andfor
investigace, or not.

*  Rehabilitators who carry emergeney response kits may want
to add the following items: several sizes of sturdy, self-seal-
ing plastic bags; sturdy plastic disposable gloves; compass;
camera; 37x 5" index cards; paper, pen, and pencil.

Documenting the site

The following elements are fundamental to a good site in-
vestigation. Observations on land use, proximity to water,
weather, and other variables can be critical to identifying and
verifying the reason for an incident. Record as much daca as
time and circumstances warrant. Include the following:

®  Description of the area: specific location; land use imme-
diately surrounding the carcass{es) and beyond; habitat.
Draw a map with compass points that indicates tree stands,
bodies of water, roads, and other physical features.

¢ Environmental factors: storms, precipitation, changes in
temperature or other factors that might play a role in the
condition of the bird or other physical cvidence,



*  Chronology: estimates of the order of events, including
any known application of pesticide; arrival of birds in an
area; onset andfor duration of clinical signs.

*  Organisms affected: species, number of individuals per spe-
cies {if an estimate, describe your method of estimation),
age, sex, overall appearance.

e Clinical signs: any usual behavior or physical appearance
(e.g., lethargy, fearlessness, drooping wing or neck, seizuses,
etc. ).

o  Ppopulations at risk or present: specics using, moving
through, or known to regutarly inhabit the arca.

*  Take photographs of the site and of carcasses when pos-
sible.

Collection, transport, and storage

Established relationships with wildlife laboratories, local
authorities, veterinarians, or other organizations with experi-
ence working with pesticides and birds may affect decisions
regarding whether, when, and how to collect and store evi-
dence from incidents that might be identified. As a general
rule, when the incident is limited to one or only a very few
known carcasses, it is best to collect all of them if supplics are
available. Remember that the longer a carcass decays or is sub-
ject to scavenging or exposure to heat and other elements, the
less use it will be in the diagnostic process. Carcasses should be
handled minimally and with disposable gloves. After scanning
a site and noting some of the information above, document
the site with photographs, including the wider site in which
the carcass{es} are present and closer shots detailing the posi-
tion of the carcass(es). Before collecting, prepare an identifi-
cation tag to be attached to the bird by string or wire or
inserted into the interior self-sealing plastic bag. Information
on the tag should include your name, address, phone number
or other contact information (these could be preprinted), col-
lection site, date, and species. Note whether the bird was found
dead or any clinical signs apparent prior to death. After seal-
ing bag with the tag inside, place this bag into a second self-
sealing bag. Double-labeling, placing a duplicate sccond card
in the outside bag, is often worth the extra time. Use a soft
lead pencil or permanent ink pen.

Transport carcasses quickly to an appropriate prearranged
storage facility. Consider the possibility of fumes, keeping car-
casses in a well-ventilated area during transport. Rehabilitators
are already aware of the various reasons for separate cooling
and freezing units in their work. At minimum, clearly labeled,
limited access, partitioned areas in units set aside for double-
bhagged carcasses only, should be maintained for any potential
pesticide incident storage. If the storage site for carcasses is
owned or managed by another individual or agency, have the
transferee fill out another 3"x 5* card with their name and
contact information and the date of transfer, and insert this
into the outside bag of all carcasses involved. Keep a record of
this transfer in your notes for the incident.

Deciding how to store carcasses requires consideration of
the contradictory demands of necropsy versus chemical and
biochemical analysis noted above. For the former, the bird
should be keep cool but not frozen; in the best case scenario
for chemical and biochemical analysis, the carcass should be

This bald eagle was located just after death by a USFWS
agent, marked, and purposefully left in the field. Twenty-
four hours later, at the time of this photo, its scavenged
carcass is difficult to locate, identify, and leaves little, if
any, evidence for pursuing pesticide analysis.

frozen immediately, preferably in a stable ultralow freezer.
Ultralow storage allows rapid freezing of carcasses and main-
tains a stable low temperature. Once frozen, any thawing or
refreezing—including the natural defrosting process in most
home units—will compromise chemical or biochemical analy-
sis. Again, rehabilitators working with experienced partner
laboratories of agencies can receive some guidance in making
these decisions. If multiple carcasses in good condition arc avail-
able from one site, split them up, freezing some for analysis and
keeping others cool for necropsy. While chemical and bio-
chemical analyses are often key to diagnosing OP and CB
pesticides, a carefully conducted necropsy may reveal impor-
tant information about the incident, including evidence of
other pesticides such as rodenticides.

Necropsy, biochemical, and chemical analysis

This paper will not address specific protocols for necropsy
and biochemical and chemical analysis. Numerous valid
procedures exist for any one of these protocols, but standards
for ensuring comparability and consistency in data collection
are lacking. The APIN trial described above will validate
protocols for diagnostic processes agreed on by a working group,
including scientists from numerous federal agencies, academia,
nonprofit science, and conservation groups and industry. Once
validated, these protocols will be made available to practitio-
nets through publications and other fora.

If your reporting does not result in federal or state/prov-
ince involvement in the case, you may choose to necropsy or
have the bird necropsied and submit samples to a laboratory.
In addition to common necropsy procedures, other aspects ger-
mane to pesticide investigations include using sagittal sections
if dividing the brain; removing upper GI tract (stomach and
crop contents and stomach, esophagusfcrop), bagging or plac-
ing these in a glass jar {preferably chemically cleaned and
sterile), and freezing as quickly as possible (preferably in an
ultratow freezer); and making careful notes on crop or stomach
contents identifying and describing seeds, granules, foreign sub-
stances, dyes, insects, and other notable matetial.
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If you choose to pursue necropsy, biochemical, or chemical
analysis, contact APIN wial staff or the Narional Wildlife
Health Center in the U.S. or the Canadian Cooperative Wild-
life Health Center in Canada for further information.

Live birds

Part 1 of this paper addressed the treatment of birds intoxi-
cated by OF and CB pesticides or by anticoagulant rodenticides.
Birds found alive but incapacitated on a site where pesticide poi-
soning may be implicated or that exhibic clinical signs of OP/
CB poisoning on admission can also be tested for ChE inhibi-
tion. A sufficient amount of blood must be collected to allow
repeat analyses: initial, spontaneous reactivation, 2-PAM re-
activation, etc. Once the bird is stable, or as part of the intake
exarn, draw enough blood to fill ar [east two (and ideally four)
80-10C microliter tubes. On larger birds the maximum amount
of blood necessary witl be 1.0 milliliter. For birds under 30 g
the assay will require the maximum amount of blood that can
be drawn—10% of blood volume or 1% of the bird’s body
weight. It is ideal to use 80-100 microliter tubes because
single one is sufficient for an analysis, allowing the other(s) to
be kept frozen until analyzed. Centrifuge and chill these at
~34.44° C (--30° F} or below. These tubes can be submirted for
ChE testing to a laboratory with experience in testing avian
samples. See the National Wildiife Health Center guidelines
for shipping or contact APIN trial staff for details. Consider
repeating this blood draw procedure twice more at three- to
four-day intervals if the condition and stress level to the bird
atlows. Also, repeat the blood draw procedure just before
release. As noted above, sevial sampling of blood can be in-
valuable to gain more knowledge of the behavior of OPs and
CBs in specific species and individuals.

If crop contents on larger species can be removed with mini-
mal stress, remave, double-bag (or use a chemically cleaned
and sterile glass jar), and freeze contents following the same
relevant safety and temperature protocols as for carcasses.
Analyzing crop contents for signs of dye, pesticide granules, or
potentially contaminated food sources and pesticide residue
can provide compelling evidence of pesticide exposure. Make
weitten notes about the contents when removed and add these
to any observations of the site. As noted above, removal of
crop contents ray also alleviate a source of ongoing intoxica-
tion in live birds.

Ethanol foot washes of birds exposed to pesticides can also
provide samples for residue testing. Blood, crop contents, and
foot wash protocols have been developed for use in the APIN
trial and, once validated, will be made widely available.

Shipping

In the majority of cases, rehabilitators will be asked to ship
satnples (carcasses, blood, etc.) as soon as possible to the labo-
ratory of the agency or organization with which they are coop-
erating. Remember to always coordinate the shipper, rate, and
arrival rime with the laboratory staff, as timing is critical to
receiving samples of the highest quality. In cases where necropsy
is a next step, the use of blue jce (chemical ice packs) is rec-
ommended as a refrigerant since they are less likely to leak
once thawed. Carcasses must be kept dry and equally cold dur-
ing shipment. Dry ice will freeze samples so is inappropriate
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except where freezing is desired. Again, discuss refrigerants with
the laboratory with which you are working. Packaging and
shipping protocols are available from APIN trial staff and from
the National Wildlife Health Center.

Reporting and recording

While appropriate response techniques are critical to the
quality of investigative and diagnostic results, they will be in
vain unless each rehabilitator keeps detailed records of any
incident to which they respond. Even when a rehabilicator is
working with qualified personnel from other agencies, their
observations in the field or, more likely, of an avian victim
may be of great assistance in an investigation. Notes should be
kept throughout the incident and recorded as much as pos-
sible during the investigation while observations are fresh in
the mind and unaffected by later assumptions or findings from
the incident. Guidelines and forms for recording information
have been compited by numerous agencies and APIN trial staff.

As soon as circumstances ailow, rehabilitators should
report incidents to relevant authorities. A listing of federal
agencies and resources can be found in the Appendix at the
end of this paper. Again, establish a working relationship with
state and federal conservation, fish and game, andfor faw
enforcement authoritics in your area. See the sidebar for rele-
phone contact information.

Conclusions

An incident monitoring program requires a network of
trained individuals capable of carrying out investigations in
the field and collecting and properly identifying and storing
samples; access to laboratories equipped for biochemical and
chemical analysis and familiar with relevant wildlife proto-
cols; and, in the end, a system for storing and providing access
to gathered information. Monitoring can be passive or volun-
tary, active and highly systematized (thus requiring significant
time and a specific geographical focus), or lie somewhere in
between, but each system requires that investigative and diag-
nostic tools and resoutces are available when an incident is
identified and reported. Partnerships among agencies and
organizations that are concerned with avian mortality and/or
with pesticide effects can bring the maximum availahle
resources 1o bear on incidents. Coordination of collection
activities, investigative and diagnostic procedures, and agree-
ment on a range of procedural standards is essential to pro-
duce and maintain a body of high-quality, scientific data that
can influence pesticide practice and regulation. Wildlife
rehabilitators are well placed to assist in these efforts, and pro-
grams are being developed that will provide guidance and
resources for those who choose to contribute the additional
time and energy required to pursue pesticide diagnoses.

Carefully developed and implemented, the usefulness of an
incident monitoring system will increase as the quality, cover-
age, and reliability of the reports increases. The benefits of
such systems are obvious for individual birds, scientists con-
cerned about specific species, and advocates seeking additional
information on a particular pesticide. They extend as well to
farmers, state officials, regulators, pesticide applicators, land
managers, and pesticide manufacturers. All are invested in,
can be informed by, and respond constructively to well-
documented effects of pesticides in the field. Monitoring



systems such as AIMS seek to share information broadly in
order to effect informed decision making. Incident data can
he used to validate assessments made in registration; trigger
review of a particular pesticide use; improve label directions;
focus maore systematic field monitoring o (urther isolate and,
hopefully, solve problems.
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APPENDIX A, FEDERAL AGENCY CONTACTS

Staff at many of these agencices may be able to assist rehabilitacors in investigating or diagnosing an avian pesticide
poisoning incident. Be aware that agency funding is limited, and certain species, geographic locations, or circum-
stances may have prioricy. In the U.S. rebabilitators are required to report suspected pesticide poisoning to their
regional U.S. Fish and Wildlife Service (USFWS) permit examiner. In a case involving possible criminal activity
(i.e., intentional misuse of a pesticide), endangered species, or a repeating pattern of abuse, contact the USFWS law
enforcement office closest to you and in your USFWS region. Remember that state and federal taw enforcement
officers may choose to investigate any poisoning incident, and wetl-documented rehabilitation records and observa-
tions can be invaluable to an investigation. Other possible sources of diagnostic support inciude the National Wildlife
Health Center and the regional USFWS Contaminants program office. These agencies deal with a wide variety of
contaminants-related issues, bug may have a particular interest or program that witl allow them to putsue a situation
reported by a rehabilitator. In Canada, the Canadian Cooperative Wildlife Center maintains a hotline and has three
regional offices that may be able to provide varying levels of support to rehabilitators. These are only federal contacts;
many states have excellent contaminants personne! who can provide information and support on these and relaved
issues.

United States Fish & Wildlife Service

Division of Migratory Bird Management, Regional Contacts (Permit Examiners)

Region 1 (WA, OR, 1D, NV, CA, HI, GU, Pacific Islands) 503/872-2715
Region 2 (NM, TX, AZ, OK) 505/248-7382
Region 3 (MN, W1, M1, MO, 11, IN, OH) 612[713-54306
Region 4 {NC, SC, GA, FL, TN, AR, LA, AL, PR) 404/679-7070
Region 5 {ME, VT, NH, MA, NY, NJ, DE, MD, WV, VA) 413/253-8641
Region 6 {CO, UT, KS, NE, WY, MT, ND, SD) 303/236-8171
Region 7 (AK) 907/786-3693

Division of Law Enforcement, Senior Resident Agent Offices
Contact the office in your USFWS region closest to location where bird was found.

Mesa, AZ 480/835-8289
TForrance, CA 310/329-6399
Sacramento, CA 916/414-6660
St. Petersburg, FL 727/570-5398
Miarni, FL 305/526-2610
Atlanta, GA 404/763-7959
Honoluly, HI 808/541-2681
Boise, 1D 208/334-1684
Derby, KS 316/788-4474
Slidell, LA 504/641-6209
Baltimore, MD 410/962-7980
Charlestown, MA 617/424-5750
Ann Arbor, MI 734/971-9755
St. Paul, MN 451/778-8360
Jefferson City, MO 573/636-7815

Jackson, MS

601/965-4699

continued on next page
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Billings, MT
Newark, NJ
Albuguerque, NM
Valley Stream, NY
Raleigh, NC
Cklahoma City, OK
Witsonville, OR
Pierre, SD
Houston, TX

San Antenio, TX
Qgden, UT
Richmond, VA
Redmond, WA
Casper, WY

Division of Environmental Quality, Contaminants Program

Region 1 (WA, OR, ID, NV, CA, HI, GU, Pacific Islands)
Region 2 (NM, TX, AZ, OK)

Region 3 (MN, WI, MI, MO, 1L, IN, OH)

Region 4 (NC, 8C, GA, FL, TN, AR, L.A, AL, PR)
Region 5 (ME, VT, NH, MA, NY, NJ, DE, MD, WV, VA)
Region 6 {CO, UT, K8, NE, WY, MT, ND, 1))

Region 7 (AK)

United States Geological Survey, Biological Resources Division
National Wildlife Health Center

Wildlife Disease Specialists

Grace McLaughlin
Kim Miller

Canadian Cooperative Wildlife Health Center
Headquarters: Saskatoon, Hotline
Regional Offices

Guelph

Quebec

Prince Edward Island
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Formula for Nestling Songbirds:

Down Payment on Fitness and Survival
by Diane Winn

Introduction

Aliricial birds are one of the fastest-growing vertebrates; they grow 5-6 times
faster than mammals of similar adule body size (Ricklefs 1968, 1973). Most small
passerines achieve their full adule size within only 10-20 days of hatching (McCarty
2001), and nestling nutrition is one of the most important factors affecting growth
(Johnson 1993). Regardless of the diet of the adults they will become, young birds
are almost always raised on foods rich in protein {sce, e.g., O'Connor 1984); for
most passerines, those foods are insects (Gill 1995; Klasing 1998}, Experts on avian
development have recognized the inadequacy of grains for meeting the necds of
growing birds; the amino acid profile of most plant foods is not a good match to that
required to support nestling growth (Ricklefs 1983). As noted more recently by
Klasing (1998): “The amino acid balance of insects relative to the requirement of
birds is almost as good as vertebrate prey and much better than plant proteins”
{p. 74). As has been noted by many authors (see, e.g., Studier and Sevick 1992 and
several studies cited in Klasing 1998}, insects do not provide sufficient calcium o
support bone growth, so parent birds supplement insects with sources of calcium
such as bone fragments and eggshelis.

In the wild, a plentiful supply of insects cannot always be guaranteed. Food quan-
tity limits the survival of nestlings (see Martin 1987 for a review). When the most
desirable foods are not readily available, parents may choose lower-quality items
that ensure short-term survival of their chicks (Wright et al. 1998). Poor-quality
food may satisfy immediate energy needs, but fails to provide nutrients such as amino
acids required for growth; over a longer period of time, chicks may not survive, o, if
they do, may not attain normal adult size and weight (Schew and Ricklefs 1998).
Size and weight are considered to be traits linked to fitness; these stunted fledglings
have a reduced probability of survival (Gebharde-Henrich and Richner 1998). They
also may be unable to defend tersitories or attract mates (McCarty 2001). Metealfe
and Monaghan (2001) note that, in addition to the effects on growth rate, “nutri-
tional deficits experienced during early development can have profound, pervasive,
and permanent effects on the adult individual, and even on its offspring” (p. 254).

Rescarch has demonstrated the costs of poor-quality food during development.
Johnson (1993), for example, fed nestling house marting (Delichon urbica) pork fat
in order to reduce their intake of insccts while still satisfying their daily energy
needs. At day 20, fat-fed and control nestlings (fed insects estimated to be about
65% protein and 9% fat) weighed about the same, but the growth of the fat-fed birds
was slower as measured by all other growth parameters: wing chord and the lengths
of keel, tatsus, head, and hill. Fat-fed nestlings fledged later than their insect-fed
counterparts and were thus considered disadvantaged.

In several studies involving captive zebra finches (Poephila or Taeniopygia guttata),
investigators manipulated the amount of protein available for parents to feed young.
Boag (1987) prepared differing-quality nestling mixzes by varying the proportions of
ingredients such as grain cereals, dry dog food, and meat powder. Birds were assigned
to one of three treatments: a mix with 35% protein (plus hard-boiled egg every
other day); a mix with 24% protein (plus egg once 2 week); or a high-carbohydrate
mix with 7% protein (and no egg supplements). Diet had a clear effect not only on
groweh rate but also an apparently permanent effect on size; the groups were still
different in mass and tarsus length at | year of age.

DeKogel {1997) limited protein in a somewhat different way; the brood size of
zebra finches was manipulated by moving eggs just starting to hatch into other nests
to create stall {two birds) or large {six birds) broods. In adklition to a seed diet avail-
able ad libizum, each family was supplied with a standard amount of an “egg mixture”
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ditionally used in rehabilitation settings
appear to have inadequate protein lev-
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containing about 20% protein; in large broods, much less of
the egg mixture could be fed to each of the young. Offspring
raised on the lower-quality diet were lighter and smaller than
their counterpars in smaller broods. As in the Boag study, some
of these differences pessisted into adulthood. In addition, both
during and after their dependence on their parents, the mor-
tality of birds raised on the tower-quality diet was higher than
that of their counterparts; in other words, hirds that had been
smaller as nestlings were more likely to die as adules than those
that had been larger as nestlings. Mortality rates were the high-
est for small female birds. DeKogel speculated that, as had been
demonstrated in other species, early diets that are low in pro-
tein may have negative effects on immunocompetence. For
exampie, a study by Lochmillet, Vestey, and Boren (1993} found
that juvenile northern bobwhites (Colinus vivgimianus) fed di-
ets with protein levels lower than recommended for their age
not only showed retarded growth but also negative effects on a
number of measures of immune system function,

Support for a connection between immune function and
diet came from a third study on domestic zehra finches, this
one conducted by Birkhead, Fletcher, and Pellate (1999}, Adult
finches reared offspring on a seed-only dict (about 12% pro-
tein) or a seed dict supplemented daily with hard-boiled egg
{42-45% protein in total dry matter), Chicks reared on the
seed-only diet not only grew more slowly but had a signifi-
cantly reduced cell-mediated immune respense. Further, over
500 days posthatch, birds raised on the lower-protein diet had
a mortality rate more than double that of their counterparts
raised with protein supplements. The authors noted no obvi-
ous diseasc as causing deaths, but suggested that immune func-
tion may have some impact on longevity.

A study of starlings (Swurnus vulgaris) on a farm site by
Wright et al. (1998} lends further support to the findings sum-
marized above. Like deKogel, Wright et al. manipulated brood
size by swapping chicks to create experimental brood sizes rang-
ing from three to seven birds. They were able to monitor the
food delivered to the chicks by means of *neck collars™ that
prevented the birds from swallowing food, which was then re-
trieved from their throats. Results revealed an effect of broad
size on type of food the chicks received; those in larger broods
were fed a higher proportion of earthworms (considered infe-
tior to larvae in macronutrient and energy content because of
the greater proportion of indigestible soil per gram of food).
Nestlings in the smaller broods achieved significantly greater
weight than their larger-brood counterparts; also, the dates
on which they were last sighted around the colony were
later, suggesting that they may have survived longer than their
larger-brood counterpatts.

The subtitle of Metcalfe and Monaghar’s {2001) article,
“Grow now, pay latet? captures, in just a few weil-chosen
wards, a question all rehabilitators should ask about the con-
sequences of their diets. The quantity of foad available in re-
habilitation can meet or exceed that provided by the parents,
but the quality of the food we provide may be well below what
is required for optimum growth and development. In the sense
that insects are the foods chosen by almost ali passerine par-
ents for their nestlings, insect macronutrient levels may he
said to set a standard for quality, particularly in the case of
protein.
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One way to determine how much protein an insect-replacer
formula should have is to estimate how much protein an
“average” insect contains, Insects vary considerably in their
protein levels, both among and within species {depending on
developmental stage). Barker, Fitzpatrick, and Dierenfeld
(1998) measured protein levels in a variety of invertebrates
commonly fed to captive wildlife (mealworms, crickets,
waxwormns, fruit flies, and earthworms); extrapolating frote
their data set, the average protein content (with means taken
first for species within orders, and then across orders) is 46%.
Obviousty, a much wider range of insect species is available in
the wild; an average protein % across a broader base might be
somewhat higher (see Appendix for more details).

MacLeod and Perlman (2001) compared their estimates of
the macronutrients of insects with those of formulas commonly
used in rehabilitation. As noted in this important paper, the
grains in the baby cereals and canine foods used in older-
generation formulas result in diets that are too high in carbo-
hydeate and too low in protein relative to the needs of grow-
ing birds. Some formulas with higher protein levels derive a
significant amount of their crude protein from the amino acids
in grains or other plants and thus seem better than they really
are when amino acid profiles are considered. The commercial
product that provides the best starting point for 2 nestling pas-
serine formula is one designed for a growing camivore: kitten
food. Tor this base, MacLeod and Perlman recommend adding
ingredients that are high in animal protein but low in fat and
carbohydrate, Their “MacDiet” was presented as an example
of a rehabilitation diet formulated to approach the nuttitional
needs of developing songbirds more closefy than older formu-
las, On a dry-weight basis, it is 45% protein, 20% fat, and 28%
carbohydrate.

Method

Avian Haven (Freedom, Maine) was founded in early 1999,
in the two years prior to the 2001 summer season, nestlings in
our practice were raised on older formulas based on dog or
puppy kibble with added grains {wheat germ, baby cereal, etc.)
and egg; they provided, on the average, about 30% protein,
20% fat, and 44% carbehydrate {on a dry-martter basis). in
2000, some birds in our practice were given another popular
formula composed of high-grain cat kibble and chicken baby
food: overall 35% protein, 23% fat, and 33% carbohydrate.

A colleague sent us a copy of Klasing (1998) late in the
2000 season; we learned of MacDiet at about the same time
first in Internet discussions, and then at a conference presen-
tation. We were impressed with MacLeod and Perlman’s logic
and decided to use a higher-quality handrearing formula in
the coming season. However, the preparation time required
for MacDiet seemed impractical; further, in our experience,
formula with added dried insects could spoil quickly. We wanted
a formula that was more “user friendly,” even if it tacked the
amino acids and micronutrients of dried insects.

In the winter of 2001, following the principles described
by MacLeod and Perlman, I developed another example of a
“new generation” passerine handrearing diet: Formula for Nest-
ling Songbirds® (FoNS®). Like MacDiet, it is based on kitten
kibble with other ingredients added to raise protein and lower
tar and carbohydrate levels. By dry weight, FoNS? offers 46%




protein, 22% fat, and 23% carbohydrate. The specified brand
of kitten kibble, Eukanuba®, appears to contain a higher pro-
portion of animal:plant protein than other commercial prod-
ucts. Additional animal protein of avian origin is provided by
dried egg white (a more convenient addition than hard-boiled
egp white) and a relatively bow-fat brand of chicken baby food.
Calecium comprises 1.9% of the formula, and the Ca:Phos ra-
tio is the 2:1 proportion considered {sec, e.g., Klasing 1998)
optimum for bone growth. Preparation instructions and addi-
tional information about the ingredients are given at the end
of this article. The basic recipe makes approximately 500 cc
{roughly 2 cups) of formula at a cost of approximately
U.8.$2.35.

[n 2001, passerine {(and other insectivorous) hatchlings and
nestlings at Avian Haven were raised on FoNS®. [n ail three
years {1999-2001), insect supplements {mealworins, crickets,
and waxworms} were also given, primarily to the aerial insec-
tivore species. Further, fruit supplements were given to species
{such as cedar waxwings [Bombycilla cedorum]) whose nestling
dict includes significant amounts of fruit.

Results

In order to compare the effects of the older formulas with
those of FoNS¥®, all orphans from passerine and other species
that would be fed insects as nestiings were identified from our
records. Orphaned pigeons, doves, raptors, and ail precocial
species were excluded from the data set; the more common of
the included birds were rebins (Turdus migratorius), eastern
phoebes {Sayornis phoebe), chimney swifts (Chaetura pelagica),
starlings, blue jays (Cyanocitta cristata), common grackles
(Quiscalus guiscula), house sparrows (Passer domesticus), cedar
waxwings, swallows (including Tachycinetaa bicolor, Hivundo
rustica, and Hirundo pyrrhonota), goldfinches (Cearduelis mistis),
and woodpeckers (including Picoides pubescens and Picoides
villosus). Next, all orphans that died within the first 24 hours
were eliminated from the pool; any that were injured when
admitred but alive after the first day (roughly 5-7% in cach
year) remained. Finally, the birds in the data set were classi-
fied by cutcome: released versus dicd or euthanized. The num-
bers of birds that fell into each category are given in Table 1
below.

TABLE 1. DISPOSITION OF BIRDS RAISED
ON FoNS® vs. LOWER-QUALITY FORMULAS

Number Number Total
Released Died/
Euthanized
2001 277 41 318
{higher-quality diet)
1999-2000 253 83 336

(lower-guality diets)

As can be seen, the overall release rate for birds raised on
older-generation formulas in 1999/2000 was about 75%. That

Syringe-feeding FoNS® to robin nestlings at Avian Haven.

for birds raised on FONS® in 2001 was about 87%. A Chi-squared
applied to these figures was highly significant; X* = 14.4 p<0.001.

Discussion

Release rate is obviously impacted by factors other than
diet alone; however, the high statistical significance of the
above results indicates that nutritional quality of nestling food
can affect survival, even in a rehabilitation setting where cold
temperature, predation, and other risk factors found in the wild
do not contribate to mortality.

Unforrunately, some rehabilitators may be unaware of the
low quality of the diet in use; wany of the traditional formulas
circulating in the rehabilitation community do not present
mactonutrient or other nutritional information, much less any
contextual information on the dictary requirements of grow-
ing birds. And people who become invested, knowingly or un-
knowingly, in poor-quality formulas may insist that their diets
“work” (even if they don’t “laok good on paper”}. In most cases,
though, “working” means only that a majority of the birds sur-
vive to release, as there is rarely any way to assess postrelease
survival. In the process, these birds eventuaily seem to mature,
but there may be no comparison to the growth rates or fledg-
ing weights of their wild counterparts. But even without these
comparisons, research in the literatire of our sister fields—
including ornithology, ecology, physiology, and biochenyistry—
tells us all we need to know: birds raised on diets that <o not
have high levels of animal-derived protein are disadvantaged
if not doomed.

The “revolution” in passerine hancreating diers begun by
MacLeod and Perlman is one in which we participate on an
ongoing basis; FoONS? is a work in progress. Even more high-
quality kitten foods may be available in the future as the result
of an increasing recognition of problems that can result from
feeding grain and soy sources of protein to mammalian preda-
rors. Further, as noted by Klasing (1998), much more research
needs to be done on the nutritional needs of species other than
poultry; also, there is considerably more to be learned about
the protein in insects. As this information becomes available,
handrearing diets can be adjusted accordingly as needed. Mean-
while, however, it is not too early to join the revolution—to
invest wisely in the fitness and survival of our rehabilitation birds.
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FORMULA FOR NESTLING SONGBIRDS® (FONS®)

120 g {1 cup) Eukanuba® Chicken & Rice Kitren
Formula, presoaked in about 1.25 cup water

71 g (1 jar) Beech-Nut Stage | Chicken &
Chicken Broth® Baby Food

12 g (2 Th.) dried egg white

5 g (1 tsp.) active-culture plain yogurt or liquid
acidophilus

3.0 g pure calcium carbonate

Vitamin mix:
2000-2500 TU vitamin A plus 200-250 10U
vitamin I {e.g., 5 drops cod liver oil)
15-20 [U vitamin E
{e.g., | drop from a 100-1U soft-gef)

2025 mg range vitamin B complex
(e.g., half of 2" B-50” capsule)

50-75 mg vitamin C
(e.g., fraction of a vitamin C capsule)

Blend in food processor until smooth. Water
amounts may be varied to achieve desired consis-
tency for feeding. Seaking time is reduced if kitten
kibble is pulverized in food processor prior to add-
ing watet. See notes below for important information
abour ingredients.

Dry Weight Composition: 40% protein, 22% fart,
23% carbohydrate

Calcium:Phosphorous ratio: Z:1
Energy: 1.3 kc/cc

Supplementing with live insects is recommended.

FolNS © 2002 Diane Winn, Avian Haven

ingredient Information

Note: Except for the substitutions deseribed below, chang-
ing any of the ingredients will change the formula macro-
nutrient levels and calcium:phosphorous ratio.

Eukanuba® Chicken & Rice Kitten Formula: All brands of
kitten food are not alike; in attempting to estimate the propor-
tion of animal:plant protein sources, remember that ingredi-
ents are listed in the order of their prevalence. The firse three
ingredients in Bukanuba® are animal products; many other
brands have a grain as the second ingredient. Even higher
priced specialty kitten foods may have fewer animal ingre-
dients. Plant sources of protein do not appear to be highly
bioavailable to insectivores; products that contain soy or glu-
ten are not desirable.

Beech-Nut Chicken & Chicken Broth® Baby Food: All brands
of chicken baby food are not alike, either. For example, Gerber
Chicken & Chicken Gravy® contains cornstarch and has about
twice as much fat as the Beechnut, For people who have trouble
locating this product, 35 g of low-sait canned chicken contains
about the same amount of protein as in the baby food and may
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be substituted; however, the resultant consistency will not be
as smooth. [Note: The information about “scrained chicken”
baby food currently in the USDA database appears to be incor-
rect; anyone who wishes to examine the contents of these
products closely should rely on fact sheets provided by the manu-
facturers.]

Dried Egg White: Dried egg white is available in super-
markets and health food stores; however, it is cheaper when
purchased in larger quantities. Avian Haven buys in bulk fom
The Egg Store (1/888/677-3447) or online at www.eggstore.com.
Three large hard-boiled egg whites contain the same amount of
proteinas in 12 g (2 Th.) of dried egg white and may be substi-
tuted if necessary. However, the consistency of the formula will
not be as smooth.

Yogurt/Acidophilus: These products provide beneficial gut
bacteria that may not survive freezing, so add them after any
frozen formula has been thawed. According to microbioclogists
{various pers. comm.): (a) Different strains of bacteria colonize
different avian species; no single product would contain appro-
priate bacteria for all bisds. (b) Lactobacillus may or may naot
normally colonize an avian digestive tract, but will compete
with harmful bacteria while bird’s natural strains develop. {c)
Dried lactobacillus (or other gut-bacteria) products may not
contain 2 high proportion of live bacteria.

Calcium Carbonate: Calcium must be added in order to bring
the calcium:phosphorous ratio of the formula to the 2:1
recommended for growing bones; the amount in FoNS* was
calcutated on the basis of the amounts of calcium and phos-
phorous delivered by the other ingredients. Relative to other
sources of calcium, caleium carbonate is considered to be highly
bioavail-able to birds (see, e.g., Klasing 1998); pure calcivm
carbonate is 40% elemental calcium. It is typically sold in pow-
der form (e.g., NOW® brand calcium carbonate powder can be
ordered through health food stores). Unfortunately, because of
vartations in the density in the powder, a given weight of cal-
cium carbonate will not always be the same measured volume.
Use a gram scale (preferably accurate to 0.1 g) to weigh the
amount that is added to this formula. If such a scale is not avail-
able, calcium tablets may be substicured, but do not use a prod-
uct that contains other minerals or ingredients such as tale,
cornstarch, or sugar. 1000 mg of elemental calcium (a daily
amount often recommended for aduit humans) will bring FoNS®
to a Ca:Phos ratio of 1.9:1. For more information about the use
of calcium carbonate, see Perlman and Macleod (2001).

Vitamins: The vitamin amounts suggested in the ingredi-
ents box are based on a consideration of the quantities already
present in the main ingredients; they alse take inte account
Klasing’s (1998} discussion of the minimum amounts required
tor growing birds, the stability of various vitamins over time,
and their dosage margin of safety. Commercially available avian
multiple-vitamin products vary in their components, which may
or may not meet the recommendations for avian growth. For
people who wish, nevertheless, to use such a product, [ suggest
calculating and adding an amount based on its vitamin A com-
ponent: for example, about 2000 [U of vitamin A is contained
in 1 g (about 3/8 tsp.) of SuperPreen® and in 2 g {about /2
tsp.) of AviEra®. Based on discussions in Klasing (1998), the
minerals present in the main ingredients of FoNS® should be
sufficient to meet the needs of growing birds.



APPENDIX. THE AVERAGE AMOUNT OF PROTEIN IN INSECTS

The amount of protein in a food is typically estimated
from its total nitrogen content (see, e.g., Berdanier 2000).
The standard procedure is to multiply nitrogen % by 6.25,
a factor representing the amount of nitrogen in most pro-
teins. This process assumes that nitrogen is present only
as protein, an assumption not valid in insects because their
chitin (the main component of the arthropod exoskel-
eton) contains nitrogen {Redford and Dorea 1984).

Most of the studies that provide nutritional analyses
for multiple insect species acknowledge but do not ad-
dress this problem; an exception is the Barker, Fitzpatrick,
and Dierenfeld {1998) paper cited in the main text. These
researchers did measure chitin-bound nitrogen in their
samples of {mostly) captive invertebrates, subtracting it
from total nitrogen before deriving protein %. Chitin lev-
els, like nitrogen levels, vary widely among insects; how-
ever, where this information is unavailable, Bell {1990)
suggested reducing the nitrogen content of insects by 8.5%,
a factor he judged to represent the amount of nitrogen
bound to chitin in the “average” insect.

Several papers reported nitrogen %s for a variety of
noncaptive invertebrate orders: Ramos-Elorduy et al. 1997,
Redford and Dorea 1984; Robet et al. 1995. In working
from information in these articles toward an overall aver-
age % protein, nitrogen %s for each species were adjusted
using Bell’s (1990) factor, then converted to protein %.
Next, within each study, estimated protein %s were aver-
aged for species within orders; finally, estimated protein
%s were averaged across orders. Table 2 summarizes this
information.

The protein %s presented below must be viewed with
caution, for several reasons. First, methods for measuring
nitrogen (from which protein estimates are derived) are
not always consistent across studies. A fifth study, Studier
and Sevick (1992), used a different method than that of
the researchers in Table 2; their nitrogen %s were nearly
double than those typically reported in other studies {even
with the adjustment suggested by Bell, protein levels
derived from their nitrogen %s were, for some orders, in
excess of 100%).

A related issue to keep in mind is whether Bell's (1990)
chitin adjustment factor is appropriate for all insects, even
on an average basis (for example, research described in
deFoliart 1975 suggests that a factor approximately three
times as large as Bell’s may be appropriate for some locust
species). Perhaps a better adjusiment for nonprotein
nitrogen would bring results of the Studier and Sevick
(1992) study into the ranges reported by other research-
ers. This study included 16 orders of insects collected in
Michigan, so it is unfortunate that meaningful protein %s
cannet be derived from its daca.

Finally, the samples of insects in the data set below
ray not represent the population of inseces available and
desirable to the “average” breeding bird in North America;
also, not all of the insects in this data set were collected
it North America. The insects studied by Ramus-Elorduy
et al. were species deemed “edibie” by people of Mexico;
nevertheless, these data are worth considering because
they appear to include more immature forms than would
typically be collected by sweepnet (as in, e.g., Robel et
al.). The insect orders that were sampled by studies in the
data set of Table 2 include the following (the accompany-
ing estimated protein %s were averaged across studies):
Orthoptera (grasshoppers, crickets) 59%; Diptera (flies)
50%j; Hymenoptera {ants, wasps, bees) 50%; Hlemiptera +
Homoptera (plant bugs} 49%,; Lepidoptera (moths, butter-
flies} 48%; Coleoptera (beetles) 47%; Isoptera (termites)
40%.

Clearly, more research needs to be done on ways to
sample insect populations and to accurately estimate their
protein levels. Meanwhile, however, a very rough estimate
of the average protein % of insects (as extrapolated from
resubts of the above-cited articles and adjusted as suggested
by Bell 1990) would be about 50%. It should be stressed
that Barker, Fitzpatrick, and Dierenfeld (1998) were the
only researchers among those cited above to use empiri-
cal measures of chitin-bound nitrogen in deriving protein
Y%; thus, although their protein estimates are limited in
scope, they are high in validity.

TABLE 2. ESTIMATED PROTEIN % OF INSECTS

Estimated Protein % (DM hasis)

Authors Collection Ibr&\:e'!c(ch Range of Grand Mean of
Location Orders Crder Means Order Means
Barker et al. {captive) 5 31-60 46
Ramos-Elorduy et al. Mexico 7 31-61 44
Redford & Dorea mostly U.S. 6 40-65 54
Robel et al. Kansas 12 5067 58

Fall 2002

17




Acknowledgements

Several people contributed to the development of this for-
mula. Di Conger began the process with her gift of Klasing's
book, and Marc Payne provided encouragement and support
throughout. [ am particularly grateful to Janine Perlman and
Astrid MacLeod for inspiration, information, and discussion. [
thank the rehabilitazors who used FoNS on a trial basis in the
2001 season (especially Marsha Booker, £ Conger, fen Norton,
and Tri-State Bied Research & Rescue). Finally, I appreciate
suggestions made by the two anonymous reviewers of the manu-
script submitted for consideration, and also the editorial skils
of Marianne Skoczek.

References

Batker, D., M. Fitzpatrick, and E. Dierenfeld. 1998, Nutrient
composition of selected whole invertebrates. Zoo Biology,
17(2): 123-34.

Bell, G. (1990). Birds and mammals on an insect diet: A primer
on diet composition analysis in relation to ecological ener-
getics. in Awian foraging: Theory, methodology, and applica-
tions (Studies in avian biology no. 13), eds, M. Morrison, C.
Ralph, ]. Verner, and }. Jehl, pp. 416-22. Lawrence, Kan.:
Cooper Ornithological Society.

Berdanier, C. 2000. Advanced nutrition: Macronutrients (27 edi-
tion). New York: CRC Press.

Birkhead, T, E Fletcher, and E. Pellatt. 1999. Nestling diet,
secondary sexual traits and fitness in the zebra finch.
Proceedings of the Roval Society of London B, 266(1417):
385-90.

Boag, . 1987. Effects of nestling diet on growth and adult size
of zebra finches (Poephila guttata). The Auk 104(2): 155-66.

DeFoliact, G, 1975, Insects as a source of protein. Bull. the
Entomological Society of America 21(3): 16163,

Gebhardt-Heinrich, S., and H. Richner. 1998. Causes of growth
variation and its consequences for fitness. In Avian growth
and development, eds. J. Starck and R. Ricklefs, pp. 324-39.
New York: Oxford University Press.

Gill, E 1995. Ornithology. New York: W. H. Freeman & Co.

Johnson, R. 1993. Effects of diet quality on the nestling growth
of a witd insectivorous passerine, the house martin Delichon
urbica. Functional Ecology 7(3): 255-66.

Klasing, K. 1998. Comparative avian nutrition. New York: CAB
International.

de Kogel, C. 1997. Long-term effects of brood size manipula-
tions on morphological development and sex-specific mor-
tality of oftspring. J. Animal Ecology 66(2): 167-78.

Lochmiller, R., M. Vestey, and J. Boren. 1993. Relationship
between protein nutritional status and immunocompetence
in northern bobwhite chicks. The Auk 110(3): 503-10.

Macleod, A., and J. Perlman. 2001. Adventures in avian
nutrition: Dietary considerations for the hatchling/nestling
passerine. J. Wildlife Rehab. 24(1): 10-15.

Martin, T. 1987. Food as a limit on breeding birds: A life-
history perspective. Annual Review of Ecology and Systematics
18:453--87.

McCarty, J. 2001, Variation in growth of nestling tree swallows
across multiple temporal and spatial scales. The Auk 118(1):
176-90.

18  Journal of Wildlife Rehabilitation

Metealfe, N., and P Monaghan. 2001, Compensation for a bad
start: Grow now, pay later? Trends in Ecology and Evolution
16(5): 254-60.

O'Connor, R. 1984. The growth and development of birds. New
York: Wiley.

Perlman, J., and A. MacLeod. 2001. Food for thought. J. Wild-
life Rehab. 24{1): 26-27.

Ramos-Elorduy, ., J. Moteno, E. Prado, M. Perez, . Qtero, and
0. de Guevara. 1997. Nutritional value of edible insects
from the state of Qaxaca, Mexico. J. Food Composition and
Analysis 10{2): 142-57.

Redford, K., and ]. Dorea. 1984. The nutritional value of in-
vertebrates with an emphasis on ants and termites as food
for mammals. J. Zoology London 203(3): 385-95.

Ricklefs, R. 1983. Avian postnatal development. [n Avian biol-
ogy, Yol 111, eds. . Farner, J. King, and K. Parkes, pp. 1-83.
New York: Academic Press.

. 1968. Patterns of growth in birds. The Ibis 110(4):

419-451.

1973, Patterns of growth in birds. [I. Growth rate and
mode of development. The Ibis 115(2): 177-201.

Robel, R., B. Press, B. Henning, K. Johnson, H. Blocker, and
K. Kemp. 1995, Nuttient and energetic characteristics of
sweepnet-collected invertebrates. J. Field Ornithology 66(1):
44-53.

Schew, W., and R. Ricklefs, 1998. Developmental plasticity. In
Avian growth and development, eds. ]. Starck and R. Ricklefs,
pp. 288-304. New Yorl:: Oxford University Press,

Studier, E. and S. Sevick. 1992, Live mass, water content,
nitrogen and mineral fevels in some insects from south-
centtal lower Michigan. Comp. Biochem. Physiol. 103A(3):
579-95.

Wright, |, C. Bath, P. Cotton, and D. Bryant. 1998. Quality vs.
quantity: Energetic and nutritional trade-offs in parental pro-
visioning stracegies. /. Animal Ecology 67(4): 620-34.

To Contact the Author
Diane Winn, Ph.D.
Avian Haven

418 Notth Palermo Road
Freedom, ME 04941
USA

Tel: 207/382-6761

E-mail: avianhaven@northlandlink.com

Psychology Department
Colby College
Waterville, ME 04901
USA

Tel: 207/872-3144

E-mait: dswinn@colby.edu

NEO-REHABILISMS...

koikilotherms
animals dependent on
carp as a source of heat §

refurgitate |
the action of a cat with §
a hairball g




 WILDLIFE MEDICINE: AND REHABILITATION'

Survival and Movements of Translocated

Raccoons in Northcentral Illinois
by Maia Mosillo, Edward J. Heske, and John D. Thompson

Many species of wildlife are thriving in human-dominated landscapes. In
the midwestern United States, for example, some species of game and furbearing
mammals such as white-tailed deer (Odocoileus vivginianus}, coyotes (Canis latrans),
raccoons {Procyon lotor), and opossums (Didelphis virginiona) are probably near his-
torical record high numbers (Hoffmeister 1989). As populations of humans also con-
tinue to increase, conflicts between humans and wildlife are inevitable. In 1994, for
example, 45,331 mammals were handled by nuisance wildlife control permittees in
[Hinois (Bluett 1995). Raccoons accounted for 13,193 (29%) of these mammals and
were by far the most common pest species. Illinois law allows for nuisance raccoons
to be euthanized, but many are relocated to woodlots or forest preserves in rural
areas. A total of 18,879 mammals were reported as translocated and released in lili-
nois in 1994, including 5,832 raccoons (Bluett 1995). These numbers are typical of
recent years, but they probably underestimate the true numbers of translocated
animals because many residents of rural areas handle nuisance wildlife problems with-
out reporting them to state agencies.

Translocating nuisance wildlife to rural habitars might seem a humane way to
handle problem animals. However, survival rates of translocated animals after re-
lease are not known. Translecated deer, for example, generally have high mortality
rates (O'Bryan and McCullough 1985, Jones and Witham 1990, Bryant and Ishmael
1991). Radiotelemetry studies of translocated raccoens have vielded mixed results.
Frampton and Webb (1973} and Taylor and Pelton {1979) reported high survival
rates among translocated raccoons, but Wright (1977) and Rosatte and Maclnnes
(1989) found more than half of the raccoons translocated in their studies died within
a few months of release. Few studies have monitored the fates of raccoons trans-
located from uthban to rural environments {Rosatte and Maclnnes 1989), and no
published studies have simultaneously monitored survival rates of resident raccoons
at the release site.

Translocating wildlife could facilitate the spread of zoonotic diseases (Davidson
and Netties 1992). For example, the rapid spread of rabies in raccoons in the eastern
United States has been linked to transtocation of disease-carrying animals (Nettles
etal. 1979, Smith et al. 1984, Jenkins and Winkier 1987). If translocated raccoons
settle near human residences, they could add te nuisance wildlife problems in
rural areas. Finally, translocated raccoons could compete with resident popuia-
tions for food or other resources, disrupt existing social structure of resident popu-
lations, or increase rates of predation on songbird and waterfowl nests or other
threatened wildiife.

This study compares survival rates, dispersal from release area, and causes of mor-
tality among raccoons translocated from an urban to a rural area, translocated from a
rural to a rural area, and {as a control) residents captured at the rural release site. The
authors recorded habitars used as daily den sites by translocated and resident rac-
coons as an indicator of whether transtocated raccoons were likely to add to wildlife
nuisance problems for human residents of rural areas.

Study Area

The study was conducted in southern Kane County and northern Kendall County,
Illinois. The release site was the Lone Grove Forest Presevve (LGEP) in Kane County
{(80°33°45"E, 41°51°3"N). The 47.3 ha preserve included about 33.3 ha of mature
upland forest in two blocks on either side of a paved road, 2 ha of old field under-
going succession, and 12 ha of open, mesic grassland bisected by a small creek.

The area surrounding LGFP was dominated by row-crop agriculture, primarily
corn and soyheans. Agricultural fields were occasionally dissected by creeks or drain-
age ditches. A few isolated woodlots were scattered throughout the region. Most
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woodlots were small (<10 ha) and appeated as istands in the
agricultural matrix. The only other trees in this landscape wete
associated with farmsteads, residential areas, and occasionally
along crecks.

Methods

The authors studied three treatment groups in each year:
resident raccoons were live-trapped in LGFP; transtocated
rural raccoons were live-trapped in another wooded area (Max
McGraw Wildlife Foundation, Dundee, Illinois); and trans-
located urban raccoons were captured by licensed animal
controt agents in response to nuisance wildlife complaints
{from Kane, DuPage, and Cock Counties, lllinois). In 1993
the authors captured and radiocotlared resident raccoons from
30 August-1 October, translocated rural raccoons from 2-29
September, and translocated urban raccoons from 6-29
September. In 1994 the authors captured and radiocoliared
resident raccoons from 28 July—1 August, translocated rural
raccoons from 311 August, and translocated urban raccoons
from 14 August-23 September. Raccoon movements from
1 September—15 November 1993, and 28 july—12 November
1994 were followed. The authors conducted their study in the
fall of each year because this is when the greatest number of
nuisance raccoon complaints occur.

The authors captured raccoons in box traps, sedated them
with Telazol®, then weighed, measured, and eartagged them
for individual identification. Approximasely equal numbers of
adult males and females in each weatment group were fitted
with radiocollars. Radiocollars were equipped with a moertalicy
switch and weighed 120-126 g. Animals were held in their
traps until they recovered from the anaesthetic and were then
refeased at LGFP. All translocated animals were released at
the parking area on the north side of LGFP  because this was
the standard practice of many nuisance animal control agents.
Resident raccoons were released either at their capture site or
at the parking area if the capture site was less than approxi-

mately 5000 m away, and they wete released within 24 hr of
capture. The Laboratory Animal Care Advisory Committee
of the University of llinois at Urbana-Champaign approved
afl procedutes for capture and handling of raccoons.

After release, the authors attempted to locate
radiocollared raccoons daily until mid-November. Dara col-
lection for an acclimation period was not delayed because
some responses of interest {e.g., dispersal from the release
site) typically occurred in the first few days afrer release.
Azimuths were recorded via a vehicle-mounted, single-peak
yagl antenna system. Four (4} azimuths/raccoon were re-
corded for each daily focation from a set of fixed points cor-
responding to landscape features easily identifiable on maps
and acrial photographs. Because the study area was gener-
ally covered with a grid system of county roads at 1.6 km {1
mile) intervals, the authors were able to confirm the loca-
tions by driving around the area until the particular land-
scape feature where the animal had denned was identified.
Daily locations of radiocollared raccoons were then plotted
on aerial photos. The authors determined linear distance
from the release point and determined habitat classifica-
tion: for each location: woodlot, hedgerow, waterway, agri-
cultural field, residential property (farmsteads and other
human habitations}. Habitat use at this scale was easily de-
termined in the field when azimuths were recorded, given the
open landscape and grid-like system of rural roads. Because
only some individuals, particularly resident raccoons, were
located consistently, the authors quantified habitat use as
frequency distributions for comparative purposes. A frequency
distribution of den sites in each habitat was first calculated for
each individual. Frequencies in each habitat type were then
summed over all individuals in each treatment group for each
year, and overall frequency distributions were recalculated from
these summed values. Thus, each individual contribured
equally to the final frequency diseribution for each treatment
group in each year,
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FIGURE 1. KAPLAN-MEIER SURVIVAL FUNCTIONS

Kaplan-Meier survival functions, estimated from days postrelease, for radiocollared raccoons trapped and released
at the Lone Grove Forest Preserve, Kane County, illinois (resident = R), trapped in another wooded area and translocated to
the forest preserve (translocated rural = TR), and trapped as nuisance wildlife in suburban Chicago and translocated to the
forest preserve (translocated urban = U}. Daily tracking was conducted 30 August—15 November 1993 and 28 July—12 Novem-
ber 1994, Curves are of different lengths because some groups were tracked for longer intervals than others.
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TABLE 1. FATES OF RADIOCOLLARED RACCOONS
1993 1994
Treatment Group Survived Died Disappeared® Survived Died Disappearec{j
Daily tracking period®
Resident 7 3 13 2
Translocated rural 7 2 2 8 3 4
Translocated urban 5 p 3 12 2
Overwinter®
Resident 5 1 1 11 2
Translocated rural 5 1 1 4 2 2
Translocated urban 4 1 8 1 3

* Individuals could no longer be located, no mortality signal detected.
®1993: 30 August-15 November; 1994: 28 July-12 November.
<November-~April.

Fates of radiocoltarad raccoons trapped and released at the Lone Grove Forest Preserve, Kane County, Hliinois (resident},
trapped in another wooded area and translocated to the forest preserve {translocated rural), and trapped as nuisance

wildiife in suburban Chicago and translocated to the forest preserve (translocated urban}, 1993-94,

Results

The study radiocollared and tracked 76 raccoens: 31 (15 M,
16 F) in 1993 and 45 (23 M, 22 F) in 1994. Sample size in cach
ereatment group was equal within each year, with the excep-
tion rhat the authors radiocollared 11 raccoons in the teans-
located rural group in 1993 (instead of 10). Radiocollared
animals were monitored for 45-77 days in 1993 and 50-107
days in 1994.

Survival functions did not differ between males and females
in either year (1993: X?1 = 0.75, P = 0.39; 1994: X*1 = 1.38,
P =0.24}; therefore, the authors pooled sexes for further analy-
sis. Each year was analyzed separately because raccoons were
tracked for >1 month longer in 1994 than in 1993,

Survival functions did not differ among the three treatment
groups (1993: X2 = 0.18, P = 0.91; 1994: X*2 = 0.66, P = C.7Z;
Figure 1). The authors also did not detect differences in sur-
vival estimates among treatment groups in either year (mean
estimate at 45 days postrelease for 1993: resident = 0.70 [95%
Cl = 0.27), wanslocated rural = 0.79 [95% CI = 0.27), trans-
located urban = 0.78 [953% CI = (0.31]; mean estimate atr 50
days postrelease for 1994; resident = 0.93 [95%CI = 0.12}, rrans-
located rural = 0.85 [95% CI = 0.20], transtocated vrban = 0.87
[95% CI = 0.18]}. Fourteen known dearhs occurred during the
daily radioteacking periods in 1993 and 1994: five raccoons were
killed by vehicles, four were apparently killed by local home-
owners (three radiocollars were found discarded, one raccoon was
found shot), one raccoon was trapped and killed as nuisance
wildlife on private property, and four died of unknown causes {death
occurred in tree cavities or in ground burrows, hence carcasses
were not recovered for necropsy). Mortalities were distributed
similarly among all three treatment groups {Table 1). In addi-
tion, 10 radiocollared animals were lost during the daily track-
ing period, and their fates were unknown.

Of 19 radiocollared raccoons known alive at the end of the
tracking period in 1993, 14 survived the winter, three died
between November and April, and two disappeared (fates
unknown). Of 33 radiocollared raccoons known alive at the
end of the tracking petiod in 1994, 23 survived the winter, five
died between November and April, and five disappeared (Table
1). Pooling data from both years, the numbers of raccoons that
survived the wintet, died during the winrer, or were lost
during the winter were not different among freatment groups
{4 = 3.86, P = 0.43). Excluding lost animals from the analy-
sis did not affect the results (22 = 2.17, P = 0.34).

Resident raccoons denned in or near LGFP during the
radiotracking periods in both years, with the exception of one
male in 1993 and one female in 1994 (the latter wandered
widely but recurned periodically until killed on the road about
1 month postrelease). In contrast, almost all translocated rac-
coons dispersed from the release site (Figure 2). In 1993 only
two of 21 translocated raccoons were still denning <1 ko from
the release site at the end of the tracking period. Pooling data
from both years and excluding animals that died or were lost,
18 of 20 resident raccoons, three of 16 translocated rural rac-
coons, and three of 17 translocated urban raccoons were still
denning <1 km from the release site at 50 days postrelease
(X?2 = 25.93, P<0.001). Differences in residency among the
treatment groups were underestimated by this analysis because
four of the raccoons in the resident sample that died before 50
days postrelease had consistently denned in the LGFP during
the pericd they were monitored prior to their deaths.

Whereas most of the resident raccoons remained near the
release site, many of the translocated rural and translocated
urban raccoons dispersed considerable distances (Figure 3).
Three translocated raccoons were located 24, 25, and 60 km
from the release sitc during acrial searches. The mean distance
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FIGURE 2. DEN DISTANCES FROM RELEASE SITE OVER TIME

Numbers of radiocollared raccoons trapped and released at the Lone Grove Forest Preserve, Kane County, Hlinois
{resident = R), trapped in another wooded area and transiocated to the forest preserve (transtocated rural = TR}, and
trapped as nuisance wildlife in suburban Chicago and translocated to the forest preserve (translocated urban = TU)
that denned < 1 km from the release site over time (days postrelease), 1993-94, Declines include [osses due to both
dispersal and mortality. Curves are of different lengths because some groups were tracked longer than others.
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Distances from the release site for radiocollared raccoons trapped and released at the Long Grove Forest Preserve, Kane
County, lllinois (resident = R), trapped in another wooded area and translocated to the forest preserve {translocated rural
= TR}, and trapped as nuisance wildlife in suburban Chicago and translocated to the forest preserve (translocated urban =

TU} and known alive at the end of the period of daily radiotracking, 199394,

from the release site, excluding known mortalisies, at the end
of the period of daily tracking each year differed among treag-
ment groups (1993: X22 = 7.78, P = 0.02; 1994: X2 = 18,95,
P< 0.001}. In both vears, distances from the release site for
resident raccoons (1993: 731 & 424 m; 1994: 391 + 125 m)
were less than those for both translocated rural {(1993: 3796 +
2852 m; 1994: 9092 + 8013 m) and translocated urban
raccoons (1993: 7218 £ 8055 m; 1994: 7870 + 6962 my
Ps<0.05), whereas translocated groups did not differ in cither
year {Ps> 0.05).

22 Journal of Wildlife Relabilitation

Resident raccoons denned most frequently in wooded areas
(i.e., LGFP; Figure 4). Translocated raccoons frequently denned
near human residences as well as in wooded areas, and they
often denned in agriculzural fields and along waterways.

Discussion

In both years of the study, about 75-80% of the translocated
raccoons survived until = 2 months postrelease (Figure 1), which
did not differ from survival estimates for raccoons trapped at
the release site. The survival of a translocated individual prob-
ably depends on a vatiety of factors, including condition and
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Frequency distributions of habitats used for den sites during 1993-94 by radiocoltared raccoons trapped and released at
the Long Grove Forest Preserve, Kane County, lllinois (resident = R), trapped in another wooded area and translocated to
the forest preserve (translocated rural = TR), and trapped as nuisance wildlife in suburban Chicago and translocated to the
forest preserve {translocated urban = TU), weighted so that each individual raccoon contributes equally. "Wooded” =
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however, among the three treatment groups. Severe winter
weather did not begin until about 3 months after transloca-
tions were conducted, and translocated raccoons still being
monitored at the end of the fall radiotracking period had eypi-
cally established new home ranges and den sites by that time.

In contrast to survival rates, dispersal patterns differed con-
siderably between resident and translocated raccoons. Most of
the resident sample remained in the vicinity of LGFP; with
few exceptions, the linear disrance between successive densites
averaged <400 m. Both translocated rural and translocated
urban raccoons typically dispersed from the release site within
hours to & few days. Dispersal could be a consequence of com-
petition far den sites or other resources with resident animals
at the release site, or due to disorientation and attempted hom-
ing by the released animals. The probability that a translo-
cated raccoon would remain at the release site and the total
distance dispersed from the release site by the end of the track-
ing period did not differ between raccoons translocated from
urban to rural or from rural to rural environments.

The 24 translocated urban raccoons tracked by Rosatte and
Maclnnes (1989) similarly dispersed from their rural release
sites but generally settled within 10-20 km of the release site.
Other studies have reported some long-range movements by
translocated raccoons; Wright (1977) reported mean dispersal
distances of 27.5 ki for 28 radiocollared and 25.7 km for 13
recoveted (of 1,750 eartagged) raccoons moved from Florida
to Kentucky, and Tahatahai and Kennedy (1989) reported a
mean dispersal distance of 32.4 km for 25 recovered (of 450
eartagged) raccoons moved from urban to rural areas in Ten-
nessee. The latter two studies detected maximum dispersal
distances of 107 km and 295 km, respectively, from release
sites for recovered, eartagged animals.

Because most of the translocated raccoons did not seay at
the release site and sometimes dispersed considerable distances,
translocated animals could add to nuisance wildlife problems
for rural human residents or increase the spread of disease dur-
ing zoonotic outhreaks. Raccoons exhibit high incidences of
exposure to various wildlife diseases (e.g., Krebs et al. 1995,
Centers for Disease Control 1997), and the risk of translocat-
ing cliseases or parasites along with nuisance animals is an im-
portant consideration (Cunningham 1996). Hence, because
some translocated animals disperse for long distances after
translocation, the rate of spread of zoonotic disease could be
accelerated considerably. Indeed, many translocated raccoons
denned near human residences or on residential property, in-
cluding backyards, barns, houses, and even a gas station. At
least four transfocated raccoons were captured or killed by to-
cal hutmnan residents because of nuisance behavior (one during
the tracking period, three during the winter of 1994).

Further research on the effects of translocating raccoons is
warranted because of the porential consequences for other wild-
life species. Raccoons are important nest predators on song-
birds {(Whelan et al. 1994, Donovan et al. 1997), game birds
{Miller and Leopold 1992}, waterfow] {Urban 1970, Duebbert
and Kantrud 1974, Greenwood 1981, Jobin and Picman 1997),
and other wildlife (e.g., turtles; Christens and Bider 1987,
Congdon et al. 1987). Translocated raccoons also may com-
pound the intense predation pressure already experienced by
some wildlife in fragmented habitats. In some areas, existing man-
agement practices, such as waterfow] management (Urban 1970,
Fritzell 1978, Sargeant et al. 1993) near a release site, could be
jeopardized by an infusion of translocated raccoons. Finally,
increased competition for food and den sites, or distuption of
social organization, could negatively affect resident raccoons.

Fall 2002 23



Management Implications

This study shows that survival rates of transiocated rac-
coons can be as high as those of resident animals. This finding
supports the view of some that translocation is a humane
method for handling nuisance wildlife problems (Diehl 1988).
However, large numbess of raccoons translocated into an area
could increase competition for resources with resident raccoons,
predation pressure on the other wildlife, and nuisance wildlife
problems for human residenits near release sites. Records from
licensed animal controllers in Kane County show that +84
raccoons were released in LGFP in 1993 prior to this study,
and 823 more were released at other sites within the county.
Raccoons are abundant in most of the United States Midwest,
and there are few, if any, places to release a translocated rac-
coon where there is not already a substantial population of
other raccoons or people. Further, most nature preserves around
urban or sub-urban areas are relatively small and are uniikely
to accommodate the thousands of animals handled by animal
control professionals each year. Even when a translocated rac-
coon survives, howeves, this study indicates it rarely stays at
the release site. When the risk of facilitating the spread of
disease during zoonatic outbreaks also is considered, teans-
location of nuisance wildlife becomes a less attractive option.

Alternatives to translocation for solving nuisance wildfife
problems also have drawbacks. The simplest alternative is
cuthanasia, but it is the most controversial. The use of repro-
ductive inhibitors (Howard 1967) or surgical sterilization
(Bojrab et al. 1983) is costly and labor intensive. Physically
excluding nuisance wildlife from private property would be the
most humane solution but may be difficult and ineffective.
Thus, the negative effects of translocating large numbers of
animals on wildlife and human residents of rural ateas near
release sites must be weighted against the negative public opin-
ion and ethical considerations concerning euthanasia or ster-
ilization when determining policy for the disposition of nui-
sance wildlife.
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B definitive symptom exhibited by raccoons that
' have swallowed a Tootsie Pop whole

fugomorph
rabbit carrier
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It’s important...
It’s a lifesaver...

1t’s educational...
And it’s fun!

Host AN IWRC Basic or

ADVANCED SKILLS SEMINAR

Meet other rehabilitators in your area—

and build the nucleus of future activities.

Help local rehabilitators learn the basics and beyond.

The Basic Skills Seminar lecture topics include introduction to wildlife rehabilitation, basic anatomy/
physiology, handling, physical exam, stress/shock, thermoregulation, calculation of drug dosages, housing
standards, zoonoses, nutrition/malnutrition, neonatal raptor care, conditioning, and release and euthanasia

criteria.

Laboratory topics include hands-on physical examination, weighing, gavage, injection, and limb immobiliza-

tion techniques on live animals.

For more information about Advanced Skills Seminars, classes dick on the “training” button on the

WRC website (www.iwrc-online.org).

The seminar host will provide local transportation for the instructors; the classroom, the live animals and at
teast two qualified people {cne of them a veterinarian) to assist the instructors in the lab. During the regular
breaks in classroom presentation—and the night between classes——you will have the opportunity to meet and
feed those who attend. This “entertainment” can be as simple or as elaborate as you desire. Friend-raising and

building/strengthening your focal network fits perfectly in this setting.

If your group would like to host an IWRC Skills Seminar, please
contact the IWRC office at skilis@iwrc.org or call (707) 864-1761.
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COLUMN.

Operating Instructions

NUISANCE SITUATIONS INVOLVING PIGEONS

by Nathalie Karvonen

n all "nuisance wildlife” situations, it
is important to explain to people why
animals behave the way they do.

This helps create some empathy for the
critter(s) involved.

Aot of city dwellers call our hotline with
questions and complaines about pigeons
{or rack doves). In the wild, pigeons used
to roost and nest on cliffs and rocky
ledges. Today, in uthan areas, they seek
out similar structures—usually high, flat
surfaces such as the tops of signs, roof-
tops, window sills, or balconies.

The simplest way to deter pigeons
from roosting on the the ledge or railing
of a balcony is to add a physical barrier
that prevents the birds from coming in
contact with the roosting area. A stiff
piece of wire strung from one end of the
ratling (or ledge) to the other at least a
couple of inches above the area will pre-
vent the birds from accessing it. The pi-
geons will not be comfortable roosting on
a skinny piece of wire and will go else-
where. Make sure that the caller knows
not to use something flexible such as fish-
ing line in case it comes loose and gets
wrapped around a bird’s legs, feet, or wings.

In order to roost on sloped roofs, pi-
geons genesally come in for a landing at
the peak of the roof and walk down to
another area. As above, stringing a piece
of wire a couple of inches above the peak,
from one end to the other, should dis-
courage them from landing on the peak
in order to access the rest of the roof.

A balcony that is “furnished” with a
barbecue grill, lawn chairs, or boxes pro-
vides shelter from the elements and hid-
ing places from predators, making it an
ideal nesting spot. It is especially appeal -
ing if it is not used much, as is usually
the case during the winter.

Pigeon nests are usually pretry
flimsy—just a few sticks pushed rogether
and hidden behind & box or under a chair,
Pigeons can nest all vear round and usu-
ally lay two eggs. If the eggs have been in
the nest for an unknown pericd of time,
or if there are babies in the nest, we
strongly encourage telerance until the
young are hatched and old enough to fly

away. Callets should be informed that the
egps will hateh in 17 to 19 days, and that
the young should be flying in approxi-
mately 35 days.

The catler can do some quick clean-
ing of the balcony—or even use the bar-
becue—during the waiting period, if they
wish. But they should keep their time on
the halcony to just a few minutes, espe-
cially if there are eggs in the nest or very
young babies. In these situations, the
young need one of the parents with them
most of the time to keep them warm,
Under no civcumstances should the caller let
their pets out onto the balcony.

If the caller wants to do some quick
cleaning, ensure that they do not remove
the protective object(s) that the pigeons
chose to hide their nest underfbehind.
Also, the caller should wear a face mask
and rubber gloves when cleaning bird
feces from the balcony.

The caller should keep a close eye out
during the waiting period to make sure
that other doves do not make an addi-
tional nest on the balcony (or the same
doves if the first babies are older). If this
does happen, and the caller catches it
quickly, the nest and eggs should be re-
moved immediately. In most arcas, a
permit is not required to do this.

Once the baby doves are old enough
1o fly, the balcony should be completely
cleaned (using the above precautions}
and all objects that could provide cover
for other nests removed.

Don‘t Feed the Pigeons!

Many people whe enjoy feeding birds
iny their yards do not appreciate the pres-
ence of pigeons, who quickly learn where
they can get a free meal. Luckily, thissitu-
ation is easily remedied. Feeders can be
stocked with small seeds, which pigeons
do not enjoy as much as the larger ones.
Callers can also purchase a feeder with
weight-sensitive perches; heavier critters
(including pigeons and squirrels) will
trigger the door of the feeder to close,
denying them access to the seed inside.

Pigeons are intelligent birds. A big,
“scarey” plastic owl placed onaroof ora
balcony to deter them from coming to

visit, is unlikely to work for long. At first
the birds may be wary of their new guest.
But, after it does not move for a day or
50, the pigeons will quickly habituate to
it and not consider it to be any threat to
them at ali. Some claim that hanging
the owl from a string so that it moves with
the wind makes it more effective, how-
ever, we have not found this to be true—
at least not for long.

Always talk to callers about pigeon
poisoning (with Avitrol), which is anasty
practice carried out by some pest control
companies (unless you ate lucky enough
to be in an area which has outlawed it).
In my opinion, peisening pigeons is cruel
and pointless. The birds die a slow and
painful death, convulsing and shaking.
Nontarget birds are often poisoned un-
intentionally, including secondary poi-
soning of wild animals {like the peregrine
falcon) that prey on pigeons. The nui-
sance situation that prompted the desire to
use the poison, unless long-term measures
are implemented, will likely keep hap-
pening. There is no shortage of pigeons
in most urban areas and, if the attractant
remains, the birds will keep coming.

Pigeons and People: A Long History

The pigeon was the first bird to be
domesticated by our species in about
4500 BC, Over the centuries, we have
used pigeons for meat and trained them
to help us find shipwrecked sailors. They
have carried messages for us in wartime;
news of Napoleon's defeat ar Watetloo
reached England by carrier pigeon four
days before the news reached there by
horse and ship.

By talking to our callers about pigeons
and their long-standing relationship with
us and giving them easy solutions to their
problems, we can help people to tolerate
the unwitting indiscretions of this bird
and co-exist with them in peace. G

Nathalie Karvonen is the executive divec-
tor of the Toronto Wildlife Centre. TWC
operates o wildlife hotline service available
to the public. Last year the hotline received
more than 16,000 calls.
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L COLUMN |
Food for Thought

MICROMINERALS

by Astrid MacLeod and Janine Perlman

Ithough there is no universal

definition for microminerals,

they are generally agreed o in-
clude minerals needed (and present in
the bady) in amounts equal to or less
than those of iron. Nine trace minerals
and six ultratrace elements are believed
to be essential.

Asnoted in the tast “Food for Thought”
column, minerals are quite different from
vitamins. They are inorganic and chemi-
cally stable, so they do not break down
instorage. They don't break down in the
body, either, but small amounts are fost
daily through normal body processes
such as cell replacement and stoughing
(e.g., from the gur and skin).

Many of the mictominerals are
metals. Because some are chemically
similar, essential (and nonessential) min-
erals can compete with each other for
absorption and use in the body. For this
reason, an excess of one mineral can
cause a deficiency of another. Other
inhibitors of mincral abscrption may
include substances from plants such as
fibers, tannins, oxalate, and phytate. On
the other hand, many microminerals ace
better absorbed when consumed from
animal sources andfor in association with
organic molecules {e.g., heme, or amino
or other organic acids). Absorption of
minerals is often responsive to their
icvels in the body; minerals are better
absorbed when body levels are low, and
less efficiently absorbed when the ani-
mal is replete in the mineral.

Iron is well known for its role in
hemoglobin, the protein in red blood
cells that carries oxygen. There, iron
resides in the center of a heme group, a
ring-tike structure. Iron is also needed by
pachogens for their own cellular metabo-
lisin. In a bacterial or parasitic infection,
mammals and birds sequester iron in
areas away from their circulation so as
to starve the pathogens. This causes
*anemia of infection,” which, if aggres-
sively treatec], as by high iron supplemen-
tation or intravenous iron dextran, can
resule in the pathogens overwhelming
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the host’s immune system. Myoglobin,
the oxygen carrier in muscle, likewise
contains iron in a heme group of the
protein.

fron is a cofactor in a large number
of enzymes involved in a wide range of
metabolic functions, including the
harvesting of energy from food, DNA
synthesis, amino acid metabolism, the
antibacterial immune response, the for-
mation of collagen, and more. Deficiency
symptoms include loss of stamina (from
anemia) and, in some cases, loss of coat
ot feather pigmentation.,

Dietary sources include organs, red
meat, clams and oysters, nuts, and green
leafy vegetables. Iron is better absorbed
in heme than in other forms; absorp-
tion is also aided when it is chemically
reduced by antioxidants such as ascor-
bic acid.

[ron absorption is fairly well regulated
depending on need, but oversupplemen-
tation can result in toxicity. Captive
mammals and birds are subject to po-
tentially lethal “iron storage disease,”
which may be a combination of excess
dietary iron, stress, and other as-yet-
unknown factors.

Copper is required for the transport
of iron; thus, a deficiency of copper also
results in anemia. Copper, like iron, is
required in the oxidation of food for
energy, and in antioxidant functions,
including those of the immune system.
There is a mutual competition with zinc
for uptake.

Species and even breeds of animals
may vary in the amounts of copper that
they absorb, that satisfy their require-
mengs, and that resule in toxicity. Cop-
per requirement increases in infections
hecause of the need for iron transport out
of the blood. Symptoms of deficiency
include anemia and poor growth/
plgmentation of keratin structures.

Although excess dietary levels can be
toxic, subtoxic amounts of copper
sulfate are sometimes used as an anti-
microbial agent in feeds. Toxicity is
stpnaled by liver, kidney, and gastro-

enterological malfunction, and by green-
ish discoloration of those tissues/organs.

Dietary sources of copper include
iiver, shellfish, and legumes, although
levels in foods are variable, depending
on species and provenance, Milks of
various mammals can be dramatically dif-
ferent not only in their macronutrient
composition, but also in their levels of
tnicrominerals. For example, cows’ milk
is very low in copper compared to many
other milks, and it can cause copper
deficiencies when fed to wild species.

Zing is required in more enzyme sys-
tems than are all of the other micro-
minerals combined. It is part of every
class of life-sustaining biochemical
reaction, and is involved in disposal of
CO, and harmful free radicals, break-
down of complex food melecules, and
synthesis of nucleic acids {DNA and
RNA). It regulates gene expression, and
is involved in irnmune responses, wound
healing and tissue integrity/growth,
olfaction and taste, insulin function,
and much more.

Since it is needed for so many reac-
tions basic to life, deficiency symptoms
include stunted/abnormal growth in
young animals, while adults may exhibit
decreased appetite, blunted olfaction/
taste, and dermatitisfkeratosis. Nutri-
tionally significant amounts of zinc are
found in many animal-based foods, with
oysters being a particularly rich source.
Zinc is a relatively nentoxic metal, but
it has poisoned many a companion bird
that chewed on galvanized wire caging.

Manganese activates a large number
of enzymes, but its most notabie role is
in the formation of mucopolysaccha-
rides, which are components of, among
other things, connective tissue and
cartilage.

Growing animals with manganese
deficiencies from inadequate diets ex-
hibit skeletal abnormalities, as observed
in young birds of prey fed eviscerated
pigeons; liver is a much richer source
than muscle. There are diverse other
deficiency symptoms, but deficiencies are



very uncommon from diets of whole
foods because the mineral is widely
present in foods of both plant and ani-
mal origins.

Seleniwm is a nonmetal mineral
whose role as an antioxidant is central
in the body’s disarming of harmful free
radicals. Free radicals can harm mem-
branes of cells, as discussed in a previous
column,

Selenium has less defined roles in the
processing and detoxifying of various
substances by the liver, and in immune
responses, enzyme activation, and DNA
repair. Recall that ies levels in soil vary
throughout the workd, from deficient to
toxic. Plants do not require selenium, but
they absorb it passively from the soil or,
in some cases, actively accumulate it as
a toxin, It is chemicatly related to sulfur,
and toxicity at excess levels results from
its incorporation into amino acids that
normally contain sulfur.

One symptom of selenium deficiency
is “white muscle disease” {not to be con-
fused with capture myopathy, although
it can also be precipitated by strenuous
exercise), in which cell membranes
rupture and muscle tissue dies.

Good sources of selenium include
organ meats, seafood, and whole grains.

Todine (as the iodide ion) is a non-
metal mineral in the same family as
chlorine and fluorine. it is a component
of hormones (prominently thyroxine)
made by the thyroid gland. In homeo-
therms (warm blooded animals), thyroid
hormone is required for normal growth
and brain development, and for main-
taining normal basal metabolic rate and
heat production. Thyroxine has a fasci-
nating role in amphibians, where it
is responsible for the metamorphosis of
larval forms (tadpoles) to adults.

The most obvicus sign of iodine
deficiency is goiter, or enlargement of the
thyroid gland in response to low levels
of thyroid hormone. Subnormal levels
of thyroid hormone, from any cause,
resultin lethargy, lowered metabolic rate
and obesity, and keratinization/pigmen-
tation abnormalitics.

Like selenium, iodine is not essential
for {or regulated in) plants, so its pres-
ence in them is largely a product of soil
levels, which are quite variable. Unlike
selenium, it is almost never encountered
at toxic levels in nature. Iodine deficien-
cies, however, are common and wide-

spread in even natural diets. Many
captive diets require supplementation. In
addition to low iodine levels in the nat-
ral environment, animals may face the
problem of eating goitrogens, substances
in plants that inhibit iodine uptake or
thyroid hormone synthesis, Uncooked
cruciferous vegetables and legumes are
particularly rich in such compounds.
Marine plants and animals are reliably
rich sources of the mineral.

Toxicity from oversupplementation
of iodine can, paradoxically, produce
symptoms simifar to deficiency, so care
must be taken in regulating dietary
amaourts.

Fluorine (as the fluoride ion) is
needed for mineralization of teeth and
bones. Deficiencies are not common or
well characterized, though it is clear that
adding fluoride (to drinking water, for
example} dramatically reduces dental
caries in humans. Animal-based foods
are the best fluoride sources.

Fluoresis, or fluorine toxicity, has
been well documented in animals, gen-
eraily as a result of human activity or
error. Symptoms are tooth and skeletal
fragility, and other effects similar to those
caused by a deficiency of calcium.

Chromium is required for the normal
function of insulin, the hormone that
controls uptake of glucose (“blood
sugar”) into cells. [n human diets, there
is evidence that chromium deficiencies
may be widespread, although some forms
of supplementation may be risky, and
roxicity can occur with one form of the
metal {Cr"(’, as ()ppesecl to the much safer
form of Cr*?). Brewer’s yeast, mushrooms,
organ meats, and whole grains are good
sources of chromium.

Molybdenum is needed for the activ-
ity of some enzymes that perform oxida-
tion/reduction reactions in intermediary
metabolism. Organ meats and legumes
are some of the better sources for this
mineral. Deficiencies are unlikely, but
toxicity, evidenced by gout, is possible
in areas where soil levels are very high.

Cobalt is required in small amounts
by all animals, as a part of vitamin B ,. It
is needed as a metal only by ruminants,
because their intestinal flora synthesize
the host’s B, along with the other B
vitamins. All other animals require the
vitamin preformed in their diet; although
it is also made by intestinal flora in
nontuminants, the amount absorbed

from that source is apparently low. Defi-
ciencies of cobalt have been observed
in domestic livestock, but not in free-
living wildlife.

Nickel, Silicon (for connective
tissues), Vanadium, Boron (for bone for-
mation), and possibly Arsenic are
needed in extremely small amounts.
They are present in the general environ-
ment, and deficiencies ate neatly impos-
sible. Toxic excesses can be present in
“natural” sources {e.g., arsenic in drink-
ing water), but are generally human-
caused.

Geophagy (eating of dire or clay) is
nearly universal in the animal kingdom,
and dirt can be an important source of
many minetats. However, dirt varies
enormously in its mineral makeup, and
clays can bind many chemicals, inciud-
ing dietary minerals. Thus, eating dict
does not offer a simple picture of min-
eral acquisition.

Microminerals play crucial roles in
the most fundamental processes of tife.
All vertebrates require them for the same
basic purposes, and most of them are
necessary to ail animals, vertebrate or
not. Their ubiquity in the animal king-
dom indicates their incorporation early
in our evolution; following their roles
through the phylogenetic tree is one
more reminder that hwmans and all other
animals share both a rich history and a
common cestiny. ¢I»

The authors welcome feedback and sugges-
tions for future columns. Please feel free
contact them.

Astrid MacLeod is a writer and experienced
awian rehabilitator who works for Manitoba
Conservation {formerly the Manitoba
Department of Natural Resources). She has
researched avian nutrition for much of the
past decade. She may be reached at
sparrow [ @mb.sympatico.ca.

Janine Perlman, Ph.D., is an avian
rehabilitator and has conducted labovatory
research in biochemistry and molecular
genetics for twenty years. She can be con-
tacted at jhandjf@swbell.net.
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Open Minds

MAINTAINING DISCIPLINE ANDP FOCUS IN YOUR AUDIENCE

by Beth Dillingham

ou have just arrived atan elemen-

tary school to give a presentation

on rescued wildlife. You have been
led to the gymnasium, where the school
has set up a few tables, and so0 you start
to haul large cages and materials in from
your car, You are tived and more than a
littde stressed. The first of 150 kids start
to arrive. There are preschool kids sit-
ting next to fifth graders. You are won-
dering how on earth you will talk to such
a diverse age group. The teachers are all
in the back of the room talking to one
another. The noise of shuffling bodies and
young veices is deafening. The kids are
wild because they just came in from re-
cess and this is the last day before the
winter break. One boy kicks another and
bumps the table hotding your animal.

OK—vyou get the picture. Anytime
you make an effort to educate people, you
may face inappropriate behavior and situ-
ations. Particularly when you have live
animals with you, you will need strate-
gies to create some control and focus in
your audience.

First of all, schedule your visits care-
fully. Don't try to give a school program
during the week of Halloween. Kids are
50 hyped up on candy, it is an uphill bactle
to work with them. The week before the
winter holidays, spring break, or summer
vacation should also be avoided. Be pre-
pared for restlessness if there is a sharp
turh in the weather or the spring winds
have begun. Also, try to aveid being
placed in cafeterias or gymnasiums, where
the acoustics can be terrible. I like class-
rooms or carpeted fbraries the best, Request
smaller group sizes and ey to avoid a wide
range of ages in any one presentation.

If you are working with young people
who regularly spend time together as a
group/ class, they will have an established
culture of behavior. The individual mem-
bers will behave very differently when by
themselves than they do in the group.
Pay attention to the group culture; try
to learn how the group is used to re-
focusing. Some teachers count, some
raise two fingers and the whole room gets
quiet.
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Try to always engage the whole
group so that none of the individual
group members feel as if it doesn’t mat-
ter if their attention wanders. Project
your voice so that everyone can hear you,
and avoid addressing just one person,
even in answering a question. Repeat
questions for the whole group and give
the answer to everyone.

If you are wotking with a school group
you may find classes that are well disci-
plined and teachers who have great con-
ol of their students. Or you may find
just the opposite. Whatever the situation,
the teacher should remain in the room
with you during your work with the stu-
dents. They are ultimately responsibie for
the students’ behavior, and their absence
can create liabitity issues for you. They
are also your best ally in your education
efforts, as they are the ones who will re-
inforce your message with the students
after your leave,

Mabke sure you talk with the teach-
ers about the kind of conditions and be-
havior you requive. Enlist them early: “1
will need the students to be very quiet
and still before I can bring out these ani-
mals.” Be clear about your needs, and
they will understand that you expect
them to play a strong role.

From the beginning, be positive but
clear about your expectations. For in-
stance, it is natural for people to want to
touch the animals. Explain right at the
start why they can’t——it causes stress to
the animals, oils from your hands dam-
age feathers, and so forth. [t is helptul to
create a physical barrier, such as a table,
to prevent the kids from touching or
bothering the animals. [ like to let groups
come up close and file past the animals,
keeping the animals where they are vis-
ible but out of reach. ! ask very lictle kids
to keep their hands in their pockets as
they walk by. I do, however, let them
touch the hides, skulls, feathers, and
other items [ bring, if possible. This helps
to safely satisfy their tactile curiosity.

Animals open people up. Both kids
and aduies always seem to want to share
stories about their own encounters with

animals. This is a great sign; it means that
you have reached them onoa very personal
level. However, sharing stories can bhe
deadly to the focus of your presentation.
When it comes time for questions, [
always talk to kids about the difference
between a question and a story first.
I tell them that I would love to hear their
stories later——so that they know I think
that their experiences are important-—
but that right now we are only going to
answer questions.

If you have done your work assessing
the classroom, setting clear expectations
for behavior, and enlisting the help of the
teacher, but you still have problems, don’t
be afraid to use the silent treatment:
“l am sorry, but it is too noisy for me to
continue; | am afraid that the noisc is
going to stress the animals. 1 am going to
stop until it gets quiet.” Wait until it is
really quiet before you continue. (I wait
until L almost can hear a pin drop.) [t may
take a while, but eventually it works, |
always save bringing out the animals for
last. Because the kids don’t wane to miss
that, they quiet down.

[ the rare instance where asking for
silence does not work, get ready to pack
up and go. There is no point in continu-
ing, and this experience will help those
kids leamn to settle down in the future. 1
tell chem, “I am sorty you are missing a
real creat, but [ will not bring an animal
out when it will be frightened by noise.”

Despite all the struggles and interest-
ing circumstances you face doing presen-
tations in schools, please continue. You
are making a big difference. | have heard
many kids tell how “meeting” a bird or a
prairie dog and learning about the prob-
lems the animals encounter changed
their behavior toward animals forever.

Lvind

Beth Dillingham has taught in both classroom
and informal learning settings for fourteen
years. She van an environmental education
center in the Sandia Mountains in New
Mexico, and is currently the education coordi-
nator for the Rio Grande Zoo. She may be
reached at thebnm@earthlink . net.



JOB ANNOUNCEMENT:
Executive Director

The International Wildlife Rehabilitation Council (wrc) is accepting
applications for the position of Executive Director. We require an enthusiastic,
imaginative individual who likes to interact with rehabilitators and other wildlife
professionals and who can “hit the ground running.” Some travel is required, as the Executive Director wil!
attend conferences and meetings as IWRC's representative. if you enjoy the excitement of international
wildlife rehabilitation and the challenge of working with a vibrant, growing organization, drop us a line!

Send your resumé to search.committee@iwrc-online.org. More information is available on our website
at http://iwrc-online.org.

Roles of the Executive Director
% Serve as the Chief Executive Officer of [IWRC, discharging such duties as are delegated by the board.

% Represent IWRC as its main spokesperson, promoting the mission of the organization in a positive, professional
way that will enhance the organization’s image and maintain the confidence and support of the membership.

2, TR
% Assume responsibility for:

¢ membership recruitment/renewal

¢ promotion and support for skills training classes

s supporting the Publications Committee for the publication of the Journal of Wildlife Rehabilitation and other
materials

*  supporting the Conference Committee to coordinate the annual conferences

* accurate accounting of income and expenses

*  regular reports to the Board of Directors

*  work with the Board to modernize and automate office operations, including membership, conference and
class registration, and other similar functions

*  investigate and apply for potential financial support from foundations, corporations, and other appropriate
SOULCES

*  coordinate with Board and Board-appointed committees to carey out full range of IWRC operations

Qualifications

Successful applicant should have a bachelot’s degree or equivalent from an accredired institution of higher
learning in business management or a related field. An equivalent combination of training and experience will be
considered. Applicant must have strong interpersonal and communication skills, and a demonstraced ability to
function in a courteous and professional manner at all times. Applicant should be a creative self-starter who needs a
minimum of supervision. Must be well-organized and able to take direction and appropriate feedback from supervi-
sors and others. Must be familiar with modern and effective fundraising technigues. This position is an executive
position that will require flexibility and adaptability at all times. While it is anticipated that a nosmal work week
will be approximately forty hours, this is not a job for someone who requires a fixed scheduled or highly structured

W()l’k envirenment,
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A fabulous opportunity to obtain
wildlife rehabilitation literature

you'll rarely find anywhere else...

BACK ISSUES OF THE JOURNAL
Just $4.00 per issue prior to 1998
and $6.00 per issue from1998 on

The Journal of Wildlife Rehabilitation

offers a wealth of information in the form of case studies,
literature reviews, rehabilitation notes, and research reports.
Departments include book reviews, selected abstracts,
discussion forums, and thought-provoking columns.

Wildlife Rehabilitation:
A Perpetual Learning Process

BACK ISS5UES OF IWRC
CONFERENCE
PROCEEDINGS

Just $10.00 each

Conference Proceedings
are often a group sharing of
information before a paper is
submitted to the literature.
Proceedings contain
reminders of all the details in
presentations given at the
Conterence. They display
the roots in which present
practices are anchored.

Proceedings of the
1883 International Wildlife Rehabilitation Council Conference

In 7
lcmauonul Wildtir, R
rucecdings of tha lei
Virgini, Beag, e

For Order Information
contact: office@iwrc-online.org  orcall: (707) 864-1761
or write:
IWRC « 4437 Central Place, Suite B4 - Fairfield, CA 94534-1633

32 Journal of Wildlife Rehabilitation



FACT SHEET

(O Rehabilitation Notebook:
AVIAN BOTULISM (“LIMBERNECK")

Causative Agent

[Misease results following ingestion of a toxin produced by Clostridium botulintm, a common environmental bacterium
which grows in the absence of cxygen. Several toxins have been identified, bue type C is the most coramon culprit in
avian disease.

Clinical Signs

This disease causes progressive flaccid paralysis (legs, wings, neck, respiratory muscles, death). Bizds may be seen pro-
pelling themselves across the water with their wings, due to paralysis of the fegs. Paralysis of the inner eyelid, as well as
weakness and drooping of the neck are also seen {“limberneck™). This may lead to drowning if the bird is in the water.
On land, respiratory paralysis and death follow.

Hosts

Type C toxin:

*  Wild birds, especially waterfowl
* Cattle

*  Horses

*  Poultry

Type E toxin:

* Fish-eating birds

Transmission:

Appropriate environmental factors, such as temperature, water pH and the presence of decaying organic matter cause

the spores to germinate and the anacrobic C. botulinum bacteria to grow. The neurotoxin preduced does not affect
O insccts that feed on the decaying matter {often carcasses). The toxin concentrates within the body of the insects

{commonly maggots), which are then eaten by the waterfowl. Death of the bitds ensues, providing more organic matter

with which to continue the cycle.

Seasonality
Optimal temperatures for the germination of C. botulinum spores occur most commonly in summer and fall.

Diagnosis:

Appropriate environmental factors combined with typical clinical signs can lead to a diagnosis of avian botulism.
Confirmatory tests include a mouse protection assay, in which serum from a sick or freshly dead bird is injected into
mice. Mice that have been given antitoxin survive, while the unprotected mice become affected. A tabletop test
(BLISAY is also available.

Treatment

Affected birds should be provided with plenty of fresh water and shade. Care must be taken to avoid drowning in birds
with neck paralysis. Other supportting care such as tube feeding and parenteral fluids may be necessary. An antitoxin is
also available.

What You Can Do to Help

* Protect wetland areas from organic pollution {wastewater, pesticides, fertilizers), which may rapidly kill aquatic ani-
mals.

* Remove accumulated decaying matter, both plant and animal, from shores.

*  Avoid rapid changes in water depth, which may lead to the death of fish and accumulation of organic debuis.

*  Notify the proper authorities should unusual death of waterfowl be noted.

Public Health Considerations

Type C botulism has never been reported as a cause of illness in humans; however, humans are susceptibie to other
botulism toxins. Thorough cooking destroys botulism toxins in food.

O This Fact Sheet is based on one prepared by the Wildlife Center of Virginia and is published with the center’s approval.
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Conservation Classics: The Birds of Heaven: Travels with Cranes

by Peter Matthiessen

paintings and drawings by Robert Bateman

Reviewed by Elsa C. Bumstead

New York: North Point Press, 2001
350 pp.; $27.50 U.S. (hardcover)
ISBN: 0-374-19944-2

“The immortal cranes call, their cries sound
From afar, their thoughts civcle upward into
distant skies. Below, on the autumn rivers,
stands a man, above him the bright moon.
The man wanders aimlessly, trailing after
the endless Milky Way, The wind blows past
him. 1, too, thinks the man, would like to
be utterly free.”

—Jiang Yi Ning, as quoted by Peter
Matthiessen in The Birds of Heaven

magine, if you will, taveling the

globe in search of cranes, all fifteen

species. That's what Peter Matthiessen
did over a period of years. This book
chronicles those journeys, providing a
masterful overview of ubiquitous cranes,
their behaviors and habitat requirements,
their endangered ecosystems and impor-
tance in the legends of the world’s peoples.

The story of the cranes unfolds in
Stberia along the Black Dragon River as
Matthiessen reveals that the lesser sand-
hitl crane of North America migrates
across Alaska and the Bering Strait to
breeding rerritoties in Siberia. In chat
patt of the world the sandhill crane be-
comes known as the “Crane from the
East.” And so it goes. Travels along the
Ussuri and Amur Rivess reveal inter-
national disputes concerning the
creation and preservation of wildlife
reserves in regions where pressures for
economic development have allowed
mining, timber, oil, and gas operations
and water supply rights to compete
strongly with ecotourism. Geopolitics are
revealed as “a critical factor in crane
survival.” Not all breeding grounds and
migration routes are known. That has
been one part of Matthiessen’s mission
with his scientist buddies: to find those
missing pieces of the jigsaw puzzle of
gruiform natural history so that better
plans can be made to ensure species
survival in an increasingly competitive
world,
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Matthiessen travels on in search of
various cranes—to the Daurian Steppes,
to Gujarat and Rajasthan in northwest-
ern India, and to “the end of Tibet.” From
there to Bhutan to the Nine Rivers area
{Jiujiang) of the Yangtze River in south-
eastern: China, and on to Hokkaido in
northern Japan and the “accidental para-
dise” of the demilitarized zone between
North and South Korea. Northern Aus-
tralia is next as he goes in search of the
brolga, the only crane thought to exist
on that continent. But in March 1961
came the discovery of a flock of sarus
cranes {a race thought to have disap-
peared during the years of warfare in
Southeast Asia) on the Arherton plateau
and points along the Gulf of Carpentaria.

After Australia comes Africa, where
the presence of cranes is explored in
Equatoria, Ngorongore, Okavango, and
the Transvaal. Europe is next, where the
focus is on the discovery of the return of
the Eurasian crane to England as a breed-
ing species after an absence of more than
thtee centuries. Matthiessen then wings
actoss the Atlantic to North America,
whete the importance of the crane to
Nazive American tribes in their cradi-
tions is discussed. The work of the Inter-
national Crane Foundation unfolds, and
the significance of various national
wildlife refuges and sancruaries to the
sandhill and whooping cranes is revealed.
At the end of the book is a chart of the
evolution and radiation of the cranes
(assemnbled with the help of Dr. Carey
Krajewski and Dr. George Archibald).
It provides a useful resource for those
interested in crane origins in the context
of geologic time.

Natural history information is inter-
woven among the travel accounts.
Gruiformes is the raxonomic order to
which cranes and their New World retfa-
tives, limpkins and crumpeters, as well as
cosmopolitan jacanas, rails, gallinules,
and coots, are assigned. The reader be-
comes acquainted with such terms as
“umbrella species,” “sentinels of heaven,”
“omens of longevity,” and “symbols of

good fortune.” Physical attributes of the
Gruiformes are discussed. Rills, feet,
feathers, postures, behaviors, sounds, and
archaeological remains are examined.

Why a “Conservation Classic? The
material in this boolk is a wealth of knowl-
edge about the current status of cranes
worldwide. Asan umbrella species, cranes
have broad habitat requirements and
amazing migratory patterns that are
threatened by ever-expanding human
activities. As wildlife rehabilitators work
with otphaned and injured wildlife, it is
imperative to think about suitable natu-
ral areas in which to release recovered
“patients.” To that end, conservationists
need to work in teams across political
boundaries o create sizable “iskand” sanc-
ruaries with appropriate linkages to
allow species to survive as they migrate.
This book is an inspirational example of
international conservation efforts that
needs to be read. And while you are at it,
enjoy the crane portraits rendered by are-
ist Robert Bateman. Then, and only then,
put it on your bookshelf. €2

Elsa Bumstead is an inter-
natm'ctli\si't, writer, environmental
séiendst, and sometime wildlife rehabilita-
tor based in Albuguerque, New Mexico.
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BOOK REVIEWS.

Clinical Textbook for

Veterinary Technicians

Fifth Edition
by Dennis M. McCurnin, D.V.M.
and Joanna M. Bassert, V.M.D., eds.

2002: W.B. Saunders Company
944 pp; U.5.$69.95

As a career veterinary technician,
[ first encountered this textbook as a
student some years ago. This newest edi-
tion has many changes, additions, and
improvements to the 1985 version that
was part of my curriculum’s required
reading list.

Although this text was written as a
reference and teaching book for veteri-
nary technicians and students, many
parts can be utilized as well by the wild-
life rehabilitator who has an interest in
the medical aspects of animal care. A re-
habilitator with an understanding of the
mechanics of relevant veterinary proce-
dures is in the position to offer animals
better care by using this knowledge to
make more educated decisions. Not all
types of domestic animal veterinary
procedures are appropriate for use with
wildlife, and the rehabilitator wheo is fa-
miliat with al} the options will be better
prepared to choose the optimal method.

For the wildlife rehabilitator, this
book contains 37 chapters that include
information ranging from little to high
percinence. Many chapters, such as
Wound Management, Bandaging, Basic
Necropsy Procedures, Parasitology, and
Diagnostic Imaging, are applicable to all
animal species. Other chapters—ifor in-
stance, Food Animal Medicine, Client
Bereavemens, and Animal Behavior—
only pertzin to domestic animals and
have little relevance to rehabilitators.

The Restraint and Handling of Ani-
mals chapter includes a section on
exatic pets and discusses restraint of pas-
serine birds, raptors, reptiles, rodents,
and small mammals for examinasion.

The chapters on Birds, Reptiles and
Small Mammals and on Zoonoses and
Public Health are especially relevant and
informative.

Even though the animals picrured
are of dogs and cacs, the concepts in the
chapters ritled Companion Animal

Clinical Nutrition, Small Animal Medi-
cal Nursing, and Pain Management can be
extrapolated into many animal species.

For the rehabilitation center with a
veterinary clinic, this text includes im-
portant and practical information and
regulations on medical inventory, equip-
ment maintenance, record keeping, and
occupational health and safery within
the hospital.

The authors cover a comprehensive
collection of topics in this book. Al-
though some subjects are rather briefly
introduced, the authors do offer a list of
recommended readings ar the end of
each chapter for the reader who wants
to learn more.

Most of the subject matter introduced
in this textbock that is of use to wildlife
rehabilitation is also available in a mul-
titude of literary works. Flowever, few
single sources contain this range of con-
rents under just one cover. @D

Reviewer Melanie Haire is the senior ver-
erinary technician at Zoo Atlanta and a state
and federally licensed wildlife rehabilitaror.

Red-Tails in Love:
A Wildlife Drama in Central Park
by Marie Winn

1998: Vintage Books, a Division of
Random House
317 pp; U.5. $ 13 (paperback)

Do you know anyone in New York
who is at all interested in nature?
Fluman nature or all Mother Nature’s
children? For them, this book is a “must
read.” It’s also a must read for those non-
fiction lovers who are really romantics
at heart, or any of us who have visited
Central Park. While it’s called Red-Tails
in Love, it could easily be called Marie
Winn in Love, or better, New York Birders
in Love.

The object of all this affection is ac-
tually Central Park, particularly its some-
times neglected and “wild” places where
Nature has an opportunity to make habi-
tat of what most hwumans, momenzarily,
overlook. A recurring theme throughout
is change: change of seasons, change of
players, change of landscape, and change
of emotions. Whereas most users of Cen-
teai Pack think sludge and mud from a

drained turtle pond anathema, the non-
human residents of the park (and those
who spy on them with binoculars) find
it a haven of new resources. lbis, egrets,
and killdees seize the opportunity and
enjoy the mud right up until the 'dozers
dig ir all up. Winn describes the behav-
ior of the killdeer—parent and chil-
dren—in the presence of the backhoe
with great tenderness and humor. In fact,
the whole book is full of tenderness—
along with a realistic dose of predatory
blood.

Winn includes official maps of Cen-
tral Park and a Birder’s View of the
Ramble, where most of the activity rakes
place. In fact, she speaks with some
satisfaction of realizing people use her
book; as she’s in the park, she sees them
using the endpapers’ maps.

Winn describes her introduction to
the “Regulars” who keep a close eye on
creatures great and small. She names
names and describes characteristic
glimpses of these birdwatchers and their
relationship to The Bird Register, an ad
koc volume kept in a public place so that
observations can be recorded and shared
by anyone interested.

She speaks in detail about the origi-
nal deeam of the park, in the mid
1800s—and its design, land use, land-
scape, and maintenance over the years,
Fow the plan was to create “an improve-
ment of the wild, a carefully fashioned
landscape where city dwellers could
come and enjoy the illusion of wilder-
ness without any of its inconveniences
or dangers.” She describes how the
carefully imported and cultivated exotic
vegetation has turned inte NNIPS (non-
native invasive pest species). And she
explains how the evolution of the city
and demand on the depleted budger al-
lowed the Ramble to manage itself, much
o the distress of certain strictly horti-
cultural interests. In 1981 the Central
Park Conservancy mounted an elaborate
and expensive plan to return the Ramble
to some its former formatity. This would
have required taking out old and familiar
trees. The public outcry led by bird watch-
ers resuited in abandoning the plan, and
the Conservancy has now taken an “inter-
est in the woodlands as a wildlife habitac
second only to the bird watchers’ own.”
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One hundred and twenty-four species
of birds have been counted on a single day
at the height of a spring migration; 190
species are included in the annual list in
the back of the book. In addition, there is
a butterfly list, a damsel and dragonfly list,
a hawk migration list, a fist of edibie
plants, and an annotated bibliography,
as well as acknowledgments and index.

Little details and victories of like-
minded people are always fun for a
birdwatcher or rehabilitator to read
about. Even more fun was to read that,
after 119 years of history, a pair of hawks,
apparently urban red-tails, were building
anest on the 12th floor of a building at
the edge of Central Park. Pigeons can
make a building ledge work for a nest,
but big buteos? The structure that re-
rained the sticks of the nest on the ledge
was a row of spikey pigeon deterrents!
How’s that for irony?

The not-fully-mature-by-plumage
male and his elder mate tried to estab-
lish residency in the neighborhood. The
corvid population, however, was nat
hospitable and drove the lady to distrac-
tion. After about three months of con-
stanit mobkbing, she flew into a high-rise
on 5th Avenue and 73rd Street. Enter
Vivian Sokol. | know Vivian Sokol! She’s
arehabilitator in Manhattan. This book
is beginning to read like a letter from
home. It turns out the male, now referred

to as Pale Male, was also mobbed into a
building on 62nd Street near Madison
Avenue. He, too, went to Vivian, who
was able to treat him for an impact
injury and refease in a few days. The
female was badly injured, however. She
went to Len Soucy.

Well, we know Len Soucy, 100, don’t
we! More recognizable names popped up
connected with other threads in this ve-
markable story of love, loss, reunion,
birth, and rebirth. Ward Stone became
involved in a question of poisoning, the
report from the state lab characteristi-
cally arriving a year after the event.

The part of this book that first en-
gaged my affection, after the mention of
Vivian Sokol, is the way Marie Winn
explained the tendency of people to an-
thropomorphize, particularly in the giv-
ing of names. | have a personal peeve
about referring to the educational bied
“Mezlin” who is actually a great horned
owl. [ hate it when the child at the State
Fair says of the red-tailed hawk, “I know
that bird; that’s Alice!” But even I am
willing to accept Winn’s explanation:
“Calling hawks by given names, it should
be said, was not an example of soppy sen-
timentality among the bitd-watchers; it
was a matter of convenience. Much
easier to say Pale Male than ‘the light
phase red-tailed hawk’. Similarly, quicker
to say Chocolate than ‘the new female

mate of the light phased {sic) red-tailed
hawl!' It was around this time that the
Regulars began to refer to the original
ferale as First Love.”

I'm not going to recount the whole
story, though I'd like to. The journalism
is expert. There is none of the usual
slightly misunderstood science so fre-
quent in the popular press; arcane expres-
sions and concepts are beautifully and
sensitively explained . The story contains
two of what this Journal likes to call Sue-
cess Stories. Both female red-tails passed
through Len Soucy’s Rapror Trust to be
released and deliver their genes to the
next generation. One of them was blind
in one eye.

[t's a story of a few actors at the top
of the food chain and the hazards and
tisks of living there. It’s a story of the
whole chain, from seed and rodents to
plants, insects, and songbirds. It's a story
of human passion and joy in nature. It's
a detective with the evidential proof
documented at the Bird Banding Labo-
ratory and in Central Park. It’s complex.
Read it and exulc! G5

Reviewer Penny Elliston is a wildlife reha-
bilitator now living in the Southwest. She
has a great fonidness for New York City and
its diversity, and even says, "some of my
best friends are New Yorkers.”

SELECTED ABSTRACTS.
AVIAN SPECIES

Carotenoid Pigments in Male
House Finch Plumage in Relation
to Age, Subspecies, and
Ornamental Coloration

C. Y. Inouye, G. E. Hill, R. D, Stradi,
and R. Montgomerie

The Auk 118(4): 900-15.

Like males of many bird species, male
house finches (Carpodacus mexicanus)
have patches of feathers with osnamen-
tal coloration that are due to carotenoid
pigments. Within populations, male
house finches vary in expression of or-
namental coloration from pale vellow to
bright red, which previous research sug-
gested was the result of variation in types
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and amounts of carotenoid pigments de-
posited in feathers. The authors used im-
proved analytical techniques to describe
types and amounts of carotencid pig-
ments present in that plumage. They
then used those data to make compari-
sons of carotenoid composition of fearh-
ers of male house finches at three levels:
among individual males with different
plumage hue and saturation, between age
groups of males from the same popula-
tion, and between males from two sub-
species that differ in extent of ventral
carotenoid pigmentation (patch size):
large-patched C. m. frontalis from coastal
California and small-patched C. m.
griscomi from Guerrero, Mexico. In afl age
groups and populations, the omamental
plumage coloration of male house finches

resulted from the same [3 carctenoid pig-
ments, with 3-hydroxy echinenone and
lutein being the most abundant caro-
tenoid pigments. The composition of
carotenoids in feathers suggested that
house finches are capable of metabolic
eransformation of dietary forms of caro-
tenoids. The hue of male plumage de-
pended on component carotenoids, their
relative concentrations, and total con-
centration of all carotenoids. Most 4-
keto (red) carotenoids were positively
correlated with plumage redness, and
most yellow carotenoid pigments were
negatively associated with plumage red-
ness, although the strength of the rela-
tionship for specific carotenoid pigments
varted among age groups and subspecies.
Using age and subspecies as factors and
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concentration of each component caro-
tenoid as dependent variables in a
MANOVA, the authors found a distine-
tive pigment profile for each age group
within each subspecies. Variation in pig-
ment profiles of subspecies and age
classes may reflect differences among the
groups in carotenoid metabolism, in di-
etary access 1o carotenoids, or in expo-
sure to environmental factors, such as
parasites, that may affect pigmentation.

Behavioural and Physiological
Effects of Absence of Ultraviolet
Wavelengths for Domestic Chicks
S, A. Maddocks, I. C. Cuthill,

A. R. Goldsmith, and C. M. Sherwin
Animal Behaviour 62(5}): 1013-19.

[t is increasingly clear that ultravio-
let (UV) wavelengths ate a component
of normal avian color perception and
influence their behavior. As artificial
lighting is designed to human specifica-
tions, and so is usually deficient in UV
light, there may be welfare implications
for captive birds, with both context-
dependent and chronic long-term effects
in its absence. Domestic chicks {Gallus
gallus domesticus) kept under UV-defi-
cient environments had significantly
higher basal plasma corticosterone con-
centrations and tended to explore less,
although not significantly so, suggestive
of suboptimal conditions. Chicks under
full spectrum lighting had a significantly
higher rate of corticosterone rise in re-
spense to capture and handling scress
than chicks reared without UV, largely
because a similar maximum level was
reached from lower initial concentra-
tions. These treatment differences in
hormonal stress response tended to di-
minish with age andfor familiarity with
humans, in both groups of birds.

NEO-REHABILISM...

stonicity
the proper balance
of dirt and stones in the
bottom of your mews

MAMMALS

Seasonal Effects of Food Provi-
sioning on Body Fat, Insulin,

and Corticosterone in Free-Living
Juvenile Belding’s Ground
Squirrels (Spermophilus beldingi)
S. Nunes, E. Muecke, and

K. E. Holekamp

Can. J. Zool./Rev. Can. Zool. 80{2):
366-71

The authors evaluated the relation-
ship between body fat and the metabolic
hotmones insulin and corticosterone in
free-living juvenile Belding's ground
squirrels (Spermophilus belding). Some
free-living juveniles were provisioned
with extra food high in fat and calories,
and unprovisioned juveniles were used
as controls. Body fat (as a percentage of
boedy mass) of squirrels was regularly
evaluated using noninvasive methods.
Blood samples were also regularly col-
lected from juveniles and assaved for
plasma concentrations of insulin and
corticosterone. Provisioned juveniles
were fatter than unprovisioned juveniles
during most of the active season, but dif-
ferences in body fat disappeared near the
end of summer as juveniles began fat-
tening for hibernation. Fhus, the data
indicate that although body fac may fluc-
tuate with energy availability early in the
active season, it is regulated at precise
levels as squirrels prepare for winter.
Plasma corticosterone concentrations
did not differ between provisioned and
unprovisioned juveniles. However,
plasma insulin concentrations were
greater in provisioned than in
unprovisioned juveniles early in the
summer. Differences in insulin concen-
trations disappeared later in the active
seasorn, just prior to the disappearance
of differences in body fat. Moreover,
plasma insulin concentrations were
significantly correlated with subse-
quent changes in body fat. Thus, the
data suggest a link berween insulin and
seasonal regulation of bady fat in ju-
venile S. beldingi. (Abstract ©2002
NRC Research Press.)

PESTICIDES

Assessment of Risks of
Brodifacoum to Non-target Birds
and Mammals in New Zealand

C. T. Eason, E. C. Murphy,

G. R. G. Wright, and E. B. Spurr
Ecotoxicology 11(1): 35-48

The risks to nontarget birds and other
wildlife from the use of vertehrate pesti-
cides, including anticoagulant rodenti-
cides, are determined to a significant
extent by species’ inttinsic susceptibility,
and the toxicokinetics of the compounds
used. Brodifacoum is highly toxic to birds
and mammals. The acute toxicity of
brodifacoum to birds in New Zealand var-
ies from <1 mg/kg in pukeko (Porphyrio
p. melanotus), the native swamp hen, to
>20 mgfkg in the paradise shelduck
{Tadorna variegata). Like other second-
generation anticoagulants brodifacoum is
strongly bound to vitamin K epoxide
reciuctase and will persist, apparently for
at least 6 months, in organs and tissue
containing this enzyme {e.g., liver, kid-
ney, and pancreas). The unique toxico-
kinetics of this class of compound exacer-
bates the risk of primary and secondary
poisoning of nontarget species. Vertebrate
pest control programs in New Zealand
using bait containing brodifacoum have
resulted in the primary and secondary
poisoning and sublethal contamination
of nontarget species. These include na-
tive raptors, such as the Australasian har-
rier {Circus approximans) and morepotk
{Ninox novaeseelandiae), other native
birds such as the pukeko, weka {Gallirallus
australis), southern black-backed gull
(Larus dominicanus}, and kiwi (Apteryx
sbp-), and introduced mammals, includ-
ing game animals. There are increasing
numbers of reports worldwide of wildlife
contamination and toxicosis after the use
of second-generation anticoagulants. All
pest control activities require careful
risk—benefit assessment in view of their
potential to cause adverse envitonmen-
tal impact. Monitoring of wildlife for pes-
ticide residues will provide data that can
be used to reduce the risk of anticoagu-
lant bioaccumulation and mortality in
nontarget species. (Abstract ©2002
Kluwer Academic Publishers) @
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Condors Return to Mexico

Six endangered California condors
were recently transported to Tijuana,
Mexico, marking the first time the spe-
cies has been documented in Mexico
since the late 1930s, The condors are past
of a recovery program that is being imple-
mented by the USEWS in cooperation
with several U.S. and Mexican partners.

Five of the birds are juveniles thag will
be refeased in the mountains of north-
ern Baja California, Mexico. The sixth,
an acult female, is accompanying the ju-
veniles as a “mentor” bird; she will re-
turn to the Los Angeles Zoo following
the release. All six were reared at the Los
Angeles Zoo and were hatched at the zoo
and the Peregrine Fund’s World Center
for Birds of Prey in Boise, Idaho.

“By virtually eliminating human con-
tact and providing adult mentor birds as
role models, we have refined our rearing
techniques for chicks not raised by their
parents. This has produced birds that are
confident interacting with other condors
yet wary of humans and human activi-
ties,” said Susie Kasielke, curator of birds
at the Los Angeles Zoo.

The condors re-introduced ro Mexico
may one day unite with condors in Cali-
fornia to form one population. The Cali-
fornia Condor Recovery Program seeks
to establish two geographically separate
populations, in California and in Ari-
zona, each with 150 birds and at least 15
hreeding pairs. There are 76 condors now
living in the wild in California and Ari-
zona, 16 in field pens ready for release,
and 116 in captivity.

Prior to the release, Mexican biolo-
gists will visit California to learn about
the latest condor-care and menitoring
techniques. An outreach program will
work with local Baja communities and
ranches to educate and inform them

about condor ve-introduction efforts. €

Off-Road Vehicles Destroy Habitat
The growing populariey of off-road ve-
hicles (ORVs) has proven a disaster for
wildlife and ecologic diversity through-
out the United States and elsewhere, A 90-
page report by the Defencers of Wildlife
documents the situation in Florida's na-
tional forests, where ORV drivers have
ripped thousands of mites of cutlaw trails
through ecolegically sensitive areas, in
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the process destroying, fragmenting, or
degrading critical wildlife habitat. The
victims inchuide salamanders, bald eagles,
the imperiled Florida black bears, and
red-cockaded woodpeckers. The report is
available ar www.defendess.org/habitat/

florvs/ G

Froggy Went a Countin’

A recent study published in the online
igsue of Nature Newroscience finds that frogs
can count the number of times a burst of
sound is repeated in a call, an ability thag
helps them recognize friends and foes.

In many frog species, males commu-
nicate using sound bites interspersed with
regular pauses, such as the brief silence
between “rih” and “bit.” The length of
the pause is important: male Pacific tree
frogs, for example, use a slow call to in-
timridate other mates and a fast trilling
to attract females. Several years ago, re-
searchers discovered individual nerve
cells in the frogs that would fire in re-
sponse to simulated frog calls of different
lengths. In the current study, neuro-
ethologist Gary Rose of the University
of Utah and colleagues wanted to deter-
mine what components of the sound the
neurons were paying attention to.

The team played computer-generated
calls to male frogs and recorded electri-
cal impulses from neurons in the sound-
processing region of their brains. They
learned that cach neuron was tuned to
its own optimum nwmnber, between four
and 12 puises. When the researchers var-
ied the length of pauses between tones,
the frog neurons only discharged when
the intervals were constant, suggesting
that the neurons count the spaces be-
tween throbs. In addition, a neuron that
normally fired after nine pulses would fail
to shoot if the team altered the interval

length  between
pulse eight and
nine. The neuron
required another
nine repetitions, sug-
., gesting it had been
reset to zero, G

The Value of Nature

The current rate of habitat loss is cost-
ing the world the equivalent of U.8.$250
billior: every year. The loss of benefits
provided by nature—including flood con-
trol, climate regulation, and nutrient

recycling—far outweighs the benefits of
converting the land to farms, housing, or
other human uses, according to a study
recently published in the journal Science.
The study, by a team of U.5. and British
researchers, found that an undeveloped
ecosystem is worth an average of 82 per-
cent more than the same land paved, clear-
cut, drained, or otherwise developed G

A New Standard for Conservation

The African nation of Gabon has an-
nounced the creation of a system of 13
new national parks on roughly 10,000
square miles of land. As a percentage of
total land mass, this will be the largest
park system in the world. Logging and
other kinds of industrial development
will be banned in the parks, which in-
clude some of the world’s least spoiled and
most threatened tropical forests.

The blueprint for the parks system
was drawn up by the New York-based
Wildlife Conservation Society (WCS).
During 1999 and 2000 Michael Fay, a
research scientist with the WCS and the
National Geographic Society, walked
from the eastern edge of Congo to the
western edge of Gabon, viewing an in-
credible range of animals and their habi-
tat as he traveled, including “Blue seas,
white sand, elephants, whales, sea turtles,
monkeys, bush pigs, unbelievable scen-
ery,” notes Fay.

Following the ttip, Fay and photog-
rapher Michael Nichols met with Gabon
President El Hadj Omar Bongo, who was
deeply moved by Nichols’ pictures. At
the United Nations meeting on sustain-
able development in September, held in
South Africa, Gabon announced the
new parks system. €

Giving Wildlife a Break

Fall and early winter pose particular
hazards for wildlife and motorists alike.
Seasonal activities, from courtship to
prepatcing for the cold months ahead,
increase the fikelihood that animals will
have to cross roads. Hlelp the public leamn
how they can reduce the likelihood of
hitting wildlife by ordering a free supply
of Give Wildlife & Brake!™ brochures
from the Flumane Society of the United
States. Bumper stickers ate also available.
Contact Marney Finkle ar 301/258-3112
or wlinkie@hsus.org. €2



DlTTO A REPRODUCIBLE PUBLIC SERVICE ANNOUNCEMENT

A message from the
International Wildlife Rehabilitation Couneil

pesticide = poison
WHAT IS A PEST?

An organism that is unwanted by humans.

Too many of anything is a pest.

- Purslain? Dandelion?

S
A ladybug? A lacewing fly? A damsel fly? A butterfly?

A wasp?
A blackbird? A red-tailed hawk?

Some humans you know?

Many wild and domestic animals are affected by poison. Some of them eat “pest species.”
Some of them are also food for other species,
It is dangerous to all of us to put poison in the food chain or the water.

Please think carefully before you add artificial poisons
\\. in the form of pesticides to our planet.

{This space for your organization’s name, address,
website, and phone number)
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by Astrid Macleod

SIVSSE iVd A QLOHd WASSQ0 VINIDHIA

“Ride ’em, Cowboy!”
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INSTRUCTIONS FOR AUTHORS

POLICY Original manuscripts concerning any aspect of wild-
life rehabilitation are welcome. Articles on topics including
administration, law, education, veterinary medicine, animal
hushandry, and public relations as they refate to wildlife reha-
bilitation are all invited. Book reviews are also welcome.
Submissions are not confined to the continent of North America.

Associate editors and anonymous reviewers judge each submit-
ted manuscript on appropriate subject matter, originality, accu-
racy, conciseness, clarity, and contribution to existing literature.
Concurrent submission to other peer-reviewed journals may
preclude publication in the Journal of Wildlife Rehabilitation
(JWR). The primary author of each original article published
receives either a $30 honorarium or a one-year individual mem-
bership or renewal. IWRC retains copyright on all originai articles
published in JWR, but will grant permission to reprint articles
upon request, with credit given to IWRC.

MANUSCRIPT Copy should be typewritten and double-
spaced. Include the name of each author, addresses, phone
numbers, e-mail addresses, a one-paragraph biography for each
author, an abstract, and several keywords. Templates have been
developed for the following categories of submissions: Species
paper{i.e., rehabilitation notes), case study, technique, research
paper, and review; authors may request a copy of one or all of
these templates from the Editor or the PWWRC office before devel-
oping worlk for submission in JWR.

SUBMISSIONS All submissions should be accompanied by a
cover letter stating the intent of the author(s) to submit the
manuscript exclusively for publication in JWR. Double space
throughout, with 1 inch margins. The author(s) should keep at
least one copy of the manuscript.

ELECTRONIC SUBMISSIONS Electronic submissions (PC
or Macintosh platforms) are preferred but not required. The
manuscript should be attached to the submission letter and sent
1o ALL of the foliowing:

Marianne Skoczek, Editor
runmuki@earthlink.net

Elizabeth Penn Elliston, Publications Committee Chair
epe@nmia.com

IWRC Office
office@iwrc-online.org

HARD COPY SUBMISSIONS Inthe topleft corner of hard
copy page 1, type the name and complete address, including
e-mail, of the person who is to receive editorial correspondence.
On succeeding pages, type the primary author’s last name in the
top left corner, and the page number in the top right corner. Use
a good quaiity white paper and submit four good photocopies to:

Marianne Skoczek

JWR Editor

837 14t Street, San Francisco, CA 94114
USA

STY LE Citations should be noted within the body of the manu-
script with the last name of the author and the year published
(with one space between--no comma} using the following for-
mat: singie author (Smith 1959); two authors {Smith and Jones
1979); more than two authors {Smith et al. 1989). A compiete list
of Hterature cited should be included at the end of the manu-
script in alphabetical order, beginning with the last name of the
first author. (Citations with more than two authors may list afl
authors names in the References section.) Please use sentence-
styfe capitalization throughout the citation (mixed case). Provide
complete citation information, including date; title; issue,
volume, and page numbers of journal articles; and place of pub-
lication and publisher of books. Tables and illustrations must be
self-explanatory and reference to them included in the text. The
first use of a common species name should be followed by scien-
tific names in parentheses (i.e., The appearance of the American
robin (Turdus migratorius) does not always coincide with the
beginning of spring.}. Use metric units of measure followed hy
English/U.S. units in parentheses. If trade names are used, indi-
cate if the productis trademarked or registered and list any prod-
ucts ¢ited along with generic equivalents, when available, at the
end of the article. Please provide full address (including zip code)
of the product manufacturers.

ABSTRACT, KEYWORDS Manuscripts require an abstract
of about 1 typed line per typed page of text. Place keywords
below the abstract.

TABLES Starteach table on a separate page and continue long
tahles onto 2 or more pages. Double-space throughout and ieave
margins of at least 1 inch. Annotate abbreviations.

PHOTOGRAPHS JWR publishes high-quality black and white
photographs as available. While color slides and prints are
acceptable, all images will appear in black and white only. Type
captions on a separate page, in paragraph form, along with
photographer credits. Photos should be unmeounted, sharply
focused, and have a good tonal range. Electronic images should
be medium or high resolution (minimum 300 ppi) and should
be saved as .JPG or .TIFF files. To save memory and facilitate
e-mailing, files should be saved as greyscales. Files should be
e-mailed to the Editor at runmuki@earthlink.net, They may be
compressed with Stuffit or a similar program.

ILLUSTRATIONS lllustrations should be clear and well de-
fined, and should be drawn in black, grey, and white only. lflus-
trations may be submitted on paper or electronically as .EPS or
.TIFE files. Please note whether the electronic illustration was
created in lllustrator® or another program. Electronic files should
be e-mailed to the Editor at runmuki@earthiink.net.
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