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CITIZEN PETITION

The undersigned submit this petition to request that the United States Department of
Agriculture (“USDA”) take regulatory action to withhold its official mark from foie gras
products not bearing a notice informing consumers that foie gras is derived from diseased birds.

On November 28, 2007,‘the undersigned and others filed a rulemaking petition with the
USDA seeking to.exclude force-fed foie gras from the human food supply as an adulterated food
product on grounds that foie gras is a product of a diseased animal and thus not fit for human

consumption. On August 27, 2009, FSIS denied the petition. That denial is arbitrary, capricious,

Winning the case against cruelty
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and in violation of the APA, and will be subject to judicial review. The instant petition is
intended to at least ensure that consumers are not misled by the USDA’s labeling practices, until
the production of the product can be properly regulated.

The USDA is responsible for ensuring that poultry products are wholesome and properly
labeled. Poultry products passed and inspected by the USDA must bear an inspection legend
stating: “Inspected for wholesomeness by the U.S. Department of Agriculture.” Under the
Poultry Products Inspection Act (“PPIA”), the USDA is also responsible for ensuring that
labeling and marking on poultry products do not mislead consumers. The USDA Secretary may
prohibit use of misleading marking or labeling until it is modified in a way he prescribes.

Foie gras products, which are derived from the livers of birds deliberately force-fed to
acquire a metabolic disease, now bear the USDA’s seal of approval. Force-feeding induces liver
disease by fattening and distending the birds’ livers—the fatty, enlarged livers constitute foie
gras. These sickened birds often have difficulty standing, walking, and breathing, and may die
before slaughter, or even during the force-feeding process. Force-fed birds regularly have
bacteria or toxins in their blood, and they carry protein fibers that may induce a fatal disease in
humans that is similar to Creutzfeld-Jakob Disease (the human variant of Mad Cow Disease).

There is nothing wholesome about these animals. Intentionally inducing a cruel and
debilitating disease in animals that also poses a risk to humans, simply to make the animals taste

better, flouts the basic principles of the U.S. food safety regime.

Consumers rely on the Agency’s assurances of wholesomeness when selecting poultry
products — presumably that is why the USDA inspection seal exists and is used. Because
consumers expect the USDA to approve only products from disease-free animals, stamping foie
gras pfoducts with the USDA seal without disclosing that those products are derived from

diseased birds misleads consumers, contravening the PPIA.

L Action Requested

Pursuant to the Right to Petition Government Clause contained in the First Amendment

of the U.S. Constitution,' the Administrative Procedure Act,” and the USDA’s implementing

'U.S. Const. amend. I.
25U.8.C. § 553(e) (2006).
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regulation,’ the undersigned submits this citizen petition for rulemaking under the PPIA,’
fequesting that the USDA take regulatory action to withhold use of its official mark on foie gras
products unless those products are labeled as derived from diseased birds.

The proposed label should state, in type determined by the USDA to be of uniform size

and prominence:

NOTICE: Foie gras products are derived from diseased birds.

II. Interests of Petitioner

Petitioner Animal Legal Defense Fund (“ALDF”) is a national nonprofit organization
involved in every aspect of legal advocacy on behalf of animals. ALDF has spent over three
decades focusing on issues involving animals and the law, with a focus on assisting agencies,
courts, and legislatures in carrying out the public policy against animal cruelty and advancing the
protection of the interests of animals through the legal system.

ALDF’s groundbreaking efforts to use the legal system to end the suffering of abused
animals are supported by hundreds of dedicated attorneys and more than 110,000 members.
ALDF has been involved in the protection of animals used and sold in commercial enterprises,
frequently with a focus on cruelty and the intensive confinement of animals used for food.

Some ALDF members eat meat and other animal products, including poultry products
from ducks and geese. These ALDF members seek to receive accurate information about the
poultry products they purchase and to reduce the cruel treatment of the animals they ultimately
consume and ensure the wholesomeness and safety of their food.

ALDF members rely on USDA assurances when selecting poultry products. They are
harmed when farmed animals are treated cruelly or illegally, or when labeling or marking on
poultry products is misleading. Reasonable consumers need to know when a product carrying a

USDA inspection seal comes from an animal in whom a cruel and debilitating disease has been

*7 C.FR. §128(2011).
421 U.S.C. §§ 451-472 (2006). 21 U.S.C. 457(d) states that “[i]f the Secretary has reason to believe that any

marking or labeling . . . in use or proposed for use . . . is false or misleading in any particular, he may direct that
such use be withheld unless the marking, labeling, or container is modified in such manner as he may prescribe so
that it will not be false or misleading.” The FSIS Administrator is authorized to do the same. 9 C.F.R. § 381.130

(2011).
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intentionally induced, a disease that also poses a risk to humans. Failure to notify makes the

labeling misleading by omission.

II1. Statement of Grounds

Food labels in general, and government assurances of wholesomeness in particular,
significantly influence consumers’ decisions about food purchases. The U.S. government thus
has a strong interest in ensuring that labeling and government seals of approval permit
consumers to make knowledgeable choices. The USDA has publicized the importance of the
accurate use of seals, and consumers’ reliance on those seals, stating that “[t]he mark of
inspection gives consumers confidence that the meat, poultry and processed egg products they
are about to enjoy are safe and wholesome.”’

Although the USDA is responsible for ensuring that poultry products are wholesome and
labeled in a manner not misleading to consumers, and foie gras products bear the Agency’s seal
of inspection, no labeling discloses that those products are diseased. Consumers expect the
USDA to keep diseased products from the market, so marking foie gras products as inspected
and passed by the USDA leads consumers to believe that those products are not diseased. Failing
to label foie gras products as diseased frustrates Congress’ will that labeling on food accurately

reflect essential characteristics of a food product and misleads consumers. Labeling foie gras

products as derived from diseased birds corrects this problem.

A. The USDA is responsible for ensuring that poultry products are wholesome
and properly marked and labeled.

Under the PPIA, the USDA is responsible for assuring that poultry products are
wholesome and properly marked and labeled.® The Secretary of the USDA, or a delegate, is

responsible for promulgating rules and regulations under the PPIA.” Responsibility for

% See USDA’s “Faces of Food Safety,” USDA Blog (available at j;/fblogs usda.gov/2011/08/19/faces-of-food-
safety/, last checked September, 7, 2011).

621 U.S.C. §§ 451-472.

7 Id. at § 463(b).
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promulgating rules and regulations has been delegated to the Administrator of the Food Safety

and Inspection Service (“FSIS”).}

1. The USDA oversees the detection and destruction of diseased poultry

products, ensuring that those products are not sold for human

consumption.

The PPIA requires that “the health and welfare of consumers be protected by assuring
that poultry products distributed to them are wholesome, not adulterated, and properly marked,
labeled, and pac:kaged.”9 To this end, the FSIS has an existing policy of preventing sick animals
from entering the food supply.

The PPIA prohibits commercial trade in “any dead, dying, disabled, or diseased poultry
or parts of the carcasses of any poultry that died otherwise than by slaughter” unless the
Secretary “assure[s] that such poultry, or the unwholesome parts or products thereof, will be
prevented from being used for human food.”'® The PPIA also prohibits products consisting “in
whole or in part of any filthy, putrid, or decomposed substance” or products “for any other

reason unsound, unhealthful, unwholesome, or otherwise unfit for human food.”!!

2, When the USDA does allow parts of diseased birds to enter the

market, the diseased organ or tissue is first removed and condemned.

The PPIA requires the condemnation of parts of a bird an FSIS inspector finds to be
adulterated.'® For example, a part of a carcass that is affected by a tumor, infested with parasites,
or badly bruised must be condemned.'® After the unwholesome part is removed and condemned,
the FSIS inspector passes other parts of the same bird if those parts are reprocessed and the
inspector does not find them to be adulterated.'* Hence no authority permits the passing of foie

gras. Until a court reviews the USDA’s arbitrary and capricious refusal to properly regulate the

87 CF.R. §2.53(a)(2)(i).
°21U.8.C. § 451.

197d. at § 460(d).

Y 1d at § 453(2)(3).

29 CF.R. §381.72.

B Jd at § 381.87-381.89.
“Id at § 381.72.
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production of the product, the Agency should at least take steps to ensure that the use of its seal

and labeling practices are not misleading consumers.

B. The USDA is obligated to withhold its official mark where doing so is

necessary to ensure that marking and labeling on poultry products does not

mislead consumers.

The PPIA prohibits marking or labeling that is false or misleading." If the Secretary of
the USDA has reason to believe that marking or labeling is misleading, he may “may direct that
such use be withheld unless the marking, labeling, or container is modified in such manner as he

may prescribe so that it will not be false or misleading.”!® The Administrator of the FSIS may do

17
the same.

C. Foie gras products now bear the USDA’s official mark.

. USDA regulations require federally inspected and passed poultry products, including foie
gras products, to bear a prominent inspection legend on the principal display panel'® that states:
“Inspected for wholesomeness by U.S. Department of Agriculture.”'® The USDA permits foie
gras products to be labeled with grades “A,” “B,” or “C” according to standards the Agency has

established.?’

D. Foie gras producers intentionally induce disease in ducks and geese, deriving

foie gras products from those diseased birds.

Foie gras, meaning “fat liver”” in French, is the enlarged and fatty liver of a duck or

goose. To produce a fatty liver, workers thrust pipes down the necks of ducks or geese and pump

1321 U.8.C. § 453(h)(1).
1 1d at § 457(c).

79 C.F.R. § 381.130.

8 1d at § 381.123.

¥ 1d at § 381.96.
2 USDA, FSIS, FOOD STANDARDS AND LABELING POLICY BOOK (Aug. 2005) (available at

http://www.fsis.usda.gov/OPPDE/larc/Policies/Labeling_Policy Book 082005.pdf, last checked September 7,
2011) -

&2 170 East Cotati Avenue Cotati, CA 94931 <= 707.795.2@33 %9 707.795.7280 & www.aldf.org == info@aldf.org

a7

27 Prinled on 76% post consumer wast IPCF, 2

5% hemp (TCFL



large quantities of nutritionally deficient food down the birds’ throats two or three times a day

. . .. 21
for two to four weeks, which causes great expansion of their livers.

Force-feeding birds for the production of foie gras is intended to induce a disease in the
birds known as hepatic lipidosis or steatosis. A statement recently adopted by more than sixty
licensed veterinarians concluded that hepatic lipidosis is a “serious disease.””? The statement
explained that hepatic lipidosis may be diagnosed if a liver contains more than five percent fat,
but that livers of foie gras ducks contain up to sixty-five percent fat.” The statement concluded
that birds having such distended, fatty livers “suffer[] from systemic effects of liver disease.”**
One veterinarian explained that “the cellular changes associated with hepatic lipidosis alter the
ability of the liver to function normally, resulting in impaired animal health and, if left untreated,
death.”®

Ducks and geese with expanded livers often have difficulty standing and walking,
and some are not able to stand at all. The enlarged livers also compress the birds’ air sacs,
severely compromising their breathing. At a certain point, impaired liver function

typically results in “abnormal brain function caused by passage of toxic substances from

the liver to the blood . . . causing seizures, opisthotonos and other signs of nervous
system impairment.”*®

Foie gras producers are careful not to extend force-feeding for extra days, because very
high mortality rates may result.”” Even in the typical course of force-feeding, the mortality rate
of force-fed ducks may be ten to twenty times higher than that of non-force-fed ducks during the

two weeks before slaughter.”® A recent statement on foie gras production adopted by over 1,600

licensed veterinarians states:

L Ex. A, European Union Scientific Comm. on Animal Health & Animal Welfare, The Report of the European
Union Scientific Committee on Animal Health and Animal Welfare on Welfare Aspects of the Production of Foie
Gras in Ducks and Geese 39 (adopted Dec. 16, 1998, Brussells) (internal citation omitted) [hereinafter EU Scientific
Comm.].
22 Ex. B, Petition of N.Y. State Licensed Veterinarians Supporting Anti-Foie Gras Legis.
23
1d.
21
» Ex. C, Greg J. Harrison; DVM, DABVP, DECAMS Aff. 2 (May 25, 2006).
26
1d
2T Ex. A, EU Scientific Comm. supran. 21, at 41.
%8 Id. at 47. One study found that mortality during the two weeks before slaughter was 0.2%, for non force-fed

ducks, compared with 2-4% for force-fed ducks. /d.
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Necropsies performed on birds from foie gras producers show lesions, including
but not limited to: hepafic lipidosis; esophageal trauma secondary to insertion of
the feeding pipes (granulomas, fungal and bacterial infections, ruptured
esophagi); also fractured limbs, crop impaction, aspiration pneumonia, and

ruptured livers.”

The European Union Scientific Committee on Animal Health and Animal Welfare, a
permanent committee of the European Commission, concluded in 1998 that “because normal
liver function is seriously impaired in birds with the hypertrdphied liver which occurs at the end
of force feeding this level of steatosis should be considered patholo gical.”*® A veterinary
pathologist observed that hepatic lipidosis “is well documented in published literature, and

. .. 31
recognized as a metabolic disease.”

The USDA has already “acknowledge[d]‘that the appearance of the livers of these birds
‘would be characterized as affected by hepatic lipidosis.”** The USDA further admitted that “the
appearance of the foie gras livers, both grossly and microscopically, might be considered
abnormal because it differs from a liver from a bird on a diet that contains less fat and
carbohydrate,” and that “the fatty chﬁnges are exactly those that would be expected due to the
altered physiologic state of the bird.”** However, the USDA has concluded that the altered
physiological state of force-fed birds is not a “disease” because it is “normal,” and in fact

intended, for a force-fed bird to develop a distended, fatty liver.>*

E. Foie gras products may enhance the onset of Secondary Amyloidosis, a

disease fatal to humans.

¥ Ex. D, Resolution to the Am. Veterinary Med. Ass’n’s House of Delegates, Submitted by Petition, Position
Statement on Force Feeding of Ducks and Geese to Produce Foie Gras; Ex. E, Teresa Barnato Aff. 2 (May 24, 2006)
(stating, “I personally tabulated the return of over 1,600 such signed petitions, evidencing unequivocal support for
the statements therein®).
0 Ex. A, EU Scientific Comm., supran. 21, at 41,
*' Ex. F, Robert E. Schmidt, DVM, PhD, DACVP Aff. (May 11, 2006).

%2 Ex. G, Letter from USDA, FSIS, to Humane Soc’y of the U.S. 1 (Aug. 27, 2009) (denying a petition requesting
that the USDA ban foie gras products as adulterated).
33 Id
34 Id
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In addition to being diseased, foie gras products may induce disease. A 2007 study
published in the Proceedings of the National Academy of Sciences found that protein fibers from
foie gras enhanced the onset of Secondary Amyloidosis, a disease fatal to humans.*® At least one
prion/amyloid disease is known to be susceptible to cross-species transmission, as humans can

contract a variant Creutzfeld-Jakob Disease from beef products derived from cows infected with

Bovine Spongiform Encephalopathy (“Mad Cow Disease™).*®

F. Failing to disclose that foie gras products are derived from diseased birds

misleads consumers, who expect products bearing a USDA seal not to come

from diseased animals.

Consumers expect the USDA seal to indicate, at the very least, that food products come
from wholesome and healthy animals. This is what the legal regime backing up the USDA seal,
described above and below, is meant to ensure. Consumers are misled when marking on poultry

products indicates consistent standards, but standards for foie gras differ markedly from those set

for other poultry products.

1. Foie gras products show evidence of numerous conditions typically

necessitating condemnation of poultry products.

FSIS regulations®’ require the condemnation of poultry carcasses or parts showing
evidence of an abnormal physiological state,*® septicemic or toxemic disease,* an inflammatory
process,* general systematic disturbance,* or any disease characterized by the presence of

toxins dangerous to the consumer.*? All of these conditions are common in ducks and geese

force-fed to produce foie gras.

%4 liemp (TCF).

 Ex. H, Alan Solomon et al., Amyloidgenic Potential of Foie Gras, 104 PROC. NAT’L ACAD. SCL 10998 (2007).
3¢ Ex. I, Dr. Alexander Steven Whitehead Aff. 8 (July 12, 2007).
79 C.F.R. § 381.78.
. Id at § 381.83.
39 Id
0 Id at §381.86.
41 Id
2 Id. at § 381.85.

&
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Abnormal physiological state: The USDA decided that hepatic lipidosis indicates an
“altered physiological state,” but that this state is “normal” in force-fed birds.*® However, one of
the foremost specialists on foie gras production in the world has concluded that hepatic lipidosis
“can not be considered as a physiologically normal process.”** Contrary to the USDA assertion,
unnatural liver distension that may only be achieved through an artificial process of force-
feeding is an abnormal physiological state.

Septicemic or toxemic disease: Septicemia, the presence of bacteria in the blood, is
often associated with severe infections, and is common in force-fed birds. Numerous necropsies
have found Escherichia coli (E. coli)* and staphylococcmr“6 bacteria in the bodies of ducks
removed from foie gras facilities. Impaired liver function contributes to the developmént of
toxemia, the presence of toxins in the blood, often enough that a French manual for amateur
breeders lists toxemia as one of the many “accidents and illness[es]” that can occur during the

process of force-feeding.*’
Inflammatory process: Enteritis, which is inflammation of the small intestine, usually

appears at the end of the first week of force-feeding.*®
General systematic disturbance: The negative effects of force-feeding, including
hepatic lipidosis, fractured limbs, crop impaction, aspiration pneumonia, ruptured livers,
displaced hock joints, and esophageal trauma caused by feeding pipes49 all constitute systematic
disturbances, because they have a significant and comprehensive impact on birds’ health.so
Disease characterized by the presence of toxins dangerous to the consumer: Protein

fibers from foie gras, which qualify as toxins, may induce fatal Secondary Amyloidosis in

* Ex. G, Letter from USDA, FSIS, to Humane Soc’y of the U.S., supran. 32, at 1.
* Ex. J, Dr. Yvan Beck et al., Report on Force Feeding by Belgian Experts 21, presented to the Permanent Council
of the European Convention on the Protection of Farmed Animals (1996).

> Ex. K, Meghan Beeby Aff. 10 (May 22, 2006); Ex. L, Dr. Holly Cheever, DVM Aff. 7 (May 8, 2006).

% Ex. K, Beeby Aff,, supran. 45, at 10; Ex. M, Letter from Dr. Wendy Thatcher, DVM (Nov. 15, 1991), and related

animal pathology reports from the N.Y. State Coll. of Veterinary Med. 34 (Dec. 6, 1991).
*7T Ex. N, Antoine Comiti, Rebuttal to the Claim by the INRA Researchers that Force-Feeding is Not Harmful to the

Bird’s Health and Liver 23 (May 2006) (citing Jean-Claude Péreiquet, Les Oles et les canards (“Ducks and Geese™)
105 (Editions Rustica 1999) (cautioning that force-fed animals suffer from anoxemia, toxemia, cirrhosis of the liver,
candidosis, feeding tube injuries, and internal muscular hemorrhages)).

“ Ex. J, Dr. Beck et al., supran.44, at 41.
¥ Ex. D, Barnato Aff. supra n. 29, at 4; Ex. J, Beeby Aff. supra n. 45, at 10.
%0 See Ex. B, Petition of N.Y. State Licensed Veterinarians Supporting Anti-Foie Gras Legis., supra n. 22 (stating

that birds with hepatic lipidosis “suffer[] from systemic effects of liver disease”).
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humans.’! Cross-species transmission of Mad Cow Disease, another prion/amyloid disease, has

already been demonstrated.”

2. The USDA’s inconsistent treatment and marking of poultry products

misleads consumers, contravening the PPIA.

While not in the context of the PPIA specifically, the U.S. Supreme Court has reaffirmed
a core principle of labeling law: that language may mislead consumers through omissions as well
as affirmative statements.” For example, the Court has stated that "warning[s] or disclaimer[s]
might be appropriately required . . . in order to dissipate the possibility of consumer confusion or
deception.”* The Court has also noted that omitting information material to a consumer’s

decision to engage in a business transaction may make “the possibility of deception” “self-

evident.”>

In selecting poultry products, consumers rely on the USDA’s seal for consistent
assurance of material qualities, such as wholesomeness and freedom from disease. Unable to
ascertain these qualities on their own, consumers must rely on the packages’ marking or labeling
in order to make purchasing decisions. Here, omitting the material fact that foie gras products
bearing the USDA seal are derived from diseased birds misleads consumers, compromising their
purchasing decisions.

Consumers have every reason to believe that the USDA would refuse to stamp its
approval on parts of a diseased bird. Furthermore, the USDA typically ensures that any organ or
part of an animal that is diseaséd is removed and condemned, even if the rest of the animal is
permitted to enter the food supply.’® However, USDA permits its approval to appear on foie gras,
a diseased poultry product being offered to consumers for human consumption. Such

inconsistency in treatment contravenes the PPIA, because it misleads consumers.

3L Ex. H, Solomon et al., supra n. 34, at 10998.

°2 Ex. 1, Dr. Whitehead Aff, supran. 36, at 8.

¥ Eg InreR M J,455U.S. 191, 201 (1982); Zauderer v. Office of Disciplinary Counsel of Sup. Ct. of Ohio, 471
U.S. 626, 651-53 (1985).

*Inre R M J,455U.S. at 201.

3 Zauderer, 471 U.S. at 652-53.

%9 C.F.R. §381.72.
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G. Labeling foie gras products as derived from diseased birds corrects the
public misperception that products bearing the official USDA mark do not

come from diseased animals.

Presently, members of the public mistakenly believe that the USDA does not place its
seal of approval on products from diseased animals or on diseased parts of animals. That is why
the USDA has publicized the importance of the accurate use of seals, and consumers’ reliance on
those seals, stating that “[t]he mark of inspection gives consumers confidence that the meat,
poultry and processed egg products they are about to enjoy are safe and wholesome.”’

Thus, the USDA should decline to attach its official mark to foie gras products not
labeled as derived from diseased birds. Withholding the USDA seal from unlabeled foie gras

products is necessary to ensure that marking and labeling on those products is no longer

misleading.
IV. Conclusion

As described herein, foie gras products derived from diseased birds now bear the
USDA’s seal of approval. Consumers expect the USDA to approve only products from non-
diseased animals, so stamping foie gras products with the USDA seal without disclosing that
they are derived from diseased birds misleads consumers, contravening the PPIA. Foie gras
products are unlike other American poultry products, because they alone are produced by

inducing disease, and consumers should have access to this information when making purchasing

decisions.

7 Supran. 5.
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V. Certification

The undersigned certifies that, to his best knowledge and belief, this petition includes all
information and views on which the petition relies, and that it includes representative data and

information known to the petitioner that are favorable to the petition.

bt 1 ST

Carter Dillard 7
Director of Litigation

Aurora Paulsen, Law Clerk
Michelle Lee, Litigation Fellow
Matthew Liebman, Staff Attorney

Animal Legal Defense Fund, Inc.
170 East Cotati Avenue

Cotati, CA 94931

Phone: (707) 795-2533

Fax: (707) 795-7280
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" REQUEST FOR AN OPINION.

The Scientific Commlttee on Animal Health and. Ammal Welfare is asked to report on the »

ammal welfare aspects of the productlon of foie gras using ducks and geese



INTRODUCTION

There is Widespread belief that. people have moral obligations to the animals with which they-
‘interact,.such that poor welfare should be minirnised and very poor welfare avoided.. It is- -
assumed that anr':mals' includlng farm animals, can experience pain; fear and distress'and that
welfare is poor when these occur. This has led to animal welfare bemg on the pohtlcal agenda °

of European countries.

Legislation varies, but E.U. meml)er states have ratiﬁed the‘ Council of Europe's Convention
on the Protection of Ammal kept for Fanmng Purposes. Amcle 3 of that Convent1on states .
that " Animals shall be housed and prov1ded with food, water and care ina manner whlch
'havrng regard to their spec1es and the1r degree of development, adaptatron and domest1cat1on~,'
is appropriate'. to their physiological and.- ethological needs in accordance jw_ith. established
experience and scientific knowledge” -(Council of Europe, 1976). _ ‘

In addition to poh'tical debate, the amount of information based on the scientific. study of
‘animal welfare has mcreased Sc1ent1sts have added to lcnowledge of the phys1ologrcal and a
behavioural responses of ammals and phllosophers have developed eth1ca1 views on animal -

we]fare Nevertheless, all agree that dec1s1ons about animal welfare should be based on good

: smentlﬁc ev1dence (Duncan 1981 Broom, 1988 b).

: Scientiﬁc evidence regarding the weltar‘e of du'cks'and geese in reldtion to foie gras production
is gathered together in thls report - In chapter 1, d1ﬂ‘erent definitions of" ammal welfare are
presented the four main mdlcators of animal welfare are d1scussed and the anortance of -

_combining results from several mdlcators is emphas1sed In the second chapter the extent of

' product1on of foie gras’is. descnl)ed and in the third, practical aspects of product1on are

summar1sed. Chapter t'our concerns the l_)ehawour of geese and ducks in relation to force
feeding or “gavage’i. '"I_’he consequences for the birds .of force feeding are described in chapter
five. The remaining chapters concern the likely S0CI0-6CONOMIC CONSeqUences of any changes

whose aim is to improve: the welfare of the birds, suggestions for future research and

conclusions. Finally, there is a list of references_quoted in the report.



o

. 1 WELFARE DEFINITIONS AND MEASUREMENT

1.1 Definitions of welfare : ‘

The terms " welfare " 'and " well-beiné " (Fraser, 1995, Hughes, l989), aré beth used when

referring to the state of animal. In this report, the term " welfare "' and not " well-being "will' '

be used. In drscusswns about, annnal welfare several definitions and descrrptrve statements :

have been used. Some ofthe more cornmonly quoted include:

1. Brambell report (1965): "Welfare is a widé terrn that embraces-both the phys1ologrca1 and

mental well- bemg of the animal. Any attempt to evaluate welfare, therefore, must take into

" account the scientific evidence available concemmg the feehngs of annnals that can be derived -

from therr structure and function and also from theu' behaviour".

2~ Lorz (1973): "Living in harmony with the environment and with 1tself both physically and -

psycholo grc ally ".

- 3- Wiepkema (1982): " The inadequacy of the programmies performed to-control relevant

aspects of the Umwe'lt or the 'permanent failure of any behaviour, must cause severe feelings.

“of distress. In this penod the annnal really suffers and its well-being is at stake "

4- Broom (1986 1996). " The welfare of an individual is its state as regards 1ts attempts to
c.ope with its envrronment " "The origin of the concept is how well the individual is faring or ‘
trave]ljng through life. The state can be goed or poor but, in either case there. will often be -
feehngs associated with the state, which we should try to measure as well as usmg more,
direct measures.” . ‘ ' 4 '

5- " Welfare is solely dependent on what ammals feel " (Duncan and- Petherrck 1989)

6-" Welfare is mainly dependent oft what ammals feel" (Dawkms 1990) A

The first of these statements are rather descrrptrve The second, referring to the ammal being

in harmony wrth its environment, although commonly quoted is not very helpful in .

screntrﬁca]ly assessing’ the welfare of animals under dlﬁ'erent conditions. Others ‘refer to
adaptatron to or control of the environment by the animal (3" and 4).and seem more
operational because they present opportunities for measurement. Some are specifically

concerned with the subjective experiences of the animal (5 and 6). However, there is general



agreement amongst scientists about the overall meaning of the term welfare. The more effort
the animal is putting into coping, or the greater the biological cost of responding, the worse
the animal feels and the poorer its welfare. In most cases, the term welfare is used to cover a
continuum from very poor to very good welfare. When the animaI is coping well there are

* usually good feelings and welfare is good (Bro_orzi, 1996; Duncan, 1996; Md_f)grg, 1996)

1.2 . Assessment of Welfare

‘Before describing the flealth, produétion, physiélogica} and ethological 'in('iicator's of animal
welfare, it is necessary to give a general picture of why these indicatoré have been selected by
_ reéearchers This is best achieved by outlining wheré they fit into the complex of interéctions

between the animal and its environment. In the course 'of evolution every ammal species has '
adapted to-an environment in which it is able to regulate its'internal state and to survive and
reproduce. Regulatory systems il animals con31st of the detection of changes - in that
envwonment and responses to these changes which allow the animal to keep internal and
external condmons at an optzmal IeveI In other words, the animal trles to “control 1ts
environment by usmg various coping mechanisms. Fee]mgs play an important ‘role in these

'copmg mechanisms, as do behavioural, phys1ologlca1 b10ch,ermca1. and mnnunolog10a1

' responses.
. 121 'Health indicators

Héalth which refers to the extent of any disease and 1'njury, is an impbrtant paﬁ of welfare and -
an unportant CIl'[CI‘lOIl in the assessment of the quahty of life of ammals A range of the
I measures Wthh are used in welfare assessment are indicators of health. These include clinical
signs of disease and anatormcal phys1010glca1 and immunological SIgns ‘that the individual is’
having dﬂﬁculty in coping with its enwronment or is falhng to cope. If some mnnunologlcal

weakness or abnormality means that the individual would be more hkely to succumb to
pathogen challcngg, injury, etc. then the welfarc- is more at risk than in an animal Wthh does
not have this weakness or abnormalify. In the same way, inadequacies of physiological or
anatomical function, which have the same kinds of effects, are indicators of poor welfare. In

some cases, the poor welfare can be recognised by measurement in basal conditions, in others



a challenge is needed to reveal it, and it is increased mortality or morbidity which indicates the
severe prohlem.. _ :
The terin pathological is used for a body condition in which there afe' malfunctioning organs

or systems with clinical or subclinical effects.

" A disease is by definition a pathologlcal state where the causal factors are often clearly'
1dent1ﬁed and the chmcal signs well deﬁned Pathogenic rmcroorgamsms and envuonmental
factors are the most common causal factors for disease, although genetic factors must not be
neglected. Envuonmental factors can preclpltate the. development of a disease process in the ‘
absence of spec1ﬁc pathogens. Most diseases are usually accompamed by obvious chmcal and
blochemlcal manifestations and the specific structural changes that affect a diseased organ can
be reco gnised at aut’ops'y.. Thefe isa general consensus that such diseases lead to suffering. |
However, not all diseases are always easy to reCO'gIﬁse.'A disease that develops in th'e absence
of well-identified causal factors and lacks an‘atomopathologtc'al features is called:-a functional
disease (e g. 1rntab1e bowel syndrome). Functional diseases are most oﬁen acoompamed by -

. barely visible chmcal signs, and cannot be readily diagnosed unless abnormal changes in the
affected physmloglcal function are evidenced by approprlate chmcal biochemistry methods.
Deviations from normality do not necessarily imply suffering. In addltlon there are functional
diseases which occur without any evident biachemical abnormality but are accomparued by
painful symptoms. This is likely to be the case for ﬁnctional gastrointestinal disorders. Many
finctional diseases are reversible. It t's not always easy to _Adi_ﬂ’eren_tiate a functional disease

_from the preclinical stage of a slowly p’rogressing:tiisease, s'plceially‘in an organism in which. _

the duration of life is limited by the production process.

Injuries are painful when they occur in innervated bodily areas. In other parts of the body, they
can lead to deformations and deformities whlch can be _imaes'thetic but are not necessarily

p'aihful “They may result in poor welfare in oth‘er'ways' The occurrence of injury is an ‘
mdlcator of the constraints exerted by the environment on the spec1es specific behavmural
patterns of farm animals. Alterations in the skin and feathers do not necessarily compromise

physwal health, at least on the short térm, but indicate that the environment does not allow the

normal sequencing of body care actlvmes



From an epidemiological perspective, health indicators of animal welfare must also be studied
‘with a broad population perspective, since frequently occurring problems must be considered
by society to be more alarming than rare events of the same problem. Especially for farm

- animals, monitoring, recording, preventrng and controlling diseasé take p]ace routinely at the

herd and higher populatron levels.

. In a group of ammals such as a-flock, house, herd or any other population unit, the amount of -

- .poor welfare caused by drsease is a ﬁlnct10n of its mcrdence -severity - and .duration, as’

described by Willeberg (1991).

This relationship has a number of important consequences for practical use and proper -
iriterpretati‘dn of welfare-associated disease observations. The points relate to the source:of

' avarlable data on disease occurrence which in -practice concentrate .around: frequency of -

treatment mortality measures and frequency of leswns at’ slaughter

Data on frequency of treatment for diseases- are _ra’relylconSist.ently recordéd by the fanner,
:Who‘mo‘st oﬁen-carries out the treatment of ﬂock ammals In some countries treatment data
do. 'exist for dairy cattle, at least for treatments carried out by the veterinarian. In many field
trials of new production systems such treatment data are ¢ollected (Willeberg, 1993, 1997)
'Measures whlch are mdrcators of the number of treatments are the amounts of drugs
'purchased or, used in the productlon but such information-is not often published nor otheiwise

generally avarlable and it is also difficult to specify in Wthh anirhals and for which condltrons

' they were us_ed.

Data on mortah'tycan be found, or are legally required, in some production systems. Mortality
data for regional or national populations may also be used to ilIustrate time trends m morta]ity
of farm animals (Agger and Willeberg, 1991). In assigning wélfare importance to .mortahty.
figures it is obviousi that deaths are indicators of severe welfare problems, but information on
* the causes of death as well as an estimate of the duration of the condition before death should

also be obtained in order to allow for a complete evaluation of a disease-associated welfare -

problem. .



The frequenoy of lesions at slaughter is a prevalence estimate, not an incidence, and therefore

it is in itselfa function of the duration of the condition: Furthermore, causes of chronic

~ conditions frequently seenl at slaughter are often also determinants of the degree of pain

associated with the condition, e.g. a.floor surface: which gives rise to frequent foot-lesions
i may also tend to magnify the pain of standmg and moving in alfected ammals However, there
may not be proportionality between the prevalence of lesions at slaughter and the magmtude
of the. associated welfare problem which is partlcularly important in mterpretatlons of

comparative studies of dﬁferent}productlon systems (Willeberg, 1991)- -
e 122 Produ.etim indicators

Under controlled condltlons relative changes in the product1v1ty of 1nd1v1duals may md1cate'
changes in welfare. A snnple conclusion is that a sudden drop in productmty of an mdmdual o
from a high level to a low level probably indicates a welfare problem. If young animals are not .
able to grow or if mature animals are unable to reproduce despite good, opportuniti_esto-do s’o
then their welfare is poor. Hence these measures-can be used to identify particnlarly poor’

welfare. Welfare is also- poor if a_housing and management system results in a lower life

expectancy, in the absen'oe of human interference, than that which v_vou_ld normally»be expecte_d

in such animals. | |

One of the main problems iy using, product1v1ty as a medsure of welfare is that, to the farmer

. productmty may mean the average productlon of a flock, the product1on per unit of food :
“intake, or the economic return per unit of capltal or per. unit of labour rather than the

- product1v1ty of the individial (Duncan and Dawkins, 1983). No economlc mieasure should be
- used when assessing welfare and, to be valid, assessment of productlon must be based on

_ measures from 1nd1v1dual ammals, not flocks. Compansons between mdlwduals may be -
difficult because production is mﬂuenced by the stram and age of the bird, and can be

mampulated by management strategresz such as the hghtmg programme or the nutritional ~

.content of the feed. A high level of production may even predispose the bird to production’

. diseases and so increase the risk of poor welfare. As with health, good production does not

necessarily indicate good welfare:



e 1.2.3 Physiological Indicators

The most frequently measured physiological indicators are those associated with stress
TeSpOonSes, especia'H)./ the activity of the hjpotha-lamo—pituitary—adrenocorticaI (HPA) and the
sympathetic axis. In birds, this has typically involved measuring heart Tate, gluco_corticoid

concentrations, adrenal gland weight and responses to ACTH challenge.

-However, "as with the other measures- care.. must <be- taken .in interpreting the results.
Phys1ologlca1 Tesponses to short term stressors may be dlﬂerent from responses to long-term -
stressors because the system adapts when stress is prolonged Furtherrnore some of the
adrenal responses can be elicited by positive expenences such as ex01tement It is therefore
t0o simplistic to equate an increase in adrenal actmty with poorer welfare, Moberg (-1 996) -

* argues that mStead of just measuring the adrenal response- we should be measuring the .
,consequences of the stress, such as s‘uppression of an immune response and failure to ovulate. .
While . there are drﬂicultles in interpreting measurements  of HPA actlvrty, enter1ng a,.

prepathological state clearly has an nnpact on the welfare of the amrnal

-‘Cons'iderat‘io_ns when measurements of gluco'corti,coﬁ levels in body--ﬂuids are made in order -.
~ to assesS animal welfare are: 1. the duration of the response; 2. the -extent.of daily ﬂuclt‘uatiOns.'
- in norrnal adrenal cortex aetivity; 3.»the variation m the magnitude of the-response to different
kinds of prt)blems Some of these problems in interpretation o"f adrenal cortex respon'ses are

drscussed by ‘Freeman (1985), Mason and Mendl (1993) Broom and Johnson (1993) and

Zulklﬂx and Siegel ( 1995).

- In most domestic blI‘dS when an animal is dlsturbed suiﬁmently by an event for an -adrenal

cortex response to occir, the elevatlon of cortlcosterone in the blood takes at least two

minutes to become evident (Lagadlc et al., 1990). It rises to a peak ‘affer around 15 minutes

and then decreases (quail: Launay, 1993; mularo duck: Noirault et al, in press). Hence the
effect of short term physical experience such as handling or transport_ (Remignon et al., 1996)
or psychological experience such as social disturbance or fear inducing stimulus (Siegel, 1982;
Mills et al., 1993; Launay,‘ 1993) can be assessed readily by measuring the magnitude of

~ corticosterone increase in blood. or other body fluids. During certain activities, such as e.g.



courtship and mating, adrenal cortex activity may increase but this would not necessarily be

'interpreted as indicating poor welfare.

When animals expect ‘to be able to feed, or are frustrated because of absence of .food,
increased adrenal cortex activity often oecrlrs but during ingestion of food, adrenal activity.
may. vr/ell'decﬁne. Indeed, in situations where high levels of metabolism or- general' activity are’
" undesirable, for example when the ambienl ternperature is higll increa'ses in glucocorticoid

production may not occur or may:be- actrvely suppressed (Broom and Johnson 1993). - Such.

effects are clearly- adaptlve

In some circumstances animals sho_w-__a_greater response to ACTH 'aﬁer experiencin'g diﬂleﬁlt
* conditions over a ‘Iong:period. Other dilfﬁcult conditions; hoWever, do not elicit 'repeated'
adrenal cortex_ -activity and do not. ‘resnl_t in elevated cortisol production following ACTH
challenge (Ladewig and Smidt, 1989) If the conditions are prolonged and very-severe in their
effects, adrenal fiunction may be impaired and a reduced response to ACTH challenge may
Hence. whilst an mcreased cortisol Tesponse to ACTH cha]lenge mdlcates poor

. result.
- welfare, the lack of such a response. does not necessanly mdlcate that the conditions posed no . -

problem for the animal.

Endogenous diurnal fluctuations in gluc‘oeor.ticoid levels have to be talgen' into-' account when
assessing the effects of an. experimental tredtment (Ladewig 1989). Another faetor that has to -
be CODSIdCI'ed is that the plasma concentration of glucocorticoids is.not onIy dependent upon
the rate of hormone secretion, but also upon its rate of clearance from the blood Elevatrons of”
glucocomcmds in response to different condltlons at a particular time are seldom prolonged
for tnore than 30 to 60 mmutes after that time. Hence single blood samples usually reveal little
" about chronic Aproblems and a sequence of samples must be taken at short intervals in order to
- gain information about such problems. Also, the nature of the aversive sti}nuluS may influence
the anjmal's reaction to ir, including the exfent of glucocorticoid secretion as a component of
that reaction (Mason and Mendl A1 993). Increased glucocorticoid levels have been associated
with states of fear and anxiety, while pain does  not always affect plasma glucocorticoid
concentration (Bateson, 1991). Prolonged pain can result. 1n reduced plasma’ glucocorticoid

concentration (Lay ef al,. 1992). Housing conditions may intermittently elicit adrenal cortex



‘TESponses but random samples may miss these. Regular sampling of blood, using cannulated

animals gives more reliable information than infrequent measures of resting levels but due to.

their small size and the constraint imposed by the canula this is rarely done in birds. Breed and

individual differences also exist in the activity of the adre-nél cortex (Mills et él., 1993; Launay,

1993).

A final but_most important point concerning the use of measurements of adrenal cortex
activity is that the 'samphhg-,its‘elf-eauses-aﬁ adrenal cortex response. The sampling disturbance

effect will commence as soon as any ‘approach to the animal is made in all but animals

thoroughly habituated to human pr_oxix'rﬁty, However the response takes two minutes to be

evident and it has been shown that hens are not affected by the blobd sampling of birds of the

' sémc or neighbouriﬁg cages (Lagadic-et ‘31;%'1990) .

As with corticosterone, heart rate is influenced by factors other than fear or anxiety. The level
of heart rate"reflects the animal’s. general metabolic demand, and is also influenced by

circadian thythms. In order to avoid- conflicting and equivocal results it "is important to

dist.inguish between metabolic and erhotional effects and to ensure that the. measurement itself

doés not cause much disturbépce to the animal (Mills et al., 1985; Broom and.Johnson, 1993).

* Heart rate changes provideiuseful informéﬁon about the effects of short term problems on the -

‘animal, but the measure gives little mformatioh about the lbﬁg termjéﬁ‘ects. It is necessary to - .

complemernit measurements of heart fate with. other indices such as-those’ pertaining to
- behavioural activity. An altemnative to ‘heart rate. is -the measurement of shank temperature

Which drops during the vasoconstriction following adrenal secretion.

All the cited measures are of short term (minutes to hours)- stress reactions. In birds
caloulation of the heterophil/ lymphocyte ratio allows some measurement of longer term

' (hours to weeks) stress (Gross and Siegel, 198-3.‘; Mills et al., 1993).

e 1.2.4 _Ethological Indicators

The advantages of ethological- indicators, that are studies of animal behaviour, are that 'they ‘

are non-invasive and changes may précede those of other indicators. Ethological studies are




~t

- carried out.
good - conditions.-~However - the problem»wrth this approach is that. it is not immediatel 57 =izl

of three main types.

a) In the first type, birds are placed in the env1ronment under investigation and. the1r behavrour

is compared with that of birds either under feral cond1t1ons or in an environment assumed to
‘be ideal. This approach is useful because 1t shows which behaviours are changed by the

" environment or treatment under mvestlgatlon so that further scientific study of these can be.

- obvious whether a 'paxti'cula‘r behaviour, or Chang‘e in behaviour, is an indication of regulatory -

dlsturbance or failure, or whether it is an appropnate adaptation to a change in’ environment.

' When the behavrour patterns’ have obvrous detnmenta] effects, as is.the case for feather -~

pecking (Blokhuis, 1989), the interpretation of results is easy, but in other cases it is not. For

example, Folsch (1980) found differencesi'n locomotion and acoustic behaviour of hens

placed in differerit environments. But to use such parameters to demonstrate poor welfare, it

bmust.ﬁrst be shown.that these changes indicate frustration or some other problem.

b)-The second method is to give blI'dS access to more than one environment, resource, or.

opportumty for behaviour and assume that they will choose that which is in their best mterest

" (Hughes and Black, 1973; Dawkins, 1976; R_utter and Duncan, 1991; 1992). Closely related

to these choice experiments are operant conditioning techniques in which birds. have to ‘work

to obtarn or to avoid, some aspect of the1r enwronment (Dawkins, 1983; Meumer—SaIaun and

Faure, 1985; Lagadlc 1992°). AIso, demand furictions can be generated by maklng animals
perform a variable amount of work in order to obtain the same amount of reward (Dawkms

1983; Ladewrg and Mathews 1996) In a11 of'such stud1es the strength of preference should

 be assessed.

| Poorly designed preference tests have been criticised by Duncan (1978) and operant

condltlonmg is considered by Dawkms and Beardsley (1986) to be a problematic way of

measurlng animal motivation. However, others consider these to be the most powerful tools
available for studying the needs of animals, to show certam behaviour .or to obtain certain

resources even if some caut1on should be taken ini the mterpretatlon of results (van Rooijen,

1982, Ladewig and Matthews 1996)

10

It also provrdes information about how birds choose to allocate résources in -



- ¢) The third type of ethdloéicai method used to assess welfare is.to obéerve behaviour in
experimental situations and compare their béhaviour with the behaviour in the envﬁomnent
under study. In a situation where the animals do not appear to be coping, or cope only with
great difficulty, several behavioural changes may be apparent, some of which may be called '
ﬁbnormal or -stereotypic (Wiepkema, 1985). Alfhough there is some cdntroi/ersy abou,t' the .

exact meaning of stereotypies (Dantzer and Morméde, 1981; Wiepkema, 1987; Savory, 1989;

~«_:=xooper-and-Nicol, 1991; Mason; -1991), it is géneral‘ly-.th_ought that suffering .accurs-before:: .+~ . -

 stereotypies are established and animials showing stereotypies are having difficulty in coping so

their welfare is poor. -

When birds are fearful, fhey may show retreat, a‘v-oidzince behaviour or freézing behaviour as
well as physiological responses. Stereotyples shown by blI‘dS mcluding: head-shaking (Levy,
1944) the plucking and carrying of thelr own feathers (Hmde 1958), route tracing (Kelper '
1970), pacing (Duncan, 1970) and spot~pe_ck1ng '(Stadd_on.and Simmelhag, 1971)._

~ The. apparent simplicity of ethological s_fudiesf can. lead to them being misused. ‘However, as
‘with phyéiolo gical indicators, when used appropriately ethological indicators can be a.sensitive

- measure of amimal welfare.
1.3 Combining Reésults from different indicators’

Whén faced with oné’ kind of diffi culty, an iﬁdividual may show a measurable response, éuch_ .
A as increased adrenal activity, but other kinds of dlﬂiculty may elicit no adrenal change at all. '
Sm:ularly, increased levels of abnormal activity, an overall reduction in responsweness a fever
response, an increased T-cell activity, a loss  of detoxification ablhty or a suppressmn of
* growth may occur in response to one problem but not in response to another. Hence it is
agreed that there is no .éingle indicator of ammal welfafe and that to get the best a,ssesément,
several different measurcmeﬁts have to be taken (Broom, 1986; Broom and Johnson,'1993)."
In some cases, all indicators, be they health, prodﬁction, physiological or etholo gical, poiﬁt in

the same direction and the interpretation is clear. On other occasions there are conflicting
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results (Mason and Mendl, 1993). In each case a balanced overall assessment ‘of welfare must
be made.
Another problem in the evaluation of animal welfare is the lack of knowledge of how animals '

experlence for example, the states of disease, conflict or frustration. Are some states more

important from a welfare point of view than the others? These questions are difficult to

answer with our present knowledge of veterinary and ethological science. An alternative view,

"tlierefore', i§ that of Fraser (1995) who proposed that -instead:-of-atteniptingto- "measure"-

vogzmaag s BT e vl

animal welfare, the role of science should be to rectify and prell_entall welfare problems. -
Rushen and del?assillé (1992) acknowledged’ the problems in measuring welfare and proposed

that criteria for assessing welfare can be divided into’ desrgn criteria, which specify what must

. be included in an anrmals environment to promote good welfare €. g space allocatrons etc.,

and performance cnterla which indicate what parameters of the state of an animal indicate
good or poor welfare e.g. productron performance physrologrcal indicators of stress etc. They

propose that housrng can be assessed using an optimum mix of these two criteria.

14 Summary

Despite there being several deﬁnitions of animal welfare, scientists agree on manyof the. basic

: :prrncrples For example, many agree that welfare partrcularly -concerns what an mdrvrdual
animal feels, but think that the techmques to measure feelmgs are not very well developed at

' the present trrne -Techmques to measure the effort an animal is puttmg into coping with a

srtuatron are better. developed and since this should be correlated with feelmgs it'is argued

that current research should concentrate on these measures:as rndlcators of welfare The most

: commonly used welfare " indicators are measures of health, production, physmlogy and

behaviour. Any one of these mdlcators may be used on its own to indicate poor welfare, but

an integrated, (Smrdt 1983) or holistic (Simonsen, . 1996) approach gives a better mdrcatron of -

‘the effort the animal is putting into coping ‘and hence the biological cost to the animal of

responding. With regard to assessing housing for animals, recent thinking supports a balance

between design and performance criteria and focusing on specific welfare problems. Hence
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the welfare of ducks and geese in relation to the houéing and the procedures: which are used

during force feeding can be as'sessed.‘
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2 THE ORIGINS AND DISTRIBUTION OF FOIE GRAS PRODUCTION

2.1 The products

The “foie gras” (or “fat liver;") products derived from the force feeding of-ducks and geese are-

deﬁned by the following European and French regulations. -

‘Regulation N 1538/91 of the commission dated the Sth of June 1991 (JO N°L 143, 7th of
“June, P.. 11 IO N°L233, 22nd of August 1991, p 31) defines norms for the charactenst1cs of '
' the products of different b1rds In particular force fed ducks and geese are deﬁned by the

mlnlmal welghts of their livers, 300g for ducks and 400g for-the geese.

A French regulation (Décret N° 93-999 du 9 Aot 1‘993 relatif aux prep'arations é‘ﬁase de foie
gras) deﬁnes the different types of products prepared with f01e gras: All these preparations
41nvolve some percentage of fat hver (from 100% to 20%) Another text “Arrete ‘du 8 avril
1994 reIatlf aux méthodes officielles’ d 'analyse des preparatlons a ‘base de foie gras”,
complements -the first ome .by descrfbmg methods for the ana1y31s of the d1ﬂ'erent
« preparations‘ Methods for deterrnlmng the percentage of fat hver and the size of the pieces -
of the liver are given. A histological analy51s 1s also descrlbed and the text defines as not »
acceptable products where the hepatocytes do not mclude fat globules, a hlgh proportlon of

petivascular t1ssue tissues other than fat liver from ducks and geése and a hlgh proportion of

tlssue_wlth Iesmns.
The differenit products are described as follows:

1 - “foie gras entier” (whole fat liv'er;)" the liver is sold as a whole, A

2- “foie gras” parts of liver are used but thé livers do not have to e in one piece,
3 “bloc de f01e gras” only fat hvers are used but they are processed by mechanical devices .
and chunks of hver are not visible, ' ' '

4 - “parfait de foie” includes at least 75% of fat liver pro cessed by fnechernoal devices,
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S - “médaillon de foie” and “paté de foie” product with at least 50% of fat liver. This fat liver :

is in chunks or is mechanicaHy prepared and is clearly set in the centre of the preparation with

products from other origins on the outside.
6— galantme de foie” product with 50% of fat liver mixed with stuﬁing

7 - “mousse de foie “ product with 50% of fat hver mixed ‘with stufﬁng and presented as’a

“ mousse”. _ )
8- “produits au foie gras” products with foie gras which contains at least 20% of fat liver

Other products. exist which include livers from non force fed ducks and geese, in part-icular

“paté” and “mousse”.

A new nomenclature for those products was defined at the European level and pu‘thhed in -
1995 (nomenclature PRODCOM). The changes in this production are thus - difficult to.
| determine on a long term basis. However the general trend is of an increase of production in
France during the last fifieen years (from 5900T in 1990 to .10670T in 1996; CIF.OG, 1996)'
and a decrease in imports to France (from 2620T in 1990 to- 1800T in 1996) The quantit’y
processed by the mdustry increased from 4450T in 11990 to  more than 6700T in 1996 The

other part of the productlon is processed and some is sold dlrectly at the farm level.

In 1996, 6200T of 100% foie gras products (products 1 to 3) and 700T of the other foie gras
products (products 4 to 8) were sold by thev food industry at prices of around'225FF/Kg and.
' 155FF/Kg 13000T of non foie gras ‘pate and mousse” ‘were produced in 1996 at a mean; '
price of approxnnately 32F/Kg These dlﬂerences in prices are related. also to the dlﬂ'erences |
in the timing of the consumption. Foie gras product_s_ are sold-usually towards the end of the .
year whilst «pété de foie de volaille » is,sold all ‘yea'r- rourid.- On average, each famjly in France '
- buys foie gras products'for 140FF on 1.7 'occasions and ;‘nxotlsse ” and “pate” for 37FF in 2.5

occasions every year.

2.2 Origins and species

Some geese have been reared since ancient times in such a way that an especially fatty liver

could be obtained from them. There is reference to this practice in the satires by Horace
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(Book ii, Chapter pllII) and in the statuette of 2 fattened goose mor_e than 4500 years old from

the Ancient Egyptian Empire exhibited at the Louvre. Other. authors such as Hero.dotus and

~ Homer have»also described practices corresponding to force feeding in their works (Carrére,
1988). The feeding of geese according to the method carried out in Gascogne, south-west of

France was described as early as 1619 by Olivier de Serres, "et jecur anseris _albae pastum

ficis pinguibus" the translation of which is "and the liver of a white goose fattened with oily

ﬁgsll.

- The fat liver, mternatronally called “foie gras”, was produced traditionally from geese.

However in recenf years there has been a wrdespread change to the use of ducks rather than
geese mainly for ﬁnancral reasons The change in France. has been dramatic from an
exclusively goose production in the 1950s to a current production of hver 94% (9700 tonnes E

of foie gras) of which is from ducks and on_ly 6% (600 tonnes) ﬁ‘Om geese.

The duck chosen for foie gras pro-duction_'is a hybrid ‘between the muscovy duck (Cairina
~moschata) ‘and the ‘domestic du’ck(Aﬁas- pﬁtyr_hjz_nckos). ' There is an irnpo'rtant‘ sexual
dimorphism AinArn_uscovy ducks, the adnlt'male_ weighs between 4.5 and 5 kg while the adult
female weighs between .2.A2 ‘and 3 kg Farmers.- reported that during: force feeding, these -
am'mals were too nervous and at the end of the force' feeding period, their fatty liver h"ad- a :
~ tendency to lose fat by meltmg For all these reasons, these animals were crossed with
domestic.ducks.” A male muscovy duck is crossed with a female of'a breed such as the Pekin
'duck. The product is a stenle hybrid, the so-called mulard duck. The males are uséd for fore- '

gras production and the females are raised for meat consumption.

Geese (Ansér anser) which-are kept for'force feeding are of specific ‘st_rains:}oi‘e‘du Gers and :

oie -grise du sud-ouest. These strains are selected because of the capacity of the animals to

produce fatty livers.

2.3 Production in France

" In France, by tradition; force feeding was mainly carried out in Alsace and inthe south west-of ..

the country, including Aquitaine and MidiQPyrénées areas. These areas still provide 80% of
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the total production. In the last 10 years, foie’ gras production has developed in a second area
in the western part of the country (Pays de Loire and Bretagne) where the production

'represent‘s nowadays 18% of the total French production. Some force feeding is currently

+ practised in all geographical regions.
‘ .

After a considerable increase in production over ten years, production levels have begun to
stabilise with an increase of 7% betiveen 1994 and 1995. In 1995, the French produetion of

10385 tonnes was supplemented by 2850 tonnes of imported foie gras, whieh is a decrease of

17% from the 1994 'level;. (CIFOG 1996). In order to obtain this production in France,

789,000 geese 'and 18,395,000 ducks were bred and. force fed in 1995. The number of ducks
kept for this purpose showed an increase of 7.6% between 1994 and 1995 but there was no

increase between 1991 and 1995 in the number of geese kept.

In 1995, 342 tomnes of foie gras, as a raw product were exported and 12 893 tonnes were
used in France. Of this 6 394 tonnes were transformed by food industries and 6 499 tonnes
were.used in restaurants or for private conéumption. 380 tomnes of processed foie gras were
exported in 1995 in particular to: Switzerland (73 tonnes), Belgium and Luxembourg (64
tonnes), Spain (43 tonnes). United-Kingdom (37 tonnes) Germany (32 tonnes) Japan @7
tonnes) and Netherlands (22 tonnes).

Meat production which is associated with the production of foie gras is estimated as nearly
28,000 tonnes. This corresponds to 10,000 tonnes of fillets (magrets), 10,000 tons of thighs

(so called " cuisses a rotir ou a confire "), 4,500 tonnes of " manchons ", 1,200 tonnes of "-

aiguillettes ", 1,500 tonnes of gizzards and ‘450 tonnes of hearts.

- 2.4 Production in Belgium

The annual production was estimated as 40 tonmes in 1993. It had increased to 48 tonnes in
1995. The number of animals involved in this production was 98 000 ducks in 1995 (90 000 in -
1993) and 2 000 geese in 1995 (same number in 1993). The annual consumption is of 200

tornnes.
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2.5 Production in Spain

The annual production was estimated-as 34 000 animals 1n 1990. It gra_du_aﬂy increased to an

'average of 45 000 animals in 1995 and an estimated 55 000 animals in 'i996.4
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3 THE PRACTICE OF REARING AND FORCE FEEDING
3.1 Mahagement before the force feeding period

' After hatching, the mulard ducks are kept in a building on straw for 4 weeks. They are then

" -allowed to live outside, on grass for some weeks.

o In contrast to certain other species, there is no crop in the goose and in the duck but the
. oesophagus can become dllated The preparation of the am;maI is carried out in order to -
| emphasme this dilation. Pnor to force feeding, the bird is prepared for the yarious .
'manip‘ulations_ in two phases. In phase one from the third week onwards, the bird is subjected
to training that is c_lesighed to .dilete the desophague. This is achieved by‘"gr'ass ingestion for
- example. Such preparation makes it possible for. the bifd to receive large quantity of food

_very tapidly, which will occur during the force,feeding period.

. n phase two, the bird is subjected to a period of rapid riuscle growth (Bénard, 1992). During )
" this period, which generally lasts about four weeks, the bird receives‘ a large quantity of food . -

. which is fed ad h'bitutn; This results in oesophagus dilation and pro, gr'e;;‘si'vely leads to the half-

’ fatted state. The ratlon is distributed as a mash and is at this stage usually composed of maize
20%, wheat 53%, soya cake 19%, mineral and v1tamln supplement 8%. In this diet, the
metabohsable energy is around. 680J. The composmon is as follows: protems 16. 5%, starch
. 47.9%, cellulose 2.7%, fat 2.1%, Iysme‘ .--0.78%, meth;onme 0.37-,%, t_ryptophan 0.20%,
'phosphofhs O§72%,, ealcium 1'.16%,.ch1'0r'-ide 0.20%, sodium 0.16%. The dry matter is around
87.5% and ash is :6.3%.' This diet is provided when the birds come in from the field. The -
perio‘tls vt/hen the birds are allowed to go out are then pro‘gressively.r reduced so as fo conditioh '

them to the restraint associated with the force feedin'g'p'eriod,.

3.2 Management during the force feeding period.

During this period there is forced daily ing_estidn,'fof 12'to. 15 days for ducks and 15 to 18
even 21 days for geese, of a large amount of energy-rich food, with a high carbohydrate and

fat content and an uneven amino acid balance: lysine 0.28%, methionine 0.22%, tryptophan
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10.07%, leucine 1.28%, arginine 0.49% (Larbier and Leclercq, 1992). Animals receiVe_two

_ meals per day (ducks) or three meals per day (geese).

~ The basic feed is maize which is usually boiled and mixed with fat principally to facilitate
* ingestion. It is administered by force. using a funnel ﬁtted with a long tube 'consisting of an
auger or pneumétic system that forces the maize into the oesophagus. The amount is fixed so
"as to ensure that the crop-like area is full. Efforts are made to avoid any tearmg or sphttmg of

the oesophagus by the movements of the tube or the amourit-of food inserted.

Various. parameters are of fundatnehtal -importenee during this period. Water must be
~ continuously auailable. Many farmers. make .the water alkaline by adding sodium bicarbonate:
The' maize used is at least one year old so that the starch is more casily assimilated. Some
authors have shown that, based on the increase in body weight anq liver weight, the
admjnis‘t_ration of grain maize is preferable to that of a fluid paste obtained by g‘rih'ding the
maize in water. This may be e‘xplained by better assimilation,of the s‘tarch, due to the slowing .
_ d‘oWn;-'of grain transit. Finally t-he addition of lactic ferments limits the multiplication of
- Aenter'ococci, and thus the risks of enteritis associated with poor digestioh (Bénard, 1992).

~To-deliver the food, an auget {endless. SCrew) is generally used The atuger is contained within
the feeding tube tis moved either by hand in trad1t10na1 umts or with an electric motor. With
sich systems used for 30% of the birds, it takes between 45 and 60 seconds.to dehver the :
meal. In larger units, pneumatic devices are ‘used: They allow the farrn worker to -dehver the
same quantity of food in 2-3 seconds. Such a s-ystem is connected through a computer which
helps to détermine the amourit of food to deliver to each bird on the basis of the body welght

and 'the amount of’ food which was dehvered during the precedmg meals.

_ Whether force feeding is to be carried out 'using art auger or ustng a.pneumatic device, the bird:
must first be restrained ard positioned by a person. In order to make catching the bird easier,
th_e oucks. or geese are either kept in groups in a small pen ot cage or in a wire or plastic cage -

" holding only one bird. Most ducks are now kept in cages of a siie which does not allow the

bird to turn around or stretch its wings. - The head protrudes through a hole in the front of the:

cage roof. 20% of the ducks and all of the geese are kept in groups.
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The person who lel.commence the force feeding grahs the neck of the bird, retrains the wings'

if the bird is in a pen, draws the bird towards the feeding pipe, thrusts the 20-30 ¢m long pipe -
" down the throat of the bird and initiates the food pumping procedure. When food dehvery 1s'

completed, the plpC is removed The insertion and removal of the pipe must be’ carried out -

: careﬁllly in order to avoid 1 mJury to the oropharynx or oesophagus of the bird and potent1a1

mortahty

- In some. farms the ducks or geese are kept 1n near. darkness for all of, the time except the

feedmg perlod durmg the 2 3 weeks of force feedmg

‘3.3 Housing of ducks and geese duriug the force feeding period.

. Three types of rearing -Systems are used for ducks and geese during the force feedmg penod

(Table b:

Table 1 Some characterlstrcs of the 3 types of housmg systems used for force feedmg ducks

and geese .
| | Frequency (%); Group.‘size Surface | Surface per bird (}:mz) '
N | (cm?) L
. v ]:)u'cks-' Geese Ducks GeeseA R ~Ducks = Geese
Individual {80 = | . 1 | 900- 900-1050" —
cage | . [ 1050
[Growp |05 |50 |45 |3 [10000 [20002500 — |3300
cage | : . :
Pen 19.5 50  [12-15.|9 3;0000_ 2000-2500 13300

- Individual cages: These cages are made of wire mesh or plastic and are always of the flat-
- deck type. The size is 20 to-21 ¢cm wide, 45 to 50 cm long and 27 to 33 cm high. The front
and top of the cage are open to allow the duck to drink and to be force fed. Water is provided
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in a trough in front of the cage. The top and most of the time the front wall as well‘make._ the -

door of'the cage (Figure 1).

021 am

oy s

& g

bf.j»' / ) } 9
!# o e ' : . :
A lateral epening of the' wall

- . Gags opening
-~ Water trotigh:

F-igure 1. Schematic view. of a cage

The basic type has a recta.mguilar.. section but a Iot:of_ different shapes can be .found (Figure 2)

. .and in some of them the latera walls are partly open to allow more space for the feet.

Figure 2: Longitudinal sections of various cages .
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Figure3 ' ‘Transverse sections of various cages -

The ﬂoor was ongmally flat but is now often either open orofa trough shape at the level of

the breast in order to reduce breast bhster incidence (Flgure 3).

- Group cages They are made of w1re and have a flat wire mesh ﬂoor They are usually
' square and’ measure 1 x 1 min surface The wire mesh walls are about 80 cm hrgh and the
front of the cage is made of bars to allow access to the water trough placed in front of the-

cage. They have no roof and a system permits the restraint of one ammal ata t1me during the:

force feedmg act.

- Pens: Pens are usually 3 m? (1 x 3 m) and are made of wire mesh walls and slatted floor.

Water is available from a trough placed in the-pen.
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4 NORMAL B'EHA'VIO_UR AND OTHER FUNCTIONING OF GEESE AND DUCKS

RELEVANT TO FORCE FEEDING

4.1 The natufal behaviour of geese, muscovy: ducks, domestic ducks and their hybrids

Traditioi_;ally, "foie gras" has been produced by domestlc geese ’Ioday, by far the most ‘

common type of bird used for the purpose of "gavage" is the male hybnd between the

musco.yy'.ducks and domesti¢ ducks, In the followmg, an account is given for the natural

behaviour and ecology of these animals.

The ancestor of most modem geese is the greylag’ goose (Anser anser) (Clutton—Brock :

1981). It was domest1cated probably miore than 7,000 years ago (Clutton—Brock 1981).
Nevertheless, . the basic behaviour patterns of the greylag' goose have not .been altered

substantially, just as in other domesticated species, as revealed by différent behaviour studies

(Lorenz; 1950; Lorenz, 1972; Kretchmer and Fox, 1975; Bellrose, 1980‘ Clutto‘n—Brock '

1981).. GreyIag geese are widely spread over' the northern hemlsphe 16 vehere they occupy

- living areas in close connection with water. Most of their time is spent in water, but they move

and forage extensively on land (Lorenz, 1972; Bellrose, 1980). They forage both on land, by

grazing, and in'water, by eating aquatic plants; also insects, molluses and other animals form

part of the diet. Most of the 'daytime is spent in seaIch for. food (Lo_renz, 1972; Bellrose,
1980).. Geese -fotm pairs which usually stay together throughout life Cborenz, 195(.).; L'orenAz,s

1972; Bellrose, ..1980').-."_[‘he nests -afe. built on the ground, usually close to-the watér, and the
eggs are incubated by the females alone, whereas both sexes share the parental ca.re'. once the
young 'baye hatched (Lor_enz';. 1950; Loren_z, 1972; Bellrose, 1980)." Many -greylag- ge'e'_se
r"nigtate ekteu‘sive distances from the northeru_ breeding grounds to 'southefu_ wint-er areas,

* which in Europe range from central to southern parts of the oontihent (Bellrose, 1980).

The muscovy duck (Cairina moschata) belongs to Cairihi,- hence 1t Is duite distantly related to

the origin of the domestic ducks, the mallard (A’ﬁas platyrhynchos), which belongs to the
Anatini, both subgroups within the family Anatidae (Leopold, -1959; Bellrose, 1980). The

séxual dimorphism in size of the muscovy duck is considerable, the male being almost twice as.

big as the female which is not the case in mallards; however mallards have a pronounced
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* plumage dimofphi‘sm which is not the case in muscovies. There are also some striking
differences between the behaviour of the two speel'es. The muscovy duck in the wild lives in
Central and South America, where the climate is subtropioal to tropical, and they are not

" migratory (Hoffman, 1992a). They are ornnivorous and- eat both -animal- and plant-based

» nutnents such as-small fish, insects, molluscs, small reptiles, worms, algae and terrestnal
plants (Brauer, 1991) Muscovy ducks are mostly active at dawn and dusk, when most of thelr '

time is used for foraging, whereas the nnddle of the days and the nights are.usually spent on

branches in trees close to Water (Leopold, 195 9)~ They have a promiscuous mating system and -

' copulation takes place in water durmg the matmg season_ which coincides with the rainy
season (Breuer 1991) Nest sites are selected by females a]one and the nests are mostly built
in hollows in tregs, but also sometimes on‘the __ground. The clutches consist of 8-15 eggs
Whieh are only'incubafed by'the female. The femvale‘ is al'so'.solely responsible for caring for the ~
young until they .can fly (Leopold, 1959). »Muécovy ducks were domesticated by native
peoples in So,oth America; but-the date of the dornes,tioation:is not known (Breuer, 1991). In

“ the 16th century they Were introduced to Europe and are today kept and fa_fnied in large parts

- of the world.-The behaviour of the domesticated breed is q'nite similar to that of the wild form
.. (Breuer, 1991). Whereas- most pure mMUscovy ducks are kent for rneat productiOn, the species

is also important for production of fat liver, but in the form of hybrids with domestic ducks.

- Domestic ducks originate from the mallard ' the most abundant- and widely spread duck in

Northern Hemlsphere (Bellrose 1980; Clutton~Brock 1981), Mallard may be largely .

'sedentary in a small area or may range over some hundreds or even thousands of kilometres in
search of feeding areas. Food choice is sumlar'to, that of muscovies (Bellrose, 1980). Unlike
muscoﬁes, niallards form pairs for a part of the'ye‘ar. However, the nloubation and caring fof ‘
the young is done completely by the female and the male usually leaves during the ineubation
penod (Lebret, 1961). Nests are built on the ground and mallards aIe dependent on water and '
not inclined to go into trees (Bel]rose 1980). Domestic ducks have retained- the behawour of

: thelr ancestors, although thresholds for release of certain behawour pattems such as ‘

- aggression has been altered (Desforges and Wood-Gush, 1975 aand b, 1976.)

With respect to the social behavionr, ‘both mallards and éreylag geese live in pairs during the -

' reproductive season, or on their own together with the offspring. However, before and during
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migration, large numbers of birds usually aggrégatel for foraging, resfing and migrating -
A (Bellrose, -1980; Breuer, 1991). Both species have a rich repertoire of social behavioilr,

comprising both visual displays and acoustic signals (Lorenz, 1972). Muscovy ducks spend a

large part of their time in groups, both during daily activity and during night rest (Leopold,

1959). Hence, all three species may be considered as basically social animals to their nature.

The hybn'd.used for force feeding; obtained by crossing a male muscovy Aand a fémélé,
domestic duck; or mulard, is sterile and:shows a number of anatomical features from each -
species; fof example, sexueil dimorphism in size- and coloratiori is almost absent, eggs hatch
_after an intermediate time of inc'ubatiQﬁ (32 days in hybrids, 28 in dofnestic ducks _and 35 in -
‘ ‘mu,scovies), the birds have claws like musgovieé, but very rarely g6 into trees, -like dQnﬁestic
- ducks (Hoffman, 14992b).. Hofﬁnan (1992a) cpncludes that the general behaviour of the
~ mulard appears .t<') be: most similar to that of mus'coﬁés, with.the excéption that they moved

more slowly and spent more time in water, traits that are more similar to domestic ducks.

Hoffman (1992b). also reported that mulards do not ﬂy

42 Occasions for Food Storage in Birds

Animals which migfafe or hibernate are adapted to.s_torexfo’od which cén be made available
later. For example the mean weight of the blackpoll_warbler Dendroica striata increases -from:
'10-12g to 20-23g before migration to the breeding groimdé. In some birds.this increase ift
weight is, in part, a conséql;eqce of fat accumulation'm thq.l_iv;er' but in other birds thcre‘is _fat"
- accumulation elsewhere in the body. ‘Animals which feed irregularly in wild conditions are also
often adapted.to store food when a large meal is tgkcﬁ. It may be that such mechanismé are
exploited when ducks and geese are givén alarge :\(_o-lurhei of food which results in a substantial
expansfon in the size of their liver. The greylag Anser aﬁsér is often _ﬁn’gratory ahd may travel -
. long distances during migration. Some wild mallard Anas platyrhynchb&_are sedentary but .
q_thers migrét_e in some cﬁcumstancbs._However; the muécovy» duck Cairina moschata i’s a
“tr.opical species which is not migratory. Hence whilst the domestic gobse nﬁght‘ we]l" be
adapted to store food before migration, it is less likely that a cross between the domestic duck

and the Muscdvy duck, the Mulard, has such a potential for food. These hybrids do
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accumnulate fat in the liver when caused to have a high food intake but the biological origins of

-, .this are unclear.

43 The needs of geese and ducks in relation to feeding and p«)ssible consequences of

force feeding.

Animals have some needs which can only be.fulfilled if they are allowed to perform a

particular behaviour - (Hughes 1980;- Breom, 1988a; Jensen and Toates, - }993) There is no _

specific research into. such needs in ducks,but ba_sed on the general be hav10ur and ecology of .

- the species, some probable neéds may be Qut.h'ned_. It is clear from the general behaviour that. _
* MUSCOVies, ma]lards,:their domeSticated bree.ds .and the hybrids between these, all share some -

ethological traits with each -other and W_ith 'geese. They _'are'omnivoro'us birds which are"
In relation to force feeding the feeding -

dependent on water for a number of purposes.
behaviour .is of particular interest. It is well known fr_om_other species, ‘birds as well “as.

mammals, that omnivorous animals are adapted'to u‘.sermost of their active time in exploring -

possible food sources and perform actual foraging (food search, food manipulation .and.

- ingestion), and this appears to-be true also for wild muscovies and mallards. In addition, the

© birds can not digest cellulose and therefore obtain only a fraction of the nutrients from-

" ingested plants, which under natural conditions forces them to forage for extended periods of

times (Belhose, 1980; Breyer, 1991).' Other dmnivorous species such as rats, pigs and hens

- possess hjghiy inquisitiVe behaﬁour as an a'daptation for exploring new food sources (Barnett

and Cowan 1976 Ljungberg, 1986; Holson et al., 1988; Inghs and Sheperd 1994; Freire. et -

-al., 1996). In these other species, where scientific documentation is more w1de1y accessible, it

seems to be a general rule that thwarted feedmg actjvities cause different behav10ura1

problems comrnonly assomated with poor welfare. Hence barren enwronments and 1nab111ty to.
perform species-specific feedlng behaviour oﬂen cause behavioural disturbances whrch

express- themselves as mouth-based abnormal behav10ur such as bar-bltmg and ta11~b1tmg in

. _pigs and feather peckmg dnd cannibalism in laying hens (Colyer 1970; Jencho and Church, :

1972; Blokhu1s and- Arkes, 1984; Appleby and Lawrence; 1987; Fraser, 1987; Lawrence and

Terlouw, 1993; Savory and-Maros, 1993; Day et al.,, 1996). Abnormal pecking in birds is

often interpreted-as a sign of a thwarted motivation for performing normal feeding behaviour.
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Feather-pecking, which sometimes develops into cannibalism, is also a frequent problem when -

housmg and breedlng muscovy ducks fed ad libitum (Breuer, 1991) It appears to be less of a

serious problem m hybrlds bred for foie gras”, and there is no scientific documentatlon of its

oceurrence. in these animals. However, the working. group observed during farm visits in
France that in one farm, with group housing of ducks, the force fed animals were fitted with -
rings through the beaks. According to the staff on the farm, the reason for this was to prevent '

feather-peckmg Wthh can occur before the force feedmg period. There are no data ava1lab1e

to allow any Judgement of the m01dence of the problem

| ' Ducks are fed cons1derab1y more during the force. feedmg penod than they would eat
' voluntarlly, and the)r receive this food without havmg the possibility- 10 forage-in a spemes—
specific manner. In other species, mainly rats and dogs, the motivation for foraging behaviour
“has sometim‘es been studied by using an expen’mental-protocol invcelving tube feeding or.
© fistula feeding. This. allows the effect of stomach loading to be.separated from-the effects of
' the execution of foraging activities in reducing motivation for foraging. In the species studied,
“stomach-loading of normal meal sizes generally causes on'ly a relatively small reduction in the -
need to eXpress normal feedmg behaviour (Toates and Jensen, 199] Jensen and Toates,
1993). It cannot be excluded that the motivational processes work. in the same manner in

+ ducks. However, it. should be remembered that the considerably largc'r—than-nonnal rations-

8 loaded into- the stomach of force fed ducks may have different eﬂects on the foraging

' 'motlvatlon

: The possﬂﬁiﬁty that there is a remaining motrvation to perform normal .foragin'g'activitie.s (stlch
as, for exampl'e? ‘seeking"food, biting, nibbling, swallowing) in’ force feéd ducks should be
cons'idered.i If such a remaining motivation is present, this need is not. met. durrng the 'g._avage
period. This prohlem wou.ld‘ most likely be greatest when the birds are kept in cages. where

* they have limited freedom to execute the movements involved in normal feedi-ng.
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44 . Feeding behaviour and activity of ducks and geese

- Geese but also to a lesser extent ducks .‘are good foragers and can raake use of poor quality
foods like grass (Metabolisable Energy between 1000 and 1200 kCal/kg dry matter). They are

.’ hoWever, like other domestic birds, unable to.digest ce].lulqse (Plouzeau and -Blurn, 1980), but
the.quarltity ‘which they can ingest c}m be very high. Geese can eat 150 to 300 g of prot-ein rich

corﬁplete food.pAlus 700 to 800.g of fresh grass (Larbier arrd Leclercq, ‘199',2; Pakd]ska et al,,.

“11-9,957-Sehneider;‘=-1-995). Wherl_ fed with grass, geese decrease‘-the~proportion of complete diet- 7~ -

and increase the propo’rtion of grainswhich are protein poor (Snyder et al 1955) "When fed

with carrots a preferred food geese decrease their consumptron of complete food (IOOg) but

they caneat up to 2. 4 kg of carrots per day

In ducks the usual feeding reglme of animals that will be force fed is the fo]lowmg (figure 4):

- Period 1) Ad lzbztum feeding up to 5 weeks of age
- Period 2) © Restricted feeding from week 6 to weck 11 (180 g per day)

Period 3) - Ten days of pre-force feeding w1th a20g da11y mcrease of the amount of

food drstnbuted (up to 380 g per.day).

During period 2 and 3, the food is distributed once a day Wﬁich me_ar_rs that the food is

available. for only a short period of time (less than 15 min) and.'rhe animals only have one meal.
‘Period 4y During the force feeding period they _receiye 2 méals per day, starting

at 190 g per meal on the first force feeding to reach about 450 g per meal

on the last meal 14 days later.
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) Figufe 4 -
Example of the usual management
‘of force-fed ducks. °
' Agé  Liveweight
( weeks) 3]

Hatching -0 50
In a biilding, on straw
Ad libitum concentrate feeding
S N 4 . 2800
|- Access outside during the day (grass) A '
; Ad libitun concentrate feeding . |-
: 6
" Access outside during the day (grass)
Concentrate in one meal-
(180g /day)
; : ' — 0
- Access outside during the day (grass) ! 4900
. Concentrate in one meal . _ ‘
- (180g+20g riumber of days/day) | {2 4400
Force-feeding - B DR
(2 meals:day)
14 6500

In order to evaluate the ingestive cépaci_ty of not force fed ducks, the.animals ‘were submitted
,tb 3 feeding' régimes during an experiment‘al»period following peridds. 1. and 2 as descfibgd
above (Guy, Guémené, Faure, 1996, unpublished data) In 'every case the values giycn are the

maximum amount of food conisumed on one day.

Treat_ment a: tenrrforeday’s with 180 g per day restriction and then two 300 g meals. The 600
g of food distributed were consumed on the first day.
Treatment b: . Period 3 trcatmcht (1 meal, 20 g daily inércase) was continued until food

consumption started to decrease. The maximum food cqnsumpﬁon reached 440 g.

3
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Treatment c: Periods 1, 2 and 3 were as described above except that during period 3,- 2 meals

were distributed. The animals were then fed al libifum. The amount of food consumed was

then 603 g per day.

These results show that in ducks too, the gut capacity is sufficient for the largest amounts fed

during the force feeding period of foie gras productron
Geese (Marcrlloux and Auffray, 1981) and ducks (Rerter and Besseli, !

at night as they are during the day in conﬁned condltlons ~When concentrate food is avarlable

1995) are about as active

“ad libitum, 6 week oid Mulard ducks spend less than 1% of time actually eating but’ a further
8% of time sieving in the litter which is a type of feeding behaviour (Reiter and Bessei, 1995). -

Mulard ducks will bathe in water 1f given the opportunity .(Matull: and Reiter, 1995). In a
| study of muscovy ducks by Nicol (in prep), birds provided'- with nipple drinkers in the home "
pen lifted the heaviest weight in order to gain access to an 'adjacent pen with b_athjng water at
least as ﬁ'equently as they wo'uld lift such a weight in order to gain access to a pen containing
food - Hence, muscovy ducks are highly- motivated to have acces< to bathmg water and -

welfare is hkely to be poorer whenever such access is not avarlable

The time budget of force fed ducks shows that they spend more and rnore time resting durrng
the first week of the force feeding period (no data are available for the second week).AD'u'ring
the same period the times spent 'drinking and preening decrease. Wrnmckl et a.l., (1995 a,b)
force fed geese for two-weeks and then stopped force feedingT ‘Geese had then free access to

'-grass. They hadtfree aecess to 'pellets 'during the whole experirnent. The time spent resting and o

standing was about constant between day 5 and 15 of the force feeding perio‘d Aftertheend

of the force feeding the time spent resting decreased whereas the time spent standrng stayed :

relatrvely constant but an increasing proportion of time was devoted to feeding -on grass.
During this perrod the birds reduced their pellet intake to nearly zero for 18 days but still
continued to eat grass. After the end of the force feeding period there was also an increase m
‘the number of preenirrg bouts and a decrease in the number of drinking bouts. Despitethe‘ fact
that the resnlts were obtained on two species and in diﬁ"erent-conditions: a general picture can_ -
be drawn. During the force feeding period the time spent resting increases and the time spent

standing and preeninig decreases. After the end of the force feeding period, the time spent
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resting decreases whereas the time spent standing and preening increases. During this
recovery period the time spent active is relatively constant but the duration of feeding

increases and compensates for the decrease in resting time.
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5 CONSEQUENCES OF FORCE FEEDING: WELFARE INDICATORS
5.1 Force,feedihg and behavioural indicators

Daily handffeedmg of ducks and geese is normally associated with a positivE_: response by the
animals towards the person feeding them. In the p;cpafation of this report, members of the
Corhnﬁttee-visitéd é. numb.e‘r'o'f farms practisiﬁg force feeding -but this behaviour was ‘not'.
observéd by the visitors on these occasiqns. When ducks or geese were ina pen during the
force 'feeding procedure, they kept away from the person Who would force feéd them even’
though that person 'normally.s'upplied.;t;_hém,with qud. At the end of the force feeding - . -
procedure, the birds were less well able to move-and were usually panting but they still moved |
‘away from or tried to move away ﬁdm the person who had force fed them. In a pilot
expe‘rimen.t carried out on ducks kept individually in cages, the bi;ds displayed less avoidance
behaviour to the force feedei’s visit than fo the visit of a neutral person coming along the
cages one hour after the force fecdiné (Faure, personal communication). This suggests th'at’-

the stranger is more aversive than the force feeder at this time but gives no infon_r'lation’about. A

the force feeding process itéelf.

Aversion ‘behaviour to force ‘feeding was étudicd expcrixﬁentally by Destombes, Guy,
Guémené and Faure 19'96 (unpublished data). The time budget and readiness ta gb out of thé ,
living pen and into the feeding pen was qompafed.m dﬁclcs for the 15 days before the sfaﬁ of -
, the force feeding and for the 10 days following the force feeding. Halfo:f the ducks (4 pens of .
~ 10 animals) wete kept as control and had two ad fibitz{m 'meals'per day whereas the force fed _
animals ‘received two meals with the .sa.me g;hoﬁn_t of food as. the é:nbnt'fol. The control »
_animals, which were fed ad- libitum in the feeding pen, learned to leave the living pen and go to:
thé feeding pen and went to‘thi.s pen on‘the majority of occasions even when they were not -
driven. The anfrr_xals which were force fedé however, did not leave the living pen'and‘ go to the
feeding 'pent' When the force fed ducks were driven out of the living pen into the passage way,
. some then entered tﬁe feeding pen but some remained in the pass‘agewéy’. Since the feeding
pen was attractive to the birds which were not force fed, the results indicate that the force

feeding pen was not attractive to the force fed ducks and that the procedure might involve an

aversive component.
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~ The avoidance behaviour by most ducks and geese in pens during force feeding observed by -
‘members of the working group indicates aversion to the force feeding procedure Ducks in

cages had little opportunity te show avoidance but sometimes moved the1r heads away from -

the person who was about to force feed them

The behavioural time budget in the living pen of the animals which were fed ad libitum or .-

force fed a matched ‘quantity -of food showed. high variation from day to day but no clear

dnfference between the two -treatments or. with tlrne In the absence of opportunity for the

force fed ducks to show normal feeding behav10ur it mlght have been expected that the birds
- would show more foraging act1v1ty in'the hv1ng pen but this was not observed. These results A

. do not allow any conclusions concerning the strength of motivation for foraging behawour in

force fed birds.’

"' When the goose or duck is force fed, there is an. increase in carcass weight and a substantial -

increase in the relative size of the liver (Villate, 1978; Georgiev et al., 1980; Bénard et al.,

.1991 Benard 1992; Jouglar et al, 1992) There appears to be no pubhshed evidence on the
effects -on gross body anatomy of force feedmg However, some cxperts of the workmg
group observed on visits to fattening units that the legs of the force.ﬁsd animals were pushed .
- outwards, away from the mid-line of the body so that ‘they met the ground considerably
. further apart than 1S normal and so that the leg could not be held vertic ally when the bird was
' 'standlng. or. walking and they conclude that it was caused by the great expans_lon of the liver.
They observed that the consequence of thlS was that birds with expanded kivers had diﬂic-ulty
i standing and their natural gait and ahility to walk were severely impai'red They assume that

there must be mcreased lateral force on the leg joints when birds with hypertrophled livers are

standlng or walkmg but this has not been studied.

. Some hirds ‘become unable to stand but there is no evidence available concerning the
ﬁequency of inability to stand, or of _]omt damage, or of the extent of d]fﬁculty in walking.
Birds Wthh are force fed seem to spend most of the1r time sitting rathPr than standing. The

widespread use of small cages. in which the birds usually cannot stand in a normal standing

position makes it difficult to recognise leg problems and leg pain.
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Hypertrophied livers can cause discomfort in a variety of other species. Hence it may be that
some discomfort results directly from the hypertrOphied liver in force fed ducks and geese. It

appears that this has not been investigated.

“When bxrds are kept in small cages they are unable to exercise, preen, explore or mteract
socially in a normal way. It is reasonable to conclude that when birds are kept in near

darkness they are likely to show impaired exploratory behaviour and hence would not be likely

~ to exercise properly.

5.2 Force feeding, management and pain .

- Birds, inclﬁdjhg.ducks -and geese, have a wide range of painreceptors and an .elaborate pain -
' recogmtlon system. Most injuries caused by tlssue damage during haj 1d11ng or tube insertion -
would result.in pain. The oropharyngeal area is particularly sen31t1ve .and is physmloglcally
:adapted to pe_rform a gag reflex i n ‘ordet to prevent fluids entering the trachea, Force feeding
- will have to overcome this reflex and hence the birds may initially find this distressing and

njury may result | o | '
The beak of a duck is nchly innervated and the msertlon of a rmg through the beak would
cause pain dunng the operation.and might cause neuroma formatlon and hence pro]onged A

paiti, thereafter. Slmllarly, most mjurles to the. feet caused by madequate ﬂoormg would be”

pamful

Other than the data on behayiour mentloned in 5.1"above, no studles of pam during the- force

feedmg procedure appear to have been camed out.

5.3 . Force feeding and physiological indicators

~ Although severalstu.dies have been devoted to the techm‘cél, nutritional, histological and
biochemical consequences of force feeding, very little informaticn is available about

phys1olog1ca] indicators of duck and goose welfare. A set of expenm nts has recently been
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carried out on the male hybrid duck (Mulard) as part of a progtamme instigated by INRA

(Faure et al., 1996)

The hypothcs'cs test_ed'we're‘that force feeding c'ould produce acute or gradually accumulating
' stress. Acute effects could. be induced by different aspects of the process itself, e.g. the .
handling, the introduction of the force fecd’iné tube, the forced introduction of the food or the
excessive food duantity. Gradually accumulating effects could be due to the fact that the

‘ procedure was rcpeated twice a day for 14 days or to the increasing weight of the animals. -

To test these hypotheses four treatments were compared on four groups of 30 ducks control -
(ad libitum fed animals); extensive force feedmg (e: introduction of the quant1ty of food
consumed by controls); intensive (i.e. normal) force feedmg and prevent ion of feedmg

© If the procedure was inducing acute stress, it could be that an increase in the cortlcosterone
level would be observed shortly (15 rnin, ie. thé time required to- have a maximum

cort1costerone secretion after ACTH injection) after the force feeding procedure.

Two types of reactlons Wthh could result from long-term problems are an increase in the -
heteroph11/lymphocyte ratlo and a var1at1on in adrenal gland react1v1ty Accordmg to species
and conditions two types of changes have beensde_scnbed in the bﬂahography. a decrease of
the adrenal capability to.secrete corticosterone (exhaust‘ion) and this hypothesis was tested by -
‘injecting doses of ACTH that give a maximum. cort1costerone sécretion; or an increase in

" adrenal reactivity to ACTH stimulation and this was tested w1th injections of ACTH that were

shown to mduce about halfof the maxunum corticosterone secret1on.

Blood cort1costerone content was measured dunng the usual procedures assoc1ated with force
fcedmg catchmg the birds, puttmg them in pens, miscellaneous handling operations, insertion
of the_ tube, food pumpmg procedures and the consequences of filling up the oesophagus
(Guémené et al, 1996) Adrenal react1v1ty tests cons1st1ng of evaluatmgr the capacity of the
adrenal cortex to respond to induction with ACTH by secreting corticosterone were apphed

to assess the long-term effects of repeated stress. As complementary tests, creatine-kinase
activities were measured ‘together with leucocyte counts to determine the

heterophil/lymphocyte ratios.
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_ When the effect of manipulating the birds prior to force feeding was studied, no significant
physiological response was obtained except for a reduction in creatine kinase activity.
Although the regular nature of the manipulations led to a reduction in live weight,.

performance based on liver weight was comparable so that it was impossible to conclude that

there was habituation to the Handling processes.

The éhon-tenn physi’ologica'l effects of the force feeding operation were studied to
 differentiate between‘ithe effect. of tube 1'nscrtfon, and. ﬁlliﬁg the oesophagus in birds of excess
or normal welght m telation to control birds. None of the situations con51dcred in the study
had any significant eﬁ'ect on short term changes in blood cortlcosterone content, apart from
thie results Qbserved on day 7 ( 14th forc;e feeding operation), in wh1ch a 31g1nﬁcant increase ir
this parameter was measured in fh_e group o'f over-weight force fed 'birds."D(;spité this isolated
result, thé édrenal reactivity data obtainf;d from f_csts :calnicd ‘--out at the.end of the. force
feeding period did not show any difference and no statistically significant modification of any
of the other measures was obtained between the prlor fattenmg perlod and the force feeding

" perlod This measure, therefore gives no evidence that mtenswe force feedmg 1is stressful to

‘ the male hybrid duck. .

' Flnally the effect of the force feeding techmque on. behakur was m\festlgated by comparing .
pneumatlc equlpment w1th traditional -mechanical methods. of force feedlng on birds. No '

difference between the two ‘methods of force feeding could be demonstrated.

None '6f th‘é measures ps'ed by Faure and his colleagues (A19.95'-199‘8), indicate wglfare'
'préblcms, This conclusion coyild be due to the fact that the adr:enal re_:;pg'mse,s were of a small
magnitude and that the sample sizes used were not large enough to. reach -statis’tical‘
significance but in most of the cases not even tendencies were observed. Adrenal respohseé
" are sometimes maéked during feeding so that all individuals 'whi.ch are feeding _shbw increases
~ or other effects are sdppressed. Destombes et al. ( 1997) -showed that restraint of ducks in a
‘ net immediately after force fccdi'ng induced a large increase in corticosterone levels so it is

' clear that adrenal activity Was far from the maximal level. However, bécause only the

- measurement of the pituitary adrenal activity has been ‘taken into account, no definite’
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conclusions can be drawn concerning the physiological activity of birds irlresponse to force

feeding.

5.4 Force feeding and pathology

General questiorts about pathology are considered in Section 1.2.1
The questions that are addressed in this se‘c‘tiorr are:
1. Is fat liver a deviation fromi normality?

2. Is'the condition reversible? -
3. Is reversibility a factor that r_enders the condition non pathological?

s 541 Introduction : A.'

Whilst studies of the.anatomy of ducks and geese hept‘ for foie gras production have been. .

carried out, the amount of evidence in the scientific h'te‘fature eoncerm'ng the effects of force

feeding and liver hypertrophy on injury level, on the functioning of the. various blologlcal .

systems is small.

scarcity in relation to fole gras productron is regrettable.

The .available evidence which could mdlcate pathological eﬁécts in foie gras productlon are: -

con31dered in three parts. Those concermng biochermical and hlStOlOglual measurements are

presented in this section, those concerning more general aspects of health are in section 4 and.

those concerning mortahty are in section 5.

. 54.2 Liver- structure and its biochernistry )

Studies of the histological changes occurring in the liver have. been described. in various’

pﬁbh’catiohs (Baldissera Nordio et al., 1976; Bénard et ‘a] 1991; Bénard, 1992; Labie and

Tournut, 1970). Cellular hypertrophy has been demonstratéd m both the duck and goose.

Thus the mean hepatocyte diameter in the duck increases from 7-8 pm for a non fattened Liver
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to 24-28 pm in a liver after 12 days of force feeding period. Tﬁis cellular hypeﬂrophy is the

result of an excess of hepa’rocytes of microvacuolar type (Bénard, 1952).

Force feeding brings about considerable modrﬁcatlons in the chemrcal composrtron of the
liver, mcreasmg the percentage fat content the protem content, and reducmg the water
content, (Baldrssera Nordio et al., 1976; Benard et al., 1991; Blum and Leclercq; 1973 Blum'
et al,, 1968 Bogm et al.,1984; Georglev et al., 1980; Durand-et al., 1968, Luret, 1987; Nir et
al.; 1972) An example of the drtferences between the two types of liver is given in Table 2.

Table 2 Mean weight and corrlposii_ion of the liver from force fed and not-force fed geese

' (Babile et al., 1998)

' | Force fed Not force fed ]
Liver woight @) . 082 T 76 - —
Water content (%) . 343 (704
Protein content (%) . |76 20.7
(Lipidcontent (%)~ [55.8 6.6

e 543 Liver fundtion

Hepatic function of force fed animals }ias-been studied in particular to determine whether liver .
- function is. irreversibly impaired. Dunng force feeding, blood flow through the liver decreases -

and thls may affect hepatic ﬁmctron in varrous ways.

Firstly, hepatic function v‘vais ev"aluated'- using two markers,. i.e. sillphobrOmophthalein and
mdocyamne green, with high extractlon coefficients. (Bengone-Ndong, 1996). When these '
markers “were administered. by mtravenous route to ducks subject to force feedmg,
progressive change in the phannacokmetlc parameters of these two mar kers was observed i.e.
increase in the half life of ‘elimination, area under the c'urve; mean residence time, etc.' This

shows that the hepatic steatosis induced in ducks during force feeding results in impaired

" hep.a’rocellular function (Bengone-Ndong., 1996).
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The consequences of force feeding  were also assessed in ducks that had received
chloramphenicol by oral route. When the antibiotic was administered a3 the carbon 14 labelled
molecule, the plasma kinetics of the radioactivity showed that the blood concentratlons were
much lowet in ducks at the end of force feeding than in normally fed t_nrds. Similarly the
residual conC'entrations of r'adioactivity,- as demonstrated by quantitative ‘whole-body
autoradiography, were much lower in force fed 'birds (Bengone Ndong, 1996) When
ch]orarnphemcol was. administered in an ‘unlabelled form, assay tests on the unchanged

product revealed that absorption of the antibiotic was delayed in time-and that the plasma -

concentra_tions"were lower in force fed birds. The peak concentration occurred.2 hours after

administration in birds in the final stages of force feeding compared with a ‘peak of 20 minutes
in normally fed birds (Mesplede, 1996). This fesult is clearly not because of lack of fat to

absorb the antibiotic so .it is likelj/ to be a con'sequenee' of impairec hepatic function, for

~example reduced biliary secretion.

In a.second phase of expernnents comparable studies were undertaken to monitor the fate of _‘

blrds Wthh on reaching the termiinal stage of force feedmg, were then returned to bas1c

"LOOtCChIlICﬁl condltlons with free access to food and. drmkmg water It was shown that under o

" such conditions the birds r_ecovered similar body weights to those of their congeners Whrch
had net_been force fed. Similar]y,'pl;asrna. biochemistry studi‘e‘s shawed a return to reference
: values, obtained from birds that had not beer force fed, in various. parameters (cholesterol; .
' trl'gl'ycerides preteins and different 'enzymes) The return to normal took appre.ximately four'
. weeks (Prehn 1996. Plasma blochemlstry studles were corroborated by a study of hepatic
histology which showed that the observed liver steatosis regressed when force feedmg was
stopped so th_at, 4 weeks later, the hepatic cells no longer showed any sign of excess lipids. -
Finally the study of hepatic finction in birds subjeete'd te a force feeding protocol showed that
- the pharmaeokinetic parameters following intravenous injectien of sulphobromophthalein and

indocyanine green, were identical to those of birds that had not been force fed, within 28 days. .
These various studies were ‘mostly conducted in ducks but some were also carried out m

geese. The biochemical and histological measures, show that force feeding induced hepatic

steatosis . it the duck or goose which was totally reversible,” as demonstrated from a
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morphometric, biochemical, histological and functionial viewpoint, within'four' weeks (Babi'le

" et al., 1996).

The reversibility of the consequences of force feeding was cal;ried out in an other experiment
(Prehn, 1996). The aim of this study was to investigate the mofphp]ogjc:ell and functional -~
changes of the liver of force fed ducks after three periods of two weeks of force feeding and
four weeks of recovery. Using the same tests as. previously described, it was demonsfrated .,

- that, in these conditions, liver stéatosis in force fed ducks'was reversible (Prehn 1996).

These various data show that the liver steatosis obtamed by force feeding mduced an -
-1mpa1rment of hepatic function, as demonstrated from morphometrlc blochemlcal histological
and pharmacologlcal points of v1¢w, but -that "this was completely reversible in the studies
carried out. The rcversibility of steatosis w}lich is reported above for many birds which have

been force fed does not mean that the changes in the liver are not pathological. Another

indication of how patholo gwal the liver changes are is to consider whether the birds would die .

if the steatosis which exists at the end of theforce feeding penod were to continue. All.
proddce‘rs' are careful to keep good technical résults'énd not fo continue the force feeding
some extra days because if they do, very high m'qrtality can occur. 1" he livers of these birds
would show sh’ghtly further ddvan’ce,d‘ steatosis before they died. The experimental study in
which the level of steatosis which exists_at the end of force» 'feAeding. is maintained for some .
days-has niot been carried out. However, if force feeding is céntinued after three to four days
~ (Bogin et al., 1984), the level of cell damage rises 51gmﬁcant1y This is consistent with reports
from farmers that indicate that mortallty increases if feedlng contirues for longer than usual.
Hence it appears that the level of steatosis nonnally found at the end of force feeding would '.
not be sustamable for many of the’ birds. For thJs reason, and because normal liver function is |

seriously 1mpalred in birds with the hypertrophled liver which occurs at the end of force. .

feedmg this level of steat031s should be con51dered pathologmal

A further source of information concerning whether-the liver is in a pathological condition at
the end of gavage is to ask qualified pathologists for their opim'on_bn the histology of such

liver. In non-statistical surveys'(Beck; 1994, 1996 unpublished) the opinions of 25

-pathdlogists from various countries were sought on this point. Most of these considered that
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the liver condition was pathological. Several of them pointed out that some degree of
steatosis can occur in healthy animals at certain times of life but they considered-that the

degree of steatosis at the end of force feeding was much more severe than any naturally -~

~ occurring steatosis.

e 544  Hepatic steatosis of the force-fed ducks and geese -

Hepatic steatoéi.s-_of- the force fed duck or: goose results from the 'a_ccumulation.of lipids in .
hepatic 'parenc}rymal cells (hepatocytes').. Amiong. these lipids, storage cytoplasmic lipids, and
- especially triglycerides, predbminate 'Fattyhliver occurs when the Irepatic-production of
: tnglycerldes is riot matched by the1r secretlon as 'VLDL (very low den81ty hpoprotems) or

 their -degradation by beta—oxrdatlon This nnbalance may ‘result from a number of toxic, |
-nutritional or honnonal causes. The origin of hepatlc steatosis in the waterfowl] is nutritional.

Indeed, durmg force feedmg, over productlon of triglycerides is facilitat: ed because

- de novo.'Hpogenesié is .mair'rly»hepatl;c in avian'.sp_ecies (L-eyeﬂl'e.et al., 1975; Saadoun and
Leclereq, 1987), -

- lipogenesis is énhanced by dietary carbohydrates, which aie the main component ‘of the :
maiae_used for force feeding (Goodridge, | 1987; Saadoun and Leciercq, 1987). »

The product of hepatlc hpogeneSIS is essentlally tnglycendfs In theé caSe of
overproductron, not all tnglycendes can enter the secretion pathway and a large proportlon'
remains stored in the liver (Herrmer et al,, 1991) In avian fatty liver, total lipids may account -
for up to 50 % of the liver welght in the goose (Fourmer et al., :

(Sahchon et al, 1994; Gabarrou et al 1996) Storage hplds ‘predominate, with 95 %

. trlglycendes and 1-2 % cholesteryl esters. Structural membrane lipids, such as phosphohplds

and free cholesterol -account. for only 1-2 and <1 %, respectlvely (Fourmer et al 1997;

Gabarrou et al. 1996)

"Under natural conditions, some degree of hepatic éteatosis occurs in the wild waterfowl, as a
consequence of energy storage before the migration. In- poultry. production, this specific

capacity is utilised for the production of commercial fat liver. Newly synthesised triglycerides
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are. channelled towards secretion into plasma as VLDL, or beta-oxidation. When

overproduction of triglycerides occurs, which is the case during force feeding, the liver

responds in two ways :

- the secretion..of VLDL is increased, as indicated. by the very high oonc-entration of plasma
VLDL. in the force fed gooseAcornpared with controls. After 14 days of force feeding, plasma
VLDL concentration is 3.31 (0.29 g/l in controls), hence it appears that the secretion pathway
is still very active and.functiona-l (‘Fo'urnier-et--al.; 1997). Indeed, force fed -geese also exhibit a
dramatic extra-hepatic fattening, which indicates that accurnulation of plasma - VLDL results

from an increase in their secretion rather than from a defective catabolism in adipose tissues.-

~ the excess of triglycerldes is normally st-ored‘inoytopla'smic storage vesicles. To enter the .
- secréetion pathway, these storage triglycerides need to be partially hydrolysed and reest'eriﬁed
under hormonal influences found in the fasted state (Mooney and Lane, 1981). Since force:
feedmg does not allow the brrds to be fasted, the. liver contmues to a(,cumulate tnglycerrdes

until the last day, Wthh indicates that the storage and secretion functions can still continue in.

these birds. L

' . All these data indicate that susceptibility to hepatic steatosis is a natural response of waterfowl

‘which_ is over. expressed in response to force feeding. In most ca'ses, lipid metabolism of the

liver appears to ﬁinction_ normally.

As deseri'oed above, hepatic steatosis in the waterfowl 'is a normal metabolic response to the -
inc'reased intake of diet. carbohydrates and, in most cases; lipid metabolism of the liver aI')pears‘
to function. There 'seems to be a low prevalence of liver lesions (0.5%) when the ammals are
E force fed (Bénard, 1992) If individual birds are g1ven too much food or are fed for too long, .

their mdlwdual metabohc capacity will be overloaded and dysfunctioning wﬂ] occur. An

mﬂammatory process results n ﬁbros1s occlusion of the blood vessels local hver»

haernorrhages and ]aundlce However, 1t 1s strongly in the interest of the farmer to avoid this .
‘phenomenon, because the animals suffer from the resultmg diseases and because the resultmg
fat liver is of no commercial value In some cases, hepat1c steatosis s, assoc1ated with cell

damage, WhJCh results in an increase in the plasma concentrat1on of hepatic enzymes (Bogin et "
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al, 1984). However, these changes are not detected in geese before the 18th days of force

feedihg, whereas the maximal duration of force feeding in Europé is 15 ‘days (Bogin et al.,

1984).

e 545 Plasma bioéherm'stry and other-measures of function

This approach-has been adoﬁted in various investigations and has shown th;at force feeding
'pro?luces' inodiﬁcationg' in a large number of biochemical paraniq:te‘rs i.e. triélycerjde‘s,
~ cholesterol, phd.spholipi'ds, fatty ac‘ids, and lipoproteins, etc.....(Auvcrgne et é.l.‘,: 1988; Bénard,

' '1992; Blum et al, 1970: Blum and Leclercq, -1973; Blum et ,al"., -1 968; Bogm et al,, 19334; .
Bokori and Kar;ai, 1969; Braun et al., 1985; ésuska et al, 1977, .Darraspen _et'al‘," 1949; -
Famose, 19‘90; Gorano'\'/,:1979; Hudsky et al., 1974; Ivorec-Szylit and Szyiit-; i969§ Jouglar et -
al., 1992; Labie and';I:du:rnu-t, 1970; De la F'c'_lrgeAet al., 1'9_8‘9'; Leclér'(:q and Blum, 1975; _ :
' - Losonczy et al., 1970; Luret, 1987; Nir, 1972; Nir et al., 1971; Nir et al. 1 972; Nitsan et al.,

- 1973; Rico et al,, 1983; Sevcikova et al., 1981; Szylit and I.vorei:'-Szylit, 1967;‘ Szylit et al.,
1968; Timet et al,. f976; Tournut et al., 1967;- ’I‘.reﬁly et al.,, 1979; 1980_; Vill"clte, 1‘9‘7‘8;'-

Woszczyk et al., 197‘7;‘ Yamani et al., 1973).

| Hormone assé‘y§ were performed on samples taken 4 days before force feedihg.bégan, .on the
first day of force feeding, and ;hen on'. days 3, 7, .14 and 1‘7. Thyroxine, corticosterone,
testosterone, cestradiol and progesterone were assayed. The mé’asured valugs of ,these_ 5‘?7",
- hormones, did not eXc_eed those 6f the thresholds of detection, but the birds vjver‘e not sexually

mature. No statistically signiﬁ_éant ‘variation was recorded for thyroxine or co;ti_cc)sfefo_né

(Famose, 1990).

It would be of intere's_t-t'o have the results of studies of the effects of force feeding on other -
functions.such as nitrogen excretion or water regulation' but these c'l_o‘_ﬁbt appear to be
available, Tfle abnormal diet that the force fed birds are kept on may have other effects on the
birds’ hqmeostasis. ‘For example, 1f fhc calcium and phosphate ratios, or uptake, or
metabolism 1s affected in-any way then the birds may become subject to some ostebpatily
ma,king'théir-bone's more frag_ile or even more painful, T}ﬁs would be consistent with birds _

spendiﬁg more time sitting than the non-force fed cohorts and with'the high incidence of bone
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- fractures seen at the abattoir. No studies appear to have been carried out looking at calcium

and phosphate metabolism and associated hormonal imbalances.
» 546 General health indicators . A, i

It is generally observed that dunng force feeding, ammals thch are kept n groups are exc1ted
‘and nervous in the first two days. Then after the fifth day, they look qu1et and they move their

" wings'more frequeritly. They move when other birds move so they dre generally responsive to

one another.

From a clinical pomt of VICW, there can be some signs of d1gest1ve troubles When the workmg :
group v1s1ted sorne umts there was w1despread evidence that facces were more fluid than
" usual. At the béginning of the force feedmg penod the feathers are bright and smooth. After

some days, there, can appear on some ammals a change n whlch neck E’eathers become curved

- and sticky. Tlns is called "wet nec " by farmers (cou moullle)

Some signs of inflarhmation of the feet can be detected on $ome ‘animals at the end of the -

force feeding period when they-are maintained on wooden slits or on. wire mesh.

In an epiderniolo gical survey carried out in slaughter-houses, -the pl':evalence' of lesions Which
are observed - on carcaseeé and livere was investigated. 20 Ol)O carcasses have been
systematrcally studred Patholog1cal lesions of the liver which would lead to the liver being
unusable (perlhepatltrs fibrosis, local necr031s) are very rare.and the prevalence 1S below _

0.5%. They have been reviewed in several papers (e.g. Bénard, 1992).

Different lesions can be observed on carcasses. The most frequent are bone fractures. They -
occur on wing bones, mainly the humerus There is an important' difference between muscoVy
ducks and mulard ducks W1th muscovy ducks; Bénard et al (1992) observed less than 5% of
‘ bone fractures whereas with mulard ducks, the prevalence wds between 30 and 70%. These
fractures. are produced during hand]mg of animals .at the slaughter-house. It seems that

variations in. the nicidence of fractures can be correlated with staff care and climatic .
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conditions. In this last case, it seems that under certain meteorological conditions, animals are

more nervous and in this case, the incidence of fractures increases.

Another frequent-,lesibn is localised on the sternum, where a necroéis of the skin can be
observed; This is observed on anirnals maintained in cages but it is unusual on animals kept on
the floor. The ‘prevélencé is@gaih more important in Mulard duéks‘ (40-'70%),whereas it is -
under 6% in muscovy ducks. This différence between muscovy and Mulard-can be related to

the dévclopment of the pectoralis profindus major and minor muscles-which ‘are larger in -

mﬁscév'y dﬁcks.

The Aworjking;group Was informéd .th;clt ducks at the end of the force feeding period canhave
serious injuries to.lthe oesophagus or, more usually, haviﬁg-clear eviderice of tissue damage in . 'A
- the oesoﬁhégﬁs. It seems likely fh?t birds have sufficient damage to oesophagus tissue, caused
by the force feeding process ta have Abeen‘ painful to the birds. Hchver, Levinger and Kedem

(1972) observéd no alteration of the tiééuc' of the oesophagus of. force fed geese. T‘he‘ .
prevalence of ‘oesophageal lesions is tiot known at- present although the ﬁdustry has been

~ asked for this information. Ina study repoﬁed‘ by Bénard (‘pers.comfh) éigné,of candidosis

were observable in up to 6% of animals in each batch of birds.

The diléfion of the lower part of the oesophagus which occurs in ducks which are force fed

- has not bé@n reported in non force fed ducks. It is not known Whether_ this change is painful.

* 547 Force feeding and mortality fates

Mortality rates during the two week’ force feeding ﬁeridd were estimatéd from survéys in
Fﬁrénpe, Belgium and Spain. ‘ '

In France a éurvey was qar’ri_éd out from 1987 to 1994 on rhorta]ity'ratqs 1n force fed ducks
and geese. The mean mortality of 5,661,000 ducks was 3.4% and varied from 2.5% to 4.2%
between years. The mean m’orfa]ity 0f 315,000 géese was 4.2% and vaﬁg(l fromA 3.5% to ~5.3%
Bet_we'en years (Koehl and Chinzi, 1996). A recently published study (Chinzi and Koel, 1998)
gives the resqlts of a survey conducted in 1996 on 380 farms during the whole year (abdut 10

batches per year and 200 ducks per batch). The survey concerns ducks housed in individual
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cages durmg the force feedmg penod The main aim was to detect the effects of some variable
factors (type of shed, presence of air condltlomng and type of feeding.device) (Tablc 3). The
mean “loss” ‘observed was as hlgh as 3.6% when the animals were fed with a mechanical
| device but was limited to 1.7% when they rvere fed with pnenmatic or hydraulic. devices. No
i dication of the variations between farms and batches is given for-eacfh‘ éystem i the text. The
main conclusion is that the lowest mearn loss rate is obtained in the most modern systems
(Spemﬁc building, au—condltlomng, hydrauhc device). In that text the effects of the 3 factors.
~are presented independently but it can be expected that when the 3 factors are optimal,
mortality rate would be lower than 1.7%. A :

" The mortality rate of 77,5_19’ducks on 16 production units in B'elg_r'ﬂm was 'thairred By
veterinary inspectors (Nicks r)érsonal commu‘nication) The overall morfality observed was

2.75%, varying from 0 to 15%. between farm and batches. It vanedl a lot accordmg to the =~

seasons, and was hlgher during the summer perrod

" In Spain mortality was ‘observed during 7. yéa'rs in a farm f'éeding from 34,000 to 55,000
ducks per year. According to the year the tate of mortality varied between O 9 and 1.1%. It

was hlgher during the summer scason (L. Estevez, personal commumcatlon)

Thesdﬁgures compare 'most.hnfavouraBIy with Inortal,r'ty rates for ducks and geese during
normal rearing. No data on the rnbrt-ality rate o'f.non force fed mulards were fdnnd. However
mortality rates of muscovy-duc'l_(,sr raised in-fattening units exist (Szuveur and .de Carville,
A 1990). ‘The total mortality of 367,000 ducks obserized during the 12 weeks before slaughtering
‘ wasAZA’:.G'O%. There were two peaks of inortah'ty, the week after hatching and the fourth week.
From the fourth week to the twelfth week the mortality decreased ﬁ'ova.SA%Ato less than
: 0‘1'% per' week. Theref(')rcA for the two vi)eéks before s_laughtei’, the mortality rate would be

0.2% compared with 2 to 4% in the force fed mulard birds of about the same age.
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Table 3: Effects of different types of housings and force féedtng systems on the losses of
mulards during the force feeding period. (Chinzi D., Koehl P.F., 1998}

BUILDING' . Transformed 3.1 !
Specific 2.0 b
AIRCOOLING  * No . 3.2 a
Yes .20 . b
FORCEFEEDING  Mechanical . 3.6 a
SYSTEM - Mechanic dose. C24 b
' Pneumatlc/hydrauhc . - 1 7 T c

Transfonned Buﬂdmg originally for a purpose other than force feeding;

Specific: Building pmpose bu1lt for force fed ducks; '
‘Mechanical: Food dehvered by auger. The force feeder adapts the amount of food to each ammal

Mechamcal dose: as above but every duck receive the same amount of food;
Pneumatic/hydraulic: Pneumatic or hydraulic device,'every' duck recéives the same amouht of food.

" Groups with different letters are sigrliﬁcantly,diﬁerexrt (P<0.05)

5.5 Conclusion

In conclusion, there 1s good evidence that hver structure and function that would be cIasmﬁed
A_ as normal is severely altered and comprormsed . force fed ducks and geese but that hpld
metabohsm biochemiical pathways are st111 functlomng normally, albeit at an mcreased Tate.

Other chmcal signs that force fed birds thlblt which are not seen in age matched b1rds fed ad
- .hb1tum ona natural’ dlet mclude loose faeces, wet neck, increased time spent 51ttmg and less .
time carrying out actlve behavmurs somc aversion to the feedmg process increased incidence
of bone fractures and liver lesions at the abattoir. Continued feeding would almost certainly-
result in an carlier death. Other areas of concern Where there is a serious lack of data include:
mineral metabolisrn and correspondfng hon’nonalfhomeostatic controls, examination of the

oropharynx for tissue damage, and ascertaining the adaptation times required to mitigate the’

gag reflex on force feeding.
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The mortality rate in force fed birds varies from 2% to 4% in the two week force feeding

period compared with around 0.2% in comparable ducks.
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6 SOCIO-ECONOMIC ASPECTS OF IMPROVING THE WELFARE OF ANIMALS
USED IN THE "FOIE GRAS" INDUSTRY |

6.1 . Introduction
The extent of production of foie gras in Europe is éu'rnmarised in -Chapter 2 but further

information about the extent of theAindustry-.in France and the consumption of foie gras is
’ngen here. The Committee is grateful for the assistance of Dr Mains:ant1 who provided the
material on which much of this chapter is based. This descﬁption is followed by consideration .
of varlous possible changes in the housing and management of geese and ducks used for f01e ‘

_ gras productlon and their consequences for the pubhc and the mdustry

6.2 The foie gras industry in France |

The world productt'on of unprocessed foie gras for 1996 is -estimated at 15,000-tonnes, of

which 70% of the production was in France, 5% in-the remainder of the European Union, and
25% in other countries. In the European Union, the main producer after France is Belglurn, h

fol]owed by Spain. Outside the Europeari Umon f01e _gras is mamly produced 1 m Eastern .

European countnes arid Israel, but alo in Tunisia, Madagascar, "China, and .a few cther

countries e.g. in South America.
The generél figures of the foie gras industry in France ere g-iven iri Table 4.

In the European Union, outside France foie gras production‘provides employment for the -
equivalent of up to one thousand full-time posmons In the Eastern European:countries, wh1ch

may one day join the European Union, employment is the equlvalent of four thousand full-

tm@ pO SltlQI]S.

85% of world consumption takes place in France, which emphasises the importance of the
' Fr.enc.h tradition. More than half of the non-French production is. destined for the French
market taking into account the French exports. The world consumption, France excluded,

“amounts to about 2,300 tonnes, compared with 13,000 tonnes in France and a quarter of this

non-French consumption is provided for by the French industry.

"INRA, Ivry, France
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' :In France foie gtas is no longer feserveﬁ for the privileged few. At the present time, it is .

estimated that foie gras is consumed at least once a year by 4 in 10 French people and that on
average they consume it onAapproximately 10 occasions per year. Two thirds of the -annual
consumptlon takes place during the end of the year festmtles Out51de France foie gras

:consumption concerns a wealthy mmorlty of connoisseurs from developed countrles

In France, consumption in the home represeﬁts half of the national corsumption. "_I'he‘ fact that -
half of the consumption takes place in restaurzints; while t’he‘AFrehch only eat 15% of their
meals a\tvay from hotne also shows that foie ‘gras consumption is assc»ciated with people who
patronise restaurants and with the more festive events. All hlgh class French restaurants
, 'currently have foie gras on thelr menus throughout the year Whllst in the South West of

France foie gras.is also served in a great percentage of normal commercial restaurants.

Table 4. Figures for the French foie gras industry in 1995

Activity “Number of Number . of | Full time
B | Enterprises - ,people . equivalent .
. 1 A |.employed (1) | positions (2)
selection~ | 400,000 dricks | 4 companies 1,000 - |s00
breeding ‘ ' . ' :
| egg incubating 40 units
rearing~ - - |19,000,000  |[15000 farms . [19,000. |4,000 .
force feeding animals ' o ‘ : '
-slaughitering (3) - | 12,000,000 | 35 abattoirs _
. | animals’ B .
cutting up 14,500,000 120 factories | 6,000 - 6,000
. |onimals ' . T '
processing - | 6,400 tonnes - | 500 factories 4,000 (contract
' | of liver @ | .. | workers)
consumotion 12,500 tormes . '
' “of liver .
Total direct 30,000 _ 10,500
employment

(3) estimation by INRA

(1) INRA usmg information from CIFOG '
(4) including prepared products

(2) excluding on farm slaughtering
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6.3 Consequences if there was no change in legislation or practice

In recent years, more and more consumers, within the European UnJon and elsewhere, have
altered. thelr food purchasmg and consuming habits becausé of concerns about their own.
~ health, the welfare of the animals used in production and-the impact of the productlon system
on the environment. Some of these concerns have resulted in short-term avoidance of'a
particular product because of a héalth scare whilst others have been long lasting such as in
some vegetarians. Most concems, however, result in discrimination against specific products,.

~ especially where. alternatives exist (Broona 1994).

- There are many people within the E.U. who yﬁll not eat foie gras because of concern about - -
: ' the welfare of geese and ducks which are force fed. Indeed force feeding is forbidden by 1law_
- in some- countries. No published survey of public attitudes in-this area is yet available but some
producers have already taken account of the trend In France and some other countnes '
. howeVer the consumptlon of f01e gras has been mcreasmg rather than decreasmg in recent
years as the price of' the'product has declined corisequent ‘-upon the change from the use of R
- geese to the use of ducks which reduced the production costs.' No study has been dome to.
analyse if this irrcrease iy consumption wﬂl continue in the future or not and if the.welfarc'
" concern will change the public demand. However, as more and more people in Franice become
coricerned about animal welfare, it seems likely that foie gras sales 'Awill be affected. - If the
production could be said to 'haue no-adverse effect on animal welfare, sales are very likely t‘o |
be greater. It is clearly in the interest of the foie gras production indUStry for the product to be'
. perceived to be acceptable on animal welfare grounds. If no publlcly acceptable action to,
1mprove animal welfare is taken, a.slow or rapld decline i foie gras sales is poss1b1e This .
would affect imports from third countries unless these countries unproved animal welfare. If .
the third country producers improved animal welfare and hence the. public image of thelr
product, before E.U. producers did so, the E.U. producers could lose rnuch of their market
Some producers ‘have already taken in account that trend. For example, the experts of the
group had the opportunity to visit a well-known processor of foie gras product which i imposes .-

' ‘specific management practises to the farmers in order to improve the welfare of the animals.

In particular ducks must be in groups during the force feeding period.
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6.4 Socio-economic consequences if force feeding was banned

Several points could be important if a ban on force feeding was decided. The first one is the
existence of alternative products which could be obtained without force feeding the animals or -
' the existence of specific management excluding force feeding which result in the production of

 fat livers.  The second one is on the Trade Agreement between the European Union and

countries from other part of the world.

If force feediné_ 'doés not occur, but birds are encouraged to feed ad Iibitum, the liver which is
" produced ﬁshg the. cqﬁvgntional diet is different; in particular because it_' includes less fat in .
'. the fat cells than ‘the one from force fed animals. Different types Qif-producfs,’ described in -
chapter 2, include fat liver from ‘duéks and geése in different proportion from 100% to 20%.
O.ther products with lean Ii:\(er ‘are also on the market. Up to riow;‘the products from non-
force fed birds have different rnarl%efs?o these cannot be said to be substitutes' for the foie
gras products. It is clear that work- on alternative production methods. is’ ﬁrgently‘ needed '
* within the foie éra,s indu’s’tr‘y. and that the scope for the most fapid 'development is from the '

-attempt to prepare a prdduct from the livers from ad libitum fed birds and other mateﬁals.

A .procedure. for foie gfas production which has been investigated"in the past ié the destr’uctidn o
of the appetite régulating’_ centres in the brain. However; considérihg that the Qﬂbjec':tive isto’
. improve the welfare of the animals, this technique, achieved either- by _s'ufgfcal or chemical
| means, is not appropﬁate. In the long term, it canno.t ‘be excluded thgt'other méans for
increasing ai)p'etite, will be 'develop.éd: genefics, ‘manipulating thé conqﬁoéitibn of food or the
feeding reflexes. It would be useful to c.zonsider the development of research programmes of
this type but results would:not be available for some years and up to now it is not possible to ‘

produce foie gfas without force feeding the animals.

" A ban on force feeding is likely. to cause a conéiderable)reactidn from those involved in..the‘
foie gras industry, especially among the farmers and processors, as well as the public in
general. The irritation of the 30,000 people direcﬂy concerned with the prbduction would
also be shared by restaurant owners and the consumers theméelves because the consumers are

also strongly attached to the regional and national origin of this product. The current fashion
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for-local products can only reinforce this emotion and- one could nmtgme a degree of public - -

incomprehension when confronted with a ban on foie gras in the South West of France.

1In Burope, an extreme option would be to prohibit production, import and distribution of foie
gras prodnced by_'force feeding. Its cdnsequence would be to abolish the cohsumption of foie
gras in Europe' The French industry employs about 30 000 people'involVed in all aspects of
production (from mcubatlng the eggs to processmg the livers) of whom 90% are situated in -
two regions of the French South West (Aqultame and Midi Pyrenees) Most of these two .
regions are under E_uropean programmes for rural developrnent. These .30,000 peopIe are not
ernplc'ye.'d ﬁll]-tirne and'o'ne could estimate that the foie gras activit}jr represents 10,500 ﬁill-, '
| btirne equivalent positions (incnbating, rean'ng, force feeding, slan'ghtering, processing) to
which can be ddded a further 2 to 3 thousand indirect full time equivalent posmons (suppliers
‘ -of equlpment machmes feed; veterinary drugs, bulldmg constructors, veterinarians,
commercial agents transport compames researchers) However, even though the French
industry uses only 12 to 14 thousand full time equlvalent pos1t10ns it is-30,000 jobs that -
would be p_u_t ».m jeopardy by the disappearance of foie gras productlon, »due_ to the income that i
would be lost to eachenterprise. One should expect the developent of clandestine

production and its marketing. A portion of _the consumers would suppo‘rt,the claims of the ‘
producers ‘and would be ternpted-. to buy foie gras from illegal clandestine production f_‘cr :
which the prices would be very high. ) S
I prohjbition- of proq'uction was not followed by a banning of imp'ort‘_s:, -.it W'culd provoke a
relccaticn of the productioni to other countries, chiefly in Eastern Europe: Hungary, Bulgaria,
Romania, eXLYugoslavia CZech Republic,. SIOVakia ex-USSR but also in a number of otherA
countries (Tums1a Madagascar ‘South American countnes Middle East, Far East and China). -
Instead of importing 20% of the amount processed in the country, France would have to -
import its t_otal requlrement (13,000 tonnes of unprocessed foie gras, 1,500 million FF). The
prodaction of fresh foie gras (without considering its pr,eserﬁng) cOnce_rns about iQ,OOQ -
peOpIe and represents 4,000 full t_iine equivalent positions. Abroad, there is no. technical hnnt

to the production and this European measure would represent a genuine windfall for countries” -
" that are already producing. foie gras. The expertise is already present in a great number of

: ¢
countries. The relocation of the production might also result in a relocation of the European
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processing which is almost exclusively French. Again prohibiting force feeding in Europe’.

would not prevent the-development of clandestine production especially if the marketing of

foie gras remains authorised.

6.5 Improvement of management for welfare reasons and the economic consequences

If the force feeding procedure contlnue measures should be tak(n to av01d as many as

possible of the’ negatlve effects of the management durmg the force feeding penod ‘Several

points can be considered.

The first one concerns the individual cages in whrch animals are held during force feedmg Itis
part of the general problem faced by mdustnal ammal rearmg (plgs br01lers turkeys, laymg
hens calves). In the case of force feedmg, the animal cannot turn around in'its cage stand in a
normal position, preen normally or spread its wmgs.. First of all it should be noted that the use
of cages only concerns ducks and represents 80% of the duck liver productlon ‘Geese and the:

remauung 20% of ducks are held" 1n enclosures and the animals can move around several

square met CI'S.

Alternatives to the cage system e)ust and are well developed From the pomt of view of animal
welfare these enclosures should not pose any problems in respect to the norms for maximim
denSIty By contrast, fiom the farmer's point of view they are much more arduous than‘

‘ mdmdual cages. In respect of the cost of- labour mdlvrdual cages, always coupled w1th
. pneumatlc or-Kydraulic force feeders permit the feedmg of twice as many ammals by one,
_person. ‘Despite the mvestment involved, the system of mleldUdl cages is becommg

w1despread in all units of production of a 81gmﬁcant size.

In order to improve animal welfere',‘ the use of ind»ividuél.cages might be pemn'tted with
sufficierit increase in space to permit significant mobility of the ani‘mals but the efficiency of
such large cages has never been investigated. The elimination of individual cuges in favour of
enclosures would have as a main consequence a very- significant increase of the cost of

production mainly due to the increase in labour cost.
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There would also be a capital cost ds the investment.in ca:ges is recent for most farmers. Any

increase in cost could strongly affect the competitiveness of European products compared

with imported ones. There is a risk of relocation of the pi‘oduction to other countries.

The other point conceme' the methods, rate and amount of force ﬁaec_ling.~ It is net in the
interests of farmers to cause injuries to’ birds used for foie gias production. However it is
desirable for measp‘res td be taken to reduce the incidedce of any handling which results in
poor welfare. A requirement to check birds for injury and to keep reéords of injury .;ind
mortality would require some labour costs but: might ﬁnprove sales by imp'rdving the public

‘image of'the industry.

Machinery for feeding birds very fast may have some adverse effect on b1rd welfare even 1f

data does not exist. If the speed of food dehvery were to be limited, more labour time would

be required for feeding a glven number of birds.

The amount fed to b1rds at a feed or the maxifnum nurnber of meals per day, or the amount of

: dry matter as a ﬁmctlon of body welght or the nurnber of days of force feeding might be

limited. Any of these changes would add to the cost of the product but it is likely that sales

would not be substantially affected. Competltlon ﬁom third countries would have to be

consldered.
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7 RESEARCH
7.1 Alternative Methods of Production

_ Research has been or should be carried out into methods of producmg fat hver wh1ch do not

require the use of force feedmg

Aufray et al (1970, 1973) have experimented with new technical approaches 1n order to
obtain fat liver without force feeding: These authors tried ﬁrst to destroy the medio-ventral :
. '_nucleus of the hypothalamus of geese by electrolytic leslon in order to induce hyperphagy
-They obtained hyperphagy effectively for a short period, sa that the ammals had an mcrease in

" body weight and in the weight of the liver, but the weight increases were lower than those

- obtained with animals which were force fed. In the second approach, the researchers injected

" 6-hydroxy dopamine intra(:er,ebra]]y with the aim of inducing a degeneration of dopamhrergic

nerves. 6-hydroxy dopamine was delivered directly_into th__e third ventricle and it was observed -
that animals' deyeloped obesity and- hepatic hy'pertrophy. ,roWe—ver, the weight increases were '

lower than those obtained with force fed anitpals: These .‘methods have not.been used

commermally

The other pos31b111ty for fat liver, productlon could be’ to feed ad libitum. The resultlng
product however, is not what is, demanded by the consumer. The liver includes fat but to a
:much lower degree than in force fed birds.. It rmght be poss1b1e to breed birds for. a larger
appetite. - If this were done, it would be important to ensure that the re; >u1t1ng increases in the

sizes of the body as a whole or of partlcular organs did not resul in poor welfare, for

example because of leg pam or organ malfunction. .~

If birds w1th good welfare and a large, but not’ pathologlcally changed hver are produced a
- - high fat content pate would Have to be produced by the add1t10n of fat.
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7.2 Suggestions for Future Research

The examination of the welfare of force fed ducks and geese has been V:ery difficult because of .

the lack of information avaijlable. Considerable research is needed in order to better evaluate

the welfare of the force fed animals.

e 721 Health of the animals

'_fhe ﬁrst and more important point is the health status of the force fed animals.

. Mortahty and morb1d1ty ‘data’ of force fed animals and non force fed animals should be .
obtalned ' ' '
The health-and the presence of pathology in different organs should be determmed at the

end of the force feeding period, mcludmg the oropharynx oesophagus liver, joints and foot

and compared with rion force fed ammals

o .The occurrence of dlsease in partlcular, bone fractures and resp1ra1 ory disease should be

determmed in terms of their aetiology and incidence in the different management systems

. Statlstlcs on the use of antibiotics and other drugs in these product ion systems should be-

obtamed
o 722 Feedingmethods

The reaction of the ariimals to the force feeding procedure should be determined:

e The effects on the birds of the competence and management behaviour of the persons

: worklng in the units

e The eﬁ‘ects of the drﬂ'erent devices used for force feedmg should be evaluated

o The dietary components of the animals could be changed to improve the digestion and

liver metabolism. - ’
Studies on the physiology and genetic variabihty of the -ducks and geese for eating large

amount of food and for naturally having more deposits in the liver are needed. In such work,

new genetic strains whose welfare is poor should not be continued.
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e 7.2.3 Housing’

« Investigation on the.floor .space requirements and on the optimal groub size would help to

determine the best housing systems. It should include studies on the flooring materials, in -

particular to avoid foot problems.
e water requirements for drinking, preening and swimhﬁng are needed. . -

. detemﬁnétion of the optimal climatic environment (témpératuré, humidity, air speed,...) is .

‘requi'r_ed.
o 724 Sdéio-economiq f_‘actx)rs.

e “Public percep.tvion of fé)ie gras in different European coun.tries.'

‘. Intcfest of the consumers for new products which do. not” contain liver from forée fed
birds . T

. ‘Description'of_' the foie gras industry.

» Influence of different constraints on the foie gras industry.
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8 SUMMARY, CONCLUSION AND RECOMMENDATIONS

8.1 Summary

There have been many scientific studies of the welfare of fa_rmed _poultry but only a few of
these have concerned the welfare of force fed ducks and geese. The following conclusions are

based on these studies and on general information concerning the welfare of animals

e L Foie gras and the ingestion of large quantities of food

1. Foie gras products are obtained at the present time from the _]iv_ers of force fed ducks and

geese and these livers are' characterised by their large size and high fat content. There is a

- current E.U. Regulation 1538/91 and there are regulations in member states; which define a

mlmmum weight for a hver and a minimum fat content for a liver to- be used for foie gras

* productlon

o 2 Dunng the force feeding period, birds which had prewously been fed an mcreasmg but’

- limited amount of food are forcibly fed large amounts of food tw1ce per day for about two -

weeks (dueks) or three times per day for about three weeks (geese).-

3. The production of foie gras by force feeding geese Anser anser has a long tradition,
particularly in south west France, but beginning around 30 years ago the Mulard duck, a .

hybrid between the muscovy duck Cairina moschata and the ‘domestic duck Anas

‘platyrhynchos, has come to be used extensively (94% of foie gras produetion in 1995).

4. Of thé three species mentioned'in paragraph 3 ébove, wild memibers of the domestic goose
species are often migratory, wild members of the domestic duck are sometimes migrafory, but

wild muscovy ducks are non—rmgratory Migratory birds store food reserves prlor to migration:

" and ‘the liver is one of the organs in whrch food reserves are stored. The procedure used for

the production of foie gras may in part utilise such storage mechanisms and result in an

increase in the size of the liver to about 6-10 times the normal liver size of a bird.
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5. The amount of food fe.d during each force feeding is consider'.ably more than normal intake .
and is the same as that recorded as being voluntarily eaten by ducks after being deprived of
food for 24.hours. However, es the procedure is repeated 2-3 times a day, the quantity of
| energy rich food (maize) which the birds are foreed to ingest during the two or three weeks of

force feeding is much greater than that which the birds would eat voluntarily. If force feeding

is stopped, the birds greatly reduce their food intake for several days.

| 6. The changes in hepatocytes .and ether cells in the liver of. force vfe‘d ducks and geese a‘re
substant1a1 "The most obvious change is the increase in the number of ]arge fat globules visible
in the cells. A lnmted increase in the presence of fat globules in liver can oceur in normal liver.
in certain conditions but no normgl_annnal has steatosis of the liver to the extent which occurs .
m all force fed birds." During the -force feeding period, liver function is -impaired. Some -

* pathologists.consider this level of steatosis to be patholog1cal but others do not. The steat031s .

is reversible in many birds but rever31b1hty eX1sts for many pathological states.

7. Force feeding results in an 1'n_creai'se in H%/er size to the extent that the abdomen expands:
_Loéicaliy this should result in the -lege being heid further away' from the midline of the body,.
mzikiné locomotion more difficult. Panting occurs more often thanm ducks or geese which are X
not forcé fed. Some members of the working éroup have observed this displacement of the

legs and panting. This might cause pain and distréss but no scientific. study has been carried

out on this.

8. 'Hypertrephied livers can cause discomfort in a variety of other species. Hence it may.be o
that some discomfort results directly from the hypertrophied liver in force fed ducks and o

geese. It appears that this has not been mvestigated.

9. The ‘large amount of food which is rapidly intubafed during the fofce feeding procedure
" leads to immediate oesophageal distensioh, increased heat production and panting, and

production of semi li(juid faeces.

10. Those who conduct force feeding limit its duration and, in general, endeavour to avoid -

excessive steatosis that can result in livers of poor quality and eventually in death.
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11. Surveye on mortality rates or losses during the two weeks of trle force feeding period
were carried out in France, Belgium and Spain. The mortality rate-in force fed birds yaries'
from 2% to 4% in the two week force feeding period compared Awi'th around 0.2% in'non
- force fed ducks There is considerable var'iation'of the figures betwe‘erl farms, batches in the

farms. and seasons. The precise causes of this mortality have not been documented but are-

likely to include physical injury, heat stress and liver failure.

- 12, There is some evidence mdlcatmg that if ducks or geese are force fed for longer than

that which occurs commercrally, mortality .can be very high, largely as a consequence of .
failure of liver function. Hence it is clear that steatosrs and other effects of force feeding are -
lethal when the procedures are corrtinired.AIf'- force feeding is stopped' and noﬁnai feedirrg
resumed, rhortality’rates -return to normat’. However, the mortality rate if the- ste_atosis is

" maintained at the level which occurs at the énd of force feeding is not known. - -

e IL _The Force feediﬁgfroc.edure
1. The force feeding procedilre deprives the bird of an important behaviour which is normal
feeding. " ’

2. The problems of the force feeding procedure 1tse1f are : (1) handhng by humans which, in
the commercial force feeding. srtuatlon can cause aversion and discomfort: for ducks and -
geese, (2) the potentla]ly damagmg and dIStressmg eﬁ"ects of the tube which is mserted into

the oesophagus, (3) the rapid intubation of a large v_olume of food.
. 3. Pituitary adrenal activity does not appear to -be enhanced by the force feeding orocedure. :

4. Various techniques are used for force feeding. Since tlrese differ in the way and the rate

food is delivered, they' probably “differentially impact on the welfare of the birds but those

impacts have not been studied.

5. Members of the Committee observed that, prior to force feeding the ducks and geese show

avoidance behaviour indicating aversion for the person who feeds them and the feeding
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procedure. After a short period, birds which are able to do so move away from the person

who force fed them. However there is no conclusive scientific evidence as to the aversive

i nature of the force feeding process.

6. The procedure of force feedmg has been sa1d to result in the presence of accumulated scar

tissue in the oesophagus of ducks If this organ has sensory innervation, this might mdlcate '
that there is pain durlng the force feeding procedure However it is not known how oﬁen'
injury or pam occurs and those conducting force feedmg endeavour to avoid mJury to the -

ducks and geese smce mjury to the birds at. thls trme can cause mortahty

7.- Geese and ducks do not have a crop. The i mcreasmg amount of food given prior to force
feeding and the force feedmg itself cause expansion of the lower part of the oesophagus The-

risk of damage 10 stretchéd tissue is greater than that to normal tissue but it is not known how e

great this risk is in force fed ducks or. geese.

e IIl Housing systems

1. During the rearing period prior to force feeding, the birds are reared in a group, usualty
with free’ access to outdoors With the exceptlon that the ducks and geese may not be

. provided w1th sufﬁcrent water for swimming and preemng, no particular welfare problems are

evident.

2. D'ur'ing the force feeding period, the traditionaf housing system is to keep the animals in
small gr’oups'on slatted floors. In the past 10 years, new housing systems have been.developed
for the ducks. In those syster_ns animals are kept in sthall individual cages, with wire or plastic
mesh floors: Dunng the'two weeks of the force feeding period the small cages do not allow

the animals to stand erect, turn around or flap their w1'hgs.

3. A high percentage of ducks force fed in individual cages have lesions of the sternum and

bone fractures at the abattoir. The use of cages obviates the necessity to chase birds before
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catching hold of them to feed them but this adVantage is counterbalanced, as far as bird

welfare is concerned, by the restrictions placed upon the birds® movements by the individual

cages.

4. Poor quality floors may cause foot injuries. However, the relationship between the type of

floor and foot injuries has not béen studied.

'5“‘ Ducks and geese are social ammals. The housing systems for force fed animals must:

. mterfere with their social behaviour but there i is no information about the extent of thlS or 1f

‘ abnormal behawour such as feather peckmg mlght develop. -

6. During the force feeding period, ducks and geese are sometimes kept.in nea_r‘,aarkness
except when being fed.' This prevents normal investig'atbry'._behaviour, tends to prevent normal . -

exercise and results in poor welfare.

7. Ducks and geese require water for preening and they have a prefer'ence to swim.

> IvV. chio—econonﬁc consequences of regulation for the welfare of the animals

1."The foie gras pro_du,ct,ioh and processing industry within the- European Union is mainly
concentiated in France. The total diréct employment is about 10,500 full time equivalent

‘ - positions in France dnd up to 1,000 in other member states.. -

2. In France a large proportton of the population consume foie gras at some time durlng the

year, pr1n01pa11y at festive periods and in restaurants In ‘the ‘remainder of the EU, that

' consumptlon is limited to a wealthy minority of conn01sseurs

3. Foie gras consumption has increased 'in‘_re'cent years as the sel]iﬂg price has declined. Public

concern about welfare might affect this trend. -
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4. Thé aboltion of the use of individual cages.duriﬁg the force feeding period would have a

significant cost but is practicable, especially if importéd products could be controlled in the

same way.

_ 5. The costs of modifying the handling, rate of feeding and-'amount of fc-eding in order to
make small improvements in animal welfare are -ndt likely to bc great but competition with

‘ third countries néeds to be considered and the consequences of those changes have not been
studied. ‘
6. Alternatives to foie gras produced by force feeding have not been adeﬁuatcly studied and it

"is'not clear whether or not there can be products which would be acceptable on animal

welfarg grounds, palatable for the consumers and valuéb_le_ to farmers.

7. If there are no alternatives to foie gfas productioh‘ﬁsir.x'g force feeding, a ban on force
feeding would affect all or most of the jobs in t'hc-ihdustry, whether or hot imports were also

| ‘banned. It would also likely affect French consumer’s behaviour and favour the development
. -of paralle} markqté. Changes in legislation might encou.r_.age' the devélopméﬁt of alternative-

products involving better welfare.

. 82 Conclusion

The Scientific Committee on Animal Health and Animal Welfare concludes that force

féeding, as cu‘rfehtly practised; is detirimental to the w_elfére,of the birds.
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8.3 . Recommendations

e 8.3.1. General statement

Force f‘ceding isa tcchnique that has been developed in order.to pfoduce a product, foie gras,
that i is highly appreclated and actively sought by an important number of consumers, especially
n France, a country with a Iong ttadition of foie gras consumptlon at fCSthC events and is

becoming more frequently con_sumcd. However, the management and housing of the b1rds.

used for producing foie gras have a negative impact on their Welfare.

- It should be noted that these are the only farm ammal that are force fed and in some countnes

this proCcdure is proh1b1ted

The physical characteristics of f01e gras and its composmon are an mxportant aspect of the
value of the: product With. current regulatlons 1t is not p0551blo to replace foie gras by

alternatlvc products even though preparatlons made from livers 6f non force fed ammals are

- on thc market

"Since foie gros needs to be produced in order to satisfy the cousumctS' demand, it is important
to produce it in conditioné‘ that are 'acceptable from thc welfare viewpoint and do not cause .
undue suffering. Consuniets and .producers sho_uld be mfonpcd of the effects of foie gras -
. production methods on the welfare of the birds. Such ulfonnétiop could promote appropriate
changes in the industry. The traditional 'techm'que'of force feeding has been substantially
modtﬁed during the past thirty years to ratlonahsc and, mdustnahsc the production of foie gras
and increase proﬁtablhty This has impacted on the animal specms that is submitted- to the
proccss, housmg conditions, and food composition and delivery. These - modifications have
been introduced without paying attention to animal welfare considerations. There is evidence | _
that not .only animal. welfare 'has:not benefited from the change but that instead it has_'

. deteriorated. It is therefore important to assess the exact way animal welfare is affected by .

' currently used force fcedmg procedures and to dctermme what can be done both unmedlately

. and in the longcr term so as not to cause avoidable suﬁ'cnng
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e 83.2. The exact impact of currently used force feeding techm'ques on animal welfare

1. The impact of the different techniques and housing systems which can be hsed to produce

-foie gras should be better documented, :

2. In particular, althbugh there is evidence that large yariatioﬁs in morta]itjl and rnbrbidity

exist between farms and batches, the exact roles of prdductioﬁ_and management factors have

not been systematically investigated. -
+ '83.3. Solutions for improving the welfare of birds kept for foie gras production 4 .

There must a ban on the techniques that cause avoidable suffering. The objectives are, by
order ofprior;'ty: ' .
-a. toredice mortality and morbidity rates,

" -b: to decrease the amounts of pain and distress that are énciuréd in the ‘pr‘of;ess,

. =c. to allow the animals to engage in normal behavioural activities -

¢ 834 The specific recommendations are:

a. No process should be used that results in an increase in liver size such that.its function is
signiﬁcahtly modified or. that it directly or indirectly causes _incfeaéed mortality, pain, or
" distress to the animal. . | |

b. No feeding procedure should be used that results in substantial diScomfoﬁ to the arﬁma}ls,

- shown by aversion to the feeding procedure or any other indicator of poor welfare in the

birds. Automatic feeding devices should not be used unless pro{féd to be safe for the birds.

c. All persons in charge of birds kept for foie gras production should be properly trained and
competent.
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d. The use of small individual cages for housing these b1rds should not be perrmtted Birds
should be kept in social groups and be provided with adequate water and light sufficient for

normal.behawour. Birds should be able to stretch their wings, preen themselves normally, _

walk and show normal social interactions.

e. All flocks should be subject to an official monitoring programme in WhICh morbldlty,'
mortahty and other welfare mdlcators are recorded. Such programmes should include

prov1s10n for unmedlate actlon when problems are detected. Records should be available for _

" external aud1t
f. Research should be carried out as detailed in Chapter 7.

‘The Committee is awar'e that mahy of the facts mentioned in the réport are based on a
relatively small ‘number’ of scientific publications or on individual obServat_ion's‘ of experts
deriiliﬂé frorn visits of farms. The evidence howevér suggests that it is very im’portant for the
'further development of foie gras product1on to mtroduce alternative techmques that do not .
require force feeding. This has to include new techmques (e.g. in breedmg) as well as a better

understandmg of the mechanisms that regulate feedmg behaviour in ducks and geese and the’

mechanisms that are involved i in steatos1s
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8.4 Minofity Opinion - Dr D.J. Alexander

Although he endorsed the 'Repo‘rf as.a well-balanced factual account of the animal welfare
aspects’ of .the ﬁroduction of foie - gras, Dr Alexander was unable to agreé. fully to the -
liécommendations made. In his opifﬁon, based on the animal health and welfare data presented -
in the Report, the only recommendation that the Cormnmittee can p'roper"IyI make i that force
feedin-g of ducks énd géese should stop and that this could best be. achieved by the p'roln"b'ition
of the productlon nnportatlon d1stnbut10n and sale of foie gras. He agrees that should the.
Comm1ss10n de01de that foie gras productlon should contmue for example due to the socio-

' economic nnpacts dlscussed ‘in Chapter 6 of the Report, then the recornmendanons m SCCthIl

8.3.4 a-g should be enforced.
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Fatty liver (hepatic lipidosis; hepatic steatosis) is a serious disease that can
_ arise from a variety of causes. Itis deliberately given to all ducks or geese raised
K for foie gras ("fatty liver”), since the enlarged, fatty liver is considered a delicacy.

Presence of disease is suspected from viewing the grossly enlarged.(14 oz. to
1.5 1bs.), beige~colored liver; diagnosis can be conﬁrmed with blopsy or necropsy
(lab sheet #1). o

Fatty liver can also be diagnosed if the liver contains over 5% fat —
[Biochemical Toxicology, E. Hodgson & P. Levi, p.460, Simon & Schuster 1994].
Based on laboratory analysis, livers of foie-gras ducks contain 65% fat (lab sheet #2).

Animals in this condition would feel ex’iremely ill, suffering from systemic
effects of liver disease. .

Foie gras production, by definition, constitutes clear—-cut animal crueity. '
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BEFORE THE NEW YORK STATE DEPARTMENT
OF AGRICULTURE AND MARKETS

Albany, New York
In the Matter of the Petition of )
)
THE HUMANE SOCIETY ) Index No.
- OF THE UNITED STATES, )
ET AL. )
)
for a Declaratory Ruling )

AFFIDAVIT OF DR. GREG J. HARRISON, DVM, DABVP, DECAMS
Dr. Greg J. Harrison, being duly sworn, deposes and say's:

1. My name is Dr. Greg J. Harrison. I submit this affidavit in support of the Petition for

a Declaratory Ruling, based upon my education, training, experience, research, review of evidence

- . specific to this matter, and where applicable, my personal knowledge.
2. I received my DVM from Iowa State University in 1967, and later became a Diplomate
of the American Boafd of Veterinary Practitioners specializing in avian medicine, and a Diplomate
of the European College of Avian Medicine and Surgery. There are currently only seven other
veterinarians in the United States and European Union who are double-boarded avian specialists.

3. Early in my practice I established The Bird Hospital, the first Florida practice exclusively
developed for pet bird medicine and surgery. In 1997, I was awarded the Stange Award, lowa State
University’s highest honor for contributions to the veterinary field. I recently published a two-
volume avian veterinary textbook, entitled Clinical Avian Medicine, and along with coordinating
over 50 co-authors, I contributed to the writing of several of its chapters. Furthermore, I have
contributed to other major textbooks in veterinary medicine and aviculture. See my curriculum
vitae, attached hereto as Exhibit A.

4. In preparing this affidavit, in addition to literature on the subject of foie gras production, I
reviewed 1) the affidavit and report of Dr. Robert Schmidt, a veterinary pathologist that examined
tissue samples taken from birds used in foie gras production, 2) two sets of necropsy reports

" created in 2002-2003, and 2005, at Antech and Cornell University laboratories respectively, based



.. on animéls used to produce foie gras, 3) a March 20, 2006 Dairy One feed analysis based on feed
./ used in the foie gras production process, 4) the National Research Council (NRC) 1994
Requirements for Poultry- including chapter 5 on ducks, and 6) the listed references throughout
this affidavit. ' ‘

5. The tissue samples analyied by Dr. Schmidt, as well as the 2002-2003 and 2005
necropsies, describe several different livers indicating various forms of what is generally known as
hepatic lipidosis, a disease indicated by yellow discoloration and hepatomegaly (enlargement) of
the liver due to fatty degeneration and subsequent impairment of the parenchymal cells, which can
eventually lead to liver failure and death of birds diagnosed with it.' Put simply, the cellular
changes associated with hepatic lipidosis alter the ability of the liver to function normally,
resulting in impaired animal health and if left untreated, death. |

6. In pet birds, fatty liver disease is common in cockatiels, Amazon parrots, and Quaker
parrots. It is a serious condition; death may occur if treatment is not started early after its onset. It
is normally caused by overfeeding energy-rich diets corhbined with nutritional deficiencies.
Hepatic. lipidosis often causes a sudden loss of appetite, lethargy and depression. Physical
. examination normally reveals a distended abdomen (caused by the hepatomegaly), and as a result
| of increased pressure on the lungs and related respiratory complications, the birds will often have
visible difficulty breathing. ‘

7. At some point in the process of the degeneration of the liver cells, hepatic
encephalopathy, or abnormal brain function caused by passage of toxic substances from the liver to
the blood, normally occurs, causing seizures, opisthotonos and other signs of mervous system
impairment. Birds suffering from hepatic lipidosis do not always exhibit these symptoms, and may
die suddenly without such overt signs. '

8. I have read the affidavits of Dr. Robert E. Schmidt, and Dr. Yvan Beck, and their
conclusions, based on the literature they cite, are consistent with my understanding of the disease
and its pathogenesis. Furthermore, the 2002-2003 and 2005 necropsies indicate animals that were

suffering from this disease, and that in addition showed several related untreated complications.

! Olsen, GH; Orosz, SE. Manual of Avian Medicine. Mosby, Inc. St. Louis, MO; 2000; Altman, RB; Clubb, SL;
Dorrestein, GM; Quesenberry, K. Avian Medicine and Surgery. W.B. Saunders Co. Philadelphia, PA; 1997



9. Consistent with my understanding of the pathogenesis of the disease, published studies

- have shown that species of ducks force—fed specific diets to produce foie gras develdp heaptic

lipidosis (also known as hepatic steatosis). (Hermier 2003).2 .
10. ~In addition the studies cited by Dr. Schmidt and Dr. Beck, the Hermier study found that
“certain genotypes may be more responsive to the dletary induction of fatty liver because of a less
efficient channeling of hepatic lipids towards secretion into plasma and adipose storage, and the
duck may represent a suitable model in which to study the development of hepéﬁc steatosis and ifs
pathogenesis.” (Hermier 2003, page 663)°The study concluded in part that “overfeeding of ducks
results in metabolic adaptations that resemble the features of metabolic syndrome in overeating
[human] patients.” (Hermier 2003, page 673).° »

11. The Hermier study focused on the inability of Musoovy.duck relative to the common
duck, to resist hepatic lipidosis, and suggested that the former was less efficient at recycling fatty

acids between the adipose tissue and the liver — specifically that the capac1ty of VLDL secretion
seemed lower in the Muscovy duck, making it prone to hepatic 11p1d031s rather than extrahepatic

adiposity. (Hermier 2003, pages 671-673)2.
12. As described by Hermier (2003, page 664)2 accumulation of fat in the liver is a natural

process that allows birds to store energy for later demands. Commercial production of foie gras has
taken advantage of this. By overfeeding excess energy in tﬁe form of carbohydrates (with
concurrent low protein, fat, vitamins and minerals) the fat deposition becomes excessive. The
Dairy One feed analysis shows nutrient levels in the feed sample for protein (10%) and fat (4.4%) -
that are low. The NRC Nutrition Standards for Poultry 1994 has recommendations for ducks,
based on age and production status, at 15-22% for protein. Hyde recommends 5-6.5% fat (Olsen,
1999)°, while NRC only lists 1% of fhc fatty acid lysine as a requirement.

2 Hermier D, Guy G, Guillaumin S, Davail S, Andre JM, Hoo-Paris R, Differential channelling of liver lipids in
relation to susceptibility to hepatic steatosis in two species of ducks, Comp Biochem Physiol B Biochem Mol Biol,

135(4):663-75, 2003.

3 Olsen JH: Anseriformes. In Ritchie, BW, Harrison, GJ, Harrison, LR (eds): Avian Medicine: Principles and
.Application. Brentwood, TN, HBD Intl Inc, 1999, p 1248.



13 Furthermore, the NRC requifement for calcium is 1%; The Dairy One result is 0.33. The
' ratio of calcium to phosphorus for NRC is 2:1; the Dairy One result is 1:1. There is no analysis in-
the Dairy One formula for vitamins. According to Beck’s affidavit (paragraph 23), foie gras
production feeds are intentionally imbalanced and nutritionally deficient to intentionally cause
hepatic steatosis. Lack of vitamins A, B and E also contributes to fatty liver disease (Harrison, GJ,
2006)". |
14. The above factors, when combined with force-feeding excessive quantities of energy-rich
food, lead to rapid fat accumulation. According to Hermier (2003, page 664)° the foie gras industry
has selected breeds that store fats in the liver rather than develop uniform fat deposition throughout
the entire body. The excess fat in the liv.er cells is accompanied by elevations in the triglycerides
and cholesterol, specifically VLDL (Hermier 2003, pages 664, 67‘3)2. The liver’s function as the
body detoxification center is reduced. The body’s metabolic process is subsequently impaired.
15. The lack of sufficient protein, vitamins and minerals (calcium) leads the young birds’
rapidly growing bones to be structurally flawed (osteodystrophy). This leads to bending and
breakiﬁg (rickets). These latter imbalances also lead to a skin disorder known as hyperkeratosis
. (thinning, flaking, excess callus formation, slow healing). The bone pain combines with the
| lethargy from the toxins and leads to further immobilization of the bird. This lack of exercise leads
to poor circulation in the feet. These factors combine with the hyperkeratosis to allow ulcers to
form on the bottom of the feet. These become infected, red and swollen. Pain and bacterial toxins
further complicate the situation. ' |
16. In some cases the liver’s failure leads to a deficiency of clotting factors and the bird
bleeds to death. Bleeding into tissue is reported as painful in people. Consistent with this, Dr. Beck
(paragraph 14) points out that the mortality rate for foie gras production is 10-20 times higher than
traditional meat production for the same species. The symptoms associated with situtations in

which the liver tissue cells fail to function are not all apparent and are easy to ignore (Hochleithner

M., 2006).°

4 Harrison, GJ: Nutritional Considerations. In Harrison GJ, Lightfoot. TL (eds): Clinical Avian Medicine. Palm Beach,
FL, Spix Pub Inc, 2006, pp 131-132.

5 Hochleithner M et al: Evaluating and treating the liver. In Harrison GJ, Lightfoot TL (eds): Clinical Avian
Medicine. Palm Beach, FL, Spix Pub Inc, 2006, p 242.

Table 15.1 | Clinical Signs of Liver Discase



‘ 1.7. For decades veterinarians failed to recognize such suffering in birds and only recently has
} the subject been even superficially addressed (Paul-Murphy J., 2006).° In pet parrots fatty liver
disease is the common sequela brought on by feeding high energy diets of fatty seeds with no
vitamin or mineral supplements. Although many birds are asymptomatic, many suffer from similar
situations discussed for the foie gras birds, and many die despite treatment. ‘

18. Pet birds that are treated for liver failure and start to recover often continue to improve
when put on proper diets. The slow loss of function can be difficult to detect as stated thougﬁ, and
things like bumble foot (pododermatitis) are often overlooked. (Olsen JH, 1999)°. Ionized calcium
(Stanford, 2006)’ and LDL:HDL ratio (Harrison, GJ, 2006 (Bavelaar)) * can predict such diseases,

though its expression varies with individuals, species, season, age and sex. While complete diets,

Clinical Sign Non-specific More Specific
Anorexia v

Lethargy

Weight loss

Weakness

Diarrhea

v
v
v
v
Polyuria Ve
Polydipsia Ve
Poor feathers v
Dyspnea v
Green or yellow urates v
Abdominal swelling v
Ascites v
Coagulopathies v
Melena v
Abnormal beak/nails v

Malcolored feathers v
¢ Paul-Murphy J: Pain management. In Harrison GJ, Lightfoot TL (eds): Clinical Avian Medicine. Palm Beach, FL,
Spix Pub Inc, 2006, pp 233-239.

7 Stanford M: Calcium Metabolism. In Harrison GJ, Lightfoot TL (eds): Clinical Avian Medicine. Palm Beach, FL,
Spix Pub Inc, 2006, pp 141-152.



exercise and other factors might prevent this, doing so is apparently éontrary to the purposes of

foie gras production.

I declare under penalty of perjury that the foregoing is true and correct to the best of my .

knowledge. '
/”’_,./
- /2:4-»'7,—,,‘:7%; EIZN
Executed on this day W b R = /
' Dr. Greg/J. HatriSoh, DVM, DABVP,

DECAMS

;
Iid
4

~ GEORGINA S. LAGASSE

3 ':"'j__ §4Y COMMISSION # DD 545577

EXPIRES: June 7,2010
S Bonded Thru Notary Public Underwriters

Seal of the Notary Public
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CURRICULUM VITAE

NAME: ~ GregJ. Harrison, DVM -~ DATE: April, 2001 -
ABVP, Diplomate in Avian Practice
ECAMS, Diplomate in Avian Medicine and Surgery, Europe

ADDRESS: The Bird Hospital
- 6147 Lake Worth Road
Greenacres, FL 33463

DATE OF BIRTH: February 28, 1942

EDUCATION:
COLLEGE: Iowa State University
DATES:’ 1960 - 1967
DEGREE: Doctor of Veterlnary Medlcme (DVM)

American Board of Veterinary Practitioners (ABVP)
_ Certified in Avian Specialty
Diplomate status since 1994
2005 was awarded Emeritus status with ABVP.
ABVP was established to set standards for advanced professionalism in veterinary
practice and is sanctioned by the American Veterinary Medical Association (AVMA).

European Coliege of Avian Medicine and Surgery
Diplomate status since 1998.

PROFESSIONAL ACTIVITIES

1967-1985: Private veterinary practitioner in exotics and small animals in Florida. Consultant
to Doctor's Pet Center, Dreher Park Zoo, Lion Country Safari; Dozens of pet shops
and hundreds of aviaries world-wide.

1977: Hatched and raised the first psittacine ever produced by artificial insemination.

1980-89: Adjunct Professor, Biological Sciences, Florida Atlantic University, Boca
Raton, Florida. Dr. Harrison established lectures on Aviculture Science.

1981-89: Consultant to the United States Depamnent of the Interior on the Puerto
Rican Parrot Project.

1981-1989: Started Eastern States (now North American Veterinary Conference) Avian Wet
Labs and Lectures and ran them for six years.

1985-1992: Public television-30 segments, "Living With Animals".

1986-2004: Owner and operator, The Bird Hospital, Lake Worth, Florida. The practice
offered a mentoring experience for veterinary students and veterinarians worldwide.

1986-1993: President, Research Institute for Avian Medicine, Nutrition, and Reproduction,
Inc., Lake Worth, Florida. A non-profit organization to educate veterinarians.



1988-1989: Consultant to Ziegler Brothers Inc., animal food manufacturing company of
Gardeners, PA. '

1991-Present: President and founder HBD, International Inc. a Florida corporation that
produced and distributes Harrison's Bird Diets to practicing veterinarians, at HBD
International Inc. 7108 Crossroads Blvd Suite 325. Brentwood, TN 37027

. 1991-Present: Editor and Publisher of HBD's Avian Examiner a quarterly periodical on

avian medicine, surgery, practice and the unique properties of Harrison's Bird Diets.

1992-Present: Elleman International, Inc. Veterinary Surgical Instruments, Co. Advisory
Board.

1993: Featured on Gentle Doctor, a PBS nationally syndlcated program segment on what
is new in veterinary medicine produced by Public Broadcasting Channel, Tampa, FL.

1993-1999: Veterinary Forum Magazine, 5460 Buena Vista, Fan'way, Kansas, 66205, '
Veterinary Advisory Board.

1993-Present: Consultant to African Parrot Society. _

1995-Present: Consultant and team member on developmg avian practices. Medical
Management International - Banfield Veterinary Clinics, Portland, Oregon.

1995: MMI Wellness Seminar series speaker sponsored by Waltham, Bayer and HBD, Inc.

"at University of California, Jan. 7-8, 1995. Several other universities, 1996.

1995: HBD, Inc. and Harrison's Bird Diets, first certified organic product for pets in

the world as HBD 1is accepted by Organic Crop Improvement Association, (OCIA)

Inc., Lincoln, Nebraska, as a private label member.
1995-1999: Board of Directors - International Aviculture Society (IAS) a non-proﬁt

group supporting proper bird raising and care.

1995-1998: Consultant on Avian Health to PetsMart. America's largest pet store chain.

1996: American Board of Veterinary Practitioners Practical Exam Committee Chairperson

: and member of ABVP mentoring. :

1996: Developed the Levels Program. Avian educational courses for veterinarians and
technicians. Delivered to 600 veterinarians in 1996.

1997-2001: The Companion Bird Workshop for the veterinary community at The Bird
Hospital Lake Worth, FL/HBD International, Inc., a joint effort.

1999-2003: Nutrition of Pet Birds Lecture University of Florida College of Vetennary
Medicine, Gainesville, Florida.

2000-Present: Monitor and answer questions - The Bird Guy, harrison'sbirdfoods.com.

2001-Present: Why Organic? A public service lecture using birds to explain the need for
organic sustainable agriculture and purchasing organic products.

SCIENTIFIC ORGANIZATIONS

American Academy of Veterinary Nutrition*

Association of Avian Veterinarians®

American Association of Avian Pathologists

American Veterinary Medical Association*

Florida Veterinary Medical Association*®

Palm Beach County Veterinary Society*

American Animal Hospital Association, Member Hospital



American Association of Zoo Veterinarians
American Board of Veterinary Practitioners (ABVP) - Awan Practice - Orgammng

Committee
_ American Board of Veterinary Pracutloners Avian Practlce Dlplomat certified

specialist in avian practice®
* European College of Avian Medicine and Surgery ECAMS - Diplomate*®
Mid-Atlantic States Association of Avian Veterinarians .
American Veterinary Society of Animal Behavior, Veterinary Behavior Consultations
American Academy of Veterinary Nutrition™®
National Wildlife Rehabilitators Association*®

" *Current
PROFESSIONAL HONORS

1978: Order of AARDVARK by the Morris Animal Foundation, awarded to authors of first
book on Zoo Animal Medicine '

1982: Recognition in October Better Homes and Gardens article as an avian spemahst '
contact person and having a national consultation service.

1984: Broward County Veterinary Medical Association Speakers Award.

1986: Order of KUKUKIFUKU by the Morris Animal Foundation. For authoring a chapter
in 2nd edition of Zoo Animal Medicine

1990: Award for Outstanding Contribution and Commitment to Avian Medwme and the
Association of Avian Veterinarians.

1991-1992 Award for Outstanding Service & Commitment to Advancing & Promoting Avian
Medicine and Stewardship. Association of Avian Veterinarians.

-1992: Miles Inc. Awarded tnp to Bonn Germany as recognition of leadership in Avian
Medicine. One of ten in the whole profession world wide.

1996: Stange Memorial Award for Meritorious Service in Veterinary Medicine. Towa State _
University's most prestigious award offered by the College of Veterinary Medicine . -

to it's alumni.
2001 SCAVMA University of Pennsilvania School of Vetermary Medicine “From School To

Success: Shaping the Future of Your Veterianry Career.” Speaker.
2001: John Greve Honorary Lecture Series. Jowa State University. Omega Tau Slgma sponser.

April 2001.
PUBLIC SERVICE:

1975: Recognition Award for meritorious service to 4-H.

1978: Charter member Aviary and Cage Bird Society of South Florida

1978: The Florida Audubon Society Special Award for service to the Bald Eagle.

1982-1994 President's Advisory Board of The Audubon Society of the Everglades, Inc. West
Palm Beach, FL.

1982-1986: The Audubon Society of the Everglades Certificate of Special Recognition.

1988-President Dune Deck Condominium Association, Palm Beach, FL.

1989: Aviculture's Top Gun an article on Dr. Harrison in Bird Talk magazine by Don



Vaughan.
1994-Present: Advisor to Tambopata Research Center - Peru.
1994: HBD, Inc. awarded Intematlonal Research Foundations plaque for largest corporate

" donation.
1995-1999: Board of Directors International Aviculture Society.

1995: HBD, Inc. acknowledged by Charles Munn, PhD for contribution for conservation of
the Blue-throated Macaw in Bolivia - the largest corporate donor for this wildlife
conservation project.

1995: HBD Juvenile Formula chosen by Eduardo Escaveara of Tambopata Research Center
- Peru as the best formula tested to feed the macaws in their release project. Based
on these studies Dr. Charles Munn, Wildlife Conservation Society, associated with
the Bronx Zoo, chose HBD as the formula to be used i in the Blue-throated Macaw

and the Hyacinth Macaw recovery projects.

1997: Initiated into Mankind Project
2000: Awarded lifetime membership too the Sandoway House Nature Center in Delray

Beach, Florida.
2001-present Board of Directors Rachel Carson Council, Inc. PO Box 10779, Silver Spring, Maryland

20914 Tel: (301) 593-7507 rccouncﬂ@aol com
A nonprofit organization raising awareness of the need for alternatives to pestl(:ldes and how to

accomplish that.

OFFICES HELD

Association of Avian Veterinarians - President (two terms), A viculture Committee

Chairman, Strategic Planning Committee Chairman, Co-Chairman Organizing
: Committee for Avian Specialty for American Board of Practitioners.

American Association of Avian Pathologists - Pet Bird Committee, Chlamydiosis Committee,
Diseases of Pet Birds Committee, AAV Liaison Committee.

American Association of Zoo Veterinarians - Secretary.

Palm Beach County Veterinary Medical Association - Secretary.

American Board of Veterinary Practitioners - Practical Examination Committee Chairman -

Avian, 1996.

CONSBRVATION AND ORGANIC/ SUSTAINABLE AGRICULTURE
Tambopata Research Center, Tambopata, Peru. Supports World Parrot Trust through

donations of bird food (Harrison's Bird Diets) for the macaw project run by Charles
Munn (for more about the project see: "Macaws: Winged Rainbows" by Charles

Munn, National Geographic, Jan 1994).

Florida Certified Organic Growers and Consumers, Inc.

CONTINUING EDUCATION FOR COLLEAGUES



LEVELS Program for Awan Veterinarians and Technicians: sponsored by HBD
International, Inc. the levels program is a hands on seminar for veterinarians to

expand their knowledge of basic avian medicine, care and handling.
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Resolution to the American Veterinary Medical Association’s House of Delecates.
Submitted by Petition
Posmon Statement on Force Feeding of Ducks and Geese to Produce Foie Gras

. “Resolved that the AVMA opposes the practice of mechanical force feeding of ducks and geese to
produce foie gras because of the adverse effects on the birds” health and welfare associated with this

practice.”

Statement about the Resolution

* Foie gras, literally “fatty liver,” is a high-priced gourmet food item sold at a small number of
upscale restaurants. The individual livers are worth between $48 to $70 each.

Foie gras is produced by force feeding ducks three times daily with a high volume of. a rich

concentrated food for a period of 4 weeks. As the degree of hepatic lipidosis increases, livers
expand up to 10 to 12 times normal size and develop liver failure. 'According to the SCAHAW

report (see below) page 42, the liver of force-fed geese is 55.8% fat, as compared to the livers of
normal geese which are 6.6% fat; force-fed ducks can have fat compositions as high as 60% of
the liver weight. Despite industry clairns, this process is not reversible at this stage.

* In addition to hepatic lipidosis, the birds develop a greatly distended abdomen due to the increase
in liver size, making ambulationr difficult or 1mpos31ble it also causes extreme dyspnea since the.
enlarged livers compress the air sacs and make air exchange difficult. Many birds in the third to

.fourth weeks show hepatic encephalopathy, marked by opisthotonous, se1zure—hke activity, and
semi-comatose states.

Necropsies performed on birds from foie gras producers show lesions, including but not limited
to: hepatic lipidosis; esophageal trauma secondary to insertion of the feeding pipes (granulomas,
fungal and bacterial infections, ruptured esophagi); also fractured limbs, crop.impaction,
aspiration pneumonia, and ruptured livers. In many cases since the food is observed to be spilling
out of their esophagi, mouths, and nares, pathologists have determined that the birds died during

" the force feeding process. A ' ‘

* This process does not mimic the natural pre-migratory gorging seen in wild migrating ducks. In
the natural process and when fed ad lib, birds” livers will not expand beyond twice their normal
size. Furthermore, the Moulard species used in foie gras production is a hybrid created by
artificial insemination using flightless Pekin females (distantly related to Imgratmg Mallards) and
Muscovies (a non-migrating species). .

This process has been determined to be so cruel that it has been outlawed in many countnes,
including Israel, Denmark. Norway, Germany, Switzerland, the Czech Republic, and .most of

Austria. It is not practiced in the United Kingdom. In the Umted States, Cahforma has outlawed
this practice starting in 2012.

.The Buropean Union’s Scientific Committee on Animal Health and Animal Welfare (SCAHAW)
produced a report in 1998 that concluded that foie gras production methods negatively impacted

the birds’ physical and psychological welfare.

We believe that this resolution is in keeping with the AVMA Pn'nc'i.ples of Veterinary Medical Ethics,
which state “Veterinarians should first consider the needs of the patient: to relieve disease, suffering, or
disability while minimizing: pain or fear.”

Name (Please

print): Signed:




Address - Date: __ AVMA Number(if known):
Please return to AVAR, PO Box 208, Davis, CA 95617-0208




BEFORE THE NEW YORK STATE DEPARTMENT
OF AGRICULTURE AND MARKETS

Albany, New York
In the Matter of the Petition of )
THE HUMANE SOCIETY ) Index No.
OF THE UNITED STATES, )
ET AL. )
| )
for a Declaratory Ruling )

AFFIDAVIT OF TERESA BARNATO
I, Teresa Barnato, am over 18 years of age and am competent to testify. I have personal

knowledge of the facts stated below and, under penalty of perjﬁry, being duly sworn,

depose and say:

1. . This affidavit is based on my personal knowledge, and if called upon to do so, I.
would be prepared to testify to its truth and accuracy. |

2. I am National Director of the Association of Veterinarians fof Animal Rights
(“AVAR™), a national veterinary medical aésociation represepting veterinarians -

throughout the country, and based in Davis, California.

3. As part of my duties as National Director, during the first months of 2006, 1
helped to brepare and circulate copiés of a petition to the American Veterinary Medical
Society entitled “Resolution to the American Veterinary Medical Association’s House of
Delegates, Submitted by Petition, Position Statement on Force Feeding of Ducks and
Gee;sé to Produce Foie Gras.” A true and correct copy of that petition is attached hereto

as Exhibit A.

4. The petition stated in part that:



Necropsies performed on birds from foie gras producers show
lesions, including but not limited to: hepatic lipidosis; esophageal
trauma secondary to insertion of the feeding pipes (granulomas,
fungal and bacterial infections, ruptured esophagi); also fractured
limbs, crop impaction, aspiration pneumonia,. and ruptured livers.
In many cases since the food is observed to be spilling out of their -
esophagi, mouths, and nares, pathologists have determined that the

birds died during the force feeding process.

See Exhibit A, paragraph 4.

5. ~ Copies of the same petitions were sent by AVAR to veterinarians throughout the |

country and, as instructed in the petition, the veterinarians were to return the petitions

dlrectly to AVAR.
6. As part of my duties at AVAR, I personally tabulated the return of over 1,600

such signed petltlons, evidencing unequivocal support for the statements therem.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on this day 5// 2. / 2 & /s/

“Teresa Barnato

Subscribed and Sworn to before me, this day YV\o\\/ A \ZGQC

Notary Pul%%—é/zé’_‘g)

22 A._ﬁm."'!:xf&:&"s_ B
LANDO"J CLAIR C—N'STE“::LN i
Commission # 1432476 &
Notary Pubiic - Califomia ;2,

Vono Cour“‘y




Exhibit A



Resolution to the American Veterinary Medical Association’s House of Delegates
Submitted by Petition
P051t10n Statement on Force Feeding of Ducks and Geese to Produce Foie Gras

. “Resolved that the AVMA opposes the practice of mechanical force feeding of ducks and geese to
produce foie gras because of the adverse effects on the birds’ health and welfare associated with this

practice.”

Statement about the Resolution

* Foie gras, literally “fatty liver,” is a high-priced. gourmet food item sold at a small number of
upscale restaurants. The individual livers are worth between $48 to $70 each.

* Foie gras is produced by force feeding ducks three times daily with a high volume of a rich
concentrated food for a period of 4 weeks. As the degree of hepatic lipidosis increases, livers
expand up to 10 to 12 times normal size and develop liver failure. According to the SCAHAW
report (see below) page 42, the liver of force-fed geese is 55.8% fat, as compared to the livers of
normal geese which are 6.6% fat; force-fed ducks can have fat compositions as high as 60% of
the liver weight. Despite industry claims, this process is not reversible at this stage.

¥ In addition to hepatic lipidosis, the birds develop a greatly distended abdomen due to the increase

in liver size, making ambulation difficult or impossible; it also causes extreme dyspnea since the-

enlarged livers compress the air sacs and make air exchange difficult. Many birds in the third to

. fourth weeks show hepatic encephalopathy, marked by opisthotonous, se1zure-11ke activity, and
semi-comatose states.

* Necrops1es performed on birds from foie gras producers show lesions, including but not limited
to: hepatic lipidosis; esophageal trauma secondary to insertion of the feeding pipes (granulomas,
fungal and bacterial infections, ruptured esophagi); also fractured limbs, crop.impaction,
aspiration pneumonia, and ruptured livers. In many cases since the food is observed to be spilling
out of their esophagi, mouths, and nares, pathologists have determined. that the birds died during

~ the force feeding process. ' ' A

* This process does not mimic the natural pre-migratory gorging seen in wild migrating ducks. In
the natural process and when fed ad lib, birds’ livers will not expand beyond twice their normal
size. Furthermore, the Moulard species used in foie gras production is a hybrid created by
artificial insemination using flightless Pekin females (distantly related to Imgratmg Mallards) and
Muscovies (a non-migrating species). . ~

* This process has been determined to be so cruel that it has been outlawed in many countries,
including Israel, Denmark. Norway, Germany, Switzerland, the Czech Republic, and .most of
Austria. It is not practiced in the United Kingdom. In the Umted States, Cahforma has outlawed

. this practice starting in 2012.

* _The European Union’s Scientific Committee on Animal Health and Animal Welfare (SCAHAW)

produced a report in 1998 that concluded that foie gras production methods negatively impacted

the birds’ physical and psychological welfare.

We believe that this resolution is in keeping with the AVMA Pﬁneiples of Veterinary Medical Ethics,
which state “Veterinarians should first consider the needs of the patient: to relieve disease, suffering, or
disability while minimizing pain or fear.”

Name (Please

print): Signed:




Address: - Date: . AVMA Nimber(if known):
' Please return to AVAR, PO Box 208, Davis, CA 95617-0208




" BEFORE THE NEW YORK STATE DEPARTMENT
OF AGRICULTURE AND MARKETS
Albany, New York

In the Matter of the Petition of )
_ ) ,
THE HUMANE SOCIETY ) Index No. -
OF THE UNITED STATES, )
ET AL. )
)
for a Declaratory Ruling )

'AFFIDAVIT OF DR. ROBERT E. SCHMIDT, DVM, PhD, DACVP

Dr. Robert E. Schmidt, being duly sworn, deposes and says :

' 1. o My name is Dr. Robert E. Schlmdt I submit this affidavit in support of the Petition for .
a Declaratory Ruling, based upon my education, 1ram1ng, experience, research, review of" |
evidence specific to this matter, and where apphcable my personal knowledge. '

2. TIhave been a board certified vetennary pathologist since 1968. I recelved my DVM
from the Umvers1ty of California School of Veterinaty Medicine, Davis in 1962 Ireceived an
- MS.in anatomic pathology from Michigan State University, a Ph.D., from leahoma State
University, and completed my residency in pathology at the Armed Forces Institute of
Pathology. See Exhibit A, curriculum vitae of Dr. Robert E. Schmidt. |

3. I have over thirty-five years of experience in exi)erimental and diagnostic pathology,_
and have supervised eight veterinarians during their pathology training. I have extensive

- knowledge of, and experience‘with, various avian diseases, and have consulted with |
commercial and academic laboratories, over twenty zoos, and over seven-hundréd clinical
veterinary practices. | , A

4. I hiave authored or co-authored oyer one-hundred papers, fifteen book chapters and
three books on vetennary medlcme and/or veterinary pathology (many focusing on avian
pathology) mcludmg an extensive atlas of oo animal pathology and one of avian pathology. In

2003 I'received the Association of Avian Veterinarians Lifetime Achievement Award for my

work. .



5. - Onor about February 14 2006, I ordered one Fresh Foie Gras (Duck) Grade ‘A’ liver,
, from the webs1te of Hudson Valley Foie Gras, Inc., New York, whlch was avallable online.!
In additon they sent a piece of skeletal muscle.
6. On or about March 18, 2006, I ordered one LaBelle Farms (New York) Foie Gras
~ Grade A liver, which was also available online from the we-bsite of Prairie Harvest, Inc.?
Both samples arrived in a condition sufficient for the analysis that I performed, and their mode
of shipment in no way interfered with my anaylsis. o
7. Attached hereto is a true and correct copy of the report I prepared regarding my
~ analysis of the liver samples described above, as well as true and correct copies of photos and
enhancements ef the samples, and I hereby adopt and- swear to the best of my knowledge to all
- statements in that report. See Exhibit B, a true and correct copy of the report of Dr. Robeért E.
Schm1dt (“report”), and photos and enhancements of the samples |
8. . In the report I determined that all of the liver samples showed abnormal hepatocytes
) (hver cells), representing a pathologlcal condition, which would impair cellular functions, and
: wh1ch in turn can lead to clinical illness. ‘This condition, known as hepatlc 11p1d051s or hepatic
steatosis, is well documented in pubhshed literature, and recogmzed as a metabolic dlsease
(Rupley, 1997 pages 293-294, 296; Salf 2003, pages. 1084~ 1085)
9. Hepatlc 11p1d051s can be accompamed by various clinical sigt
depression, dlarrhea, biliverdinuria, obesity, poor feathering, dyspnea, a.
enlargement, ‘and via impajrment of the liver’s function, may I-ead to hepatit
with clinical signs of seizures, ataxia, and muscle‘tremor's. (Rupley, 1997
A recent study of hepatic lipidosis in turkeys, Which noted that
aism by which fatty liver can be produced is enhanced lipogenesis
from the liver, concluded that nutritional factors (low-protein an
mental factors (high femperatu;e, gorging with feed, lack of ex
.utbreak of hepatic lipidosis eventual_ly leading to severe liver degt
ion in the flocks. (Gazdzinski ct al., 1994). | |
{n commercial layer flocks, advanced lipidosis may lead to fatty liver-hemorrhagic
- and is associated with increased flock mortality (Saif ed., 2003, pages 1082;10.83);

1 compared to the hepatic steatosis induced in overfed ducks and geese to produce

hudsonvalleyfoiegras.com/foiegrasmarket.html

2 http://www.prairieharvest.com/pantry. html#foie .
* See Exhibit C, References cited in Dr. Schmidt’s affidavit.
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'Executed on this day // Mﬁ{ )//J/ |

- foie gras. (Hermier, 1997). In a 2005 sfudy, researchers showed that overfeeding ‘hybrid ducks a

cérbohydrate-rich corn-based diet induces a de novo hepatic lipogenesis which predominates
over dietary lipid intake to change the lipid composition of the hepétocyte plasma membrane.
(Molee et al., 2005). : '

12. Another recent study determmed that hybrid ducks overfed with boiled corn develop
acute hepatic steatosis, with total lipids 138 times higher in the overfed ducks than in the
control gfoup. (Gabarrou at al., 1996, page 478). The researchers also determined in part that
the fat release during the exposure of the dissected liver to heat, which is an index of poor liver_
cell intéérit’y, was high for large livers, and more prevalent in certain species. (Gabarrou at al.,

1996, pages 474, 482-483). The study suggested that nutritional deficiency was an inductive

factor in the process. (Gabarrou at al., 1996, page 483).
- . 13.-" On or about April 4, 2005, I received a group of necropsy reports, performed in 2002

and 2003 at Antech labs, New York, and in 20005 at Cornell University, New York, which

were titled “NY2003” and “NY2005,” reépectively Attached hereto are true and correct copies

of these necropsy reports. See Exhibit D, 2002/2003, Antech necropsy reports and September—
October, 2005, Cornell necropsy report. ‘

14. The gross and histologic findings I made regarding the livers I obtained from Hudson
Valley Foie Gras, Inc. and Prairie Harvest, Inc. were similar to the pnmary hepatic fmdmgs
reflected in the 2002 and 2003 necropsy reporté_pe'rformed by Antech, and 2005 neeropsy

report performed by Cornell. The liver samples I examined were abnormal as were those in the

referenced reports.

I declare under penalty of perjury that the foregoing is true and correct to the best of my
‘knowledge. '

Subscribed and sworn to before me, this day
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meghanbeeby@hotmaﬂ com

Prmted Wednesday November 16 2005 11:52 AM

. From: Don Schilafer <dh52@come11 edw>

" Sent: Tuesday, November 15,2005 12:43 PM
To : . "Meghan Beeby" <me,,hanbeeby@h01ma1l com>
Subject :- Re: Questlon about necropsy report

Ms Beeby,

" The shape and appearance of the small lesion 'in the crop caused us to initially
consider the small tissue structure to be a small benign tumor (papilloma)..

Histopathology (microscopic) examination revealed the area to be heavily
infected with fungal hyphae with and associated intense tissue response
{granuloma) i

a polypoid (papilliferous)
“tumor, but a chronic focal
report can be confusing as

histopathology diagnoses. At the end, the final diagnoses are listed.

" . Hope this helps,

. DHS

. Dear Dr. Schlafer,

with tissue résponse (granulation tissue). that was organized into - -
shape. The bottom line is that the mass was not a
infection. Wlth fungi. Interpretatlon of the path

it lists the initial gross path findings and the

- pedunculated mass likely a papilloma, presumptlve.

I have a question about. a necropsy -report which you worked on for my duck

who had to bé euthanized. I noticed that the report says the crop had a
Do you think this was

scar tissue and a granuloma infected with fungi? This was case .#173915.

- Thank you very much for your,ﬁime;
. Sincerely,
- Meghan ‘Beeby : :

344 Halseyville Road
Ithaca, NY 14850

-Ekpresé yourself instantly with MSN Messenger!
hetp: //messenger msn'. click-url. com/go/onm0020047lave/d1rect/01/

Donald H. Schlafer DVM, PHD
-Diplomate, ACVP, ACVM, and ACT -
Professor of Comparatlve Reproductlve Pathology

. -ﬁlefllc:\t)gscumgng‘sf'_and Settings\Cdillard\Local Settings\Temporary L_ﬁgmgt Files\OLK1E\...

Download today — it's FREE'

-‘,4(4'/2,906 o
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T Visit.10/3/05

| i'.’CORNELL UNIVERSITY COLLEGE OF VETER|NARY MEDICINE
VETERINARY MEDICAL TEACHING HOSPITAL -
NECROPSY REPORT '

e e SAA S PEA B e e e b A v &

" Crop: Papilloma, presumptive
Liver: Hepatic lipidosis (presumptive)

' Gross Diagnosis.
'Euthanasia
Ulcerative dermatitis wnth secondary arth rltlS

Limb deformlty

’ Comment :
Mycoplasma and Pasteurelia most commonly affect the joints of blrds and a sample of joint

fluid is taken fo rule out the said causes. The pedunculated mass observed in the crop is
likely a papilloma. Hepatic hpldOSls observed on the gross examination is likely incidental.
However, hepatic amyloidosis can not be ruled out. The carcass was radlographed and the .

radiologist report is pendmg
DHS/cmk 10/6/05 -

| Case#(73015 - - . o ' - NecropsyRepott . 10/1.2105 9:18 AM.

Page3of3 R



- Tibiotarsus: Healed fractures (bilateral) and resulting varus rotatIon

Case #173915 R "Necrop'syReport". :

CORNELL UNIVERSITY COLLEGE OF VETERINARY MEDICINE
X VETERINARY MEDICAL TEACHING HOSPITAL B
NECROPSY REPORT |

-PE: Bilateral tibiotarsal fractures
Ankylosis and Infectlon of hock joints bilateral

Keel sore

.. Bumble foot 4th digits bllaterally :

-Tx: 9/29 Butorphanol 5.85mg IM breast SID.
9/30 Ketophen 1.5 mg 1kg IM breast SID
10/1 Ketophen 1.5mg 1 kg 1M breast SID
10/1 Pentobarb 2ml IV Rt ulnar V.

' DDX: Bilateral tibiotarsal fractures (trauma, deVelo'pmental, congenital, metabolic ?7).

Paged Dr. Buntmg to make sure that this is' truly a Private Crematlon. lIcc 10/1/05 PrIvate
cremation confirmed by Dr. Buntmg Icc .

' Gross description

This is the carcass of a 3.9 kg, male, intact, duck of unknewn age in good body condition with .

" moderate aufolysis. There is a keel sore and pressure sores on the 3rd and 4th dIgIts

bilaterally. There is moderate roughening of the surface of both the femoral heads
-(osteoarthritis). Over both the tibiotarsal joints the skin is ulcerated and subjacent dermal
necrosis extends to the joint capsule. There is a very small amount of fi bnnous tissue.in the

thIal-tarsal joint (presumptive). -

Both tibiotarsi show dIaphyseal varus deformities. A section of one tibiotarsus shows an old
fracture that has healed at a'45 degree angle and turns medially (varus). The intertarsal joints:
: (hocks) bilaterally have 90 degree rotations, resultmg in the plantar surfaces of both feef

‘ facing medially towards each other. The other fimbis s:mIlarIy involved (old fracture and
distal limb deviation). : )

" There isa 1 x 0.5 x 0. 25 em tan, hard, pedunculated almond-shaped' mass attached fo the
- mucosa of the crop (papilloma, presumptive). The liver is mildly enlarged and is slightly

yellow (hepatic lipidosis, presumptive). There is'a3 X4 cm area of hemorrhage in the left

_pectoral muscle (Injectlon s:te presumptlve)

':,Gross Fmdlngs R

Tibiotarsal joints: Bilateral chromc arthritis and ulceratlve dermatItIs - _
Femoral Heads:’

»Mnderate Bilateral asfeoarthritis . :

_ A0/12/05 6:18 AM

Visit 10/3/05 | " Page2of3




'.CORNELL UNIVERSITY COLLEGE OF VETERINARY MEDICINE

VETERINARY MEDICAL TEACHING. HOSPITAL
NECROPSY REP.ORT’ o

Cese #: 173915 . Spacles: Avian
-Owner: Beeby,Meghan C
Address: 344 Halseyville Rd.
" Ithaca, NY 14850°
Phone(s): (607) 387-3079, (607) 227-3669
Patient: Damon
Breed: Other Duck

Admission Date: 10/3/05
Clinician{s): Morrisey,J
Setrvice: Ulhasounleadloloc Locabon
Referring Vet:
Reason for Visit: Radiographs only
Discharge Status: Euthanized 10/3/2005

Discharge Date: 10/3/05

Color: White
] DOB: Sex: Unknown
Method of Death: Fatal Plus - | . Tissues
Date/Time of Death: 10/1/05 Necropsy #: N05-295 - Crop; G
Exam Type: GH Diag Lab #: .Ln{er; G.
Date/T. ime of Exam: 10/4/05 . Previous #(s): Joint; G. -
' PM Interval: 3 day(s) Related #(s): -
Body Weight: 3.9 KG - Receipt Date: 10/3/05
Duration of lliness: " Finalized:
# Animals Housed: Prosector: Palyada,K.
# Animals Affected: 1 Path-in-charge: Schiafer
* # Animals Died: 1 ‘Student: Greenberg
~ Copy(s): ‘ )
PM Test(s):
Diagnoses’

~ Antem (2491-41 60.0) Fracture tlblotarsal
Gross (1100»1 000.9) - Ulcerative dermatltls,skm disease, dermatosns

‘Gross.
Gross
Gross.
Gross
- Gross
Gross.
-Gross

(0Y00-8023 A) Papilioma A

(2370-4160.0) Fracture tibia

(2480-6102.X) Rotation faxity tibia, stlﬂe joint .
(2400-91 20.0) Osteoarthritis mulfiple joints -
(2400- -9300. 0) Arthritis due to unknown
(6800-9170.0). Lipidosis liver

(0100-3000.X) Death due to euthanasia

1. A - Benign - no.premalignant significance
. | D Neéoplasm - malignancy not determined
" | "F- Malignant neoplasm - differentiated

“H- Mahgnant neoplasm - dlfferentxaﬁon not deteimined

Malignancy Codes . .

B - Benign - having prernalignant signifi icance

E - Malignant neoplasm - non-infiltrating

G - Malignant neoplasm - undifferentiated (anaplastlc)
| - Malignant neoplasm metastatlc srte '

e Hlstory

-Duck found abandoned on porch by- Mrs Beeby abandoned

:Case #173915

SC Vst 10r3/05 .

- 10/12/05 9:18 AM

" Necropsy. Repdrt : :
' - . Page t _of.‘3_ .
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AN = 4 -

~ase# 173915 -
isit* 5/29/2005 -

»request b]ood was subrmtted for a complete bIood count and Chemlcal anaIySIS The chemlstry panel
~'was within normal limits. . . .

Due fo the poor prog'nosu; the owners consented to humane euthanasra

Di’égnoses: right pelvic limb: proxnmal and d‘lstal fibiotarsal fractures
left pelvic limb: midshaft tibiotarsal fracture

Bumblefoot bllaterally
Pressure. sores on both hocks-and on the keel

‘Procedures Emergency v1snt physmal exam, pain management CBC blood chemlstry, euthanasia

Medications: In hospital, ketofen 1 5 mg/kg for pain

: Prognosis: grave for ambulation

Thank you for oaﬁng.eo mucn for Damon. We regret we could not do more for him. -

Thénk.you for bringing Damon io the College of Veteﬁnary Me‘d[oine for treatment. We hope that you -

have been satisfied with the service, treatment, and blflling' procedure. .
matters, please feel free fo contact ys. I ) .

A

Susan Béartleft

If you wish to discuss these

Clinician

A Chief of Service
Elgcfronic approval on 10/1/2005 o R :

Owner/Agent "

. 'Sbtatemer.xt of Discharge - - .
Owner/Agent Copy.. .-

10/1/05 11:26 AM
“o . Page2of2:



: ) o L CORNELL UNIVERSITY HOSPITAL FOR AN]IVIALS
VA e . (607) 253-3060- _
STATEMENT OF DISCHARGE

Discharge Date: 9/30/2005 -
" Eatry Date: 9/3072005

. Owner: Beeby,Meghan G
Address: 344 Halseyville Rd
- Ithaca, NY 14850
Phone(s): (607) 387-3079

Case #:-173915- - Spéecies: Avian
Patient: bamon :

Breed: . Other Duck

Color: White

DO8: Sex:  Unknown (607) 227-3669
~ Referring Vet: ’ Referring Vet Phone: . .
Reason for Visit Fax:

- Admission Date: 9/29/2005
. Clinician: Perchick, Jonathan; Barilett, Susan
" Chief of Service: Abou-Madi, Noha ’
Student: Lupo, Deborah ’
. Service: -Emergency SAC

Problems: Unable to ambulate, chrcmc ralinion fracture of pelvic limbs bllaterally, bumble foot
- bilaterally on 4th digits, pressure sores on hocks and keel, pale. mucous membrznes

© Visit Summary *
"~ Damon was presented 9/29/2005 in the evening to Comell emergency Damon was found by

' > . Mrs. Beeby on her porch when she arrived home from work. He was breathing heavily, panting, had
* diarrhea and could not walk She tried to.offer water but he was not interested and then was brought

_directly to Comell.

- . On physical exam Damon was bnght alert and responsive. His welght was 3. Skg, pulse 216
.> - bpm, pale mucous membranes and respiratory rate was 24 bpm. He was moderately conditioned with
- a fair amount of flesh surrounding his keel. He has pressure sores on both hocks and his keel. The

hock joints were firm and enlarged and fixed in a bent position ankylosed). There were bilateral

.- tibiotarsal fractures that had healed in an abnommal position. On the right pelvic limb there were -

" proximal and distal tibiotarsal fractures and on the left limb there was a midshaft tibiotarsal fracture.
There was hyperplasia-and black pigmentation of the tissue on the plantar(bottom) surface of both feet
(Bumble Foot) associated with the 4th digit and metatarsal pad.

. * Damon remained s the hospital overnight. Pain medication was admln:stered 1ntramusculady S

" (torbugesic 1mg/kg): Fresh water and'feed was offered. Damon began to diink immediately.

© .7+ 9/30/2005: Damon was bright, alert and responsive. No additional findings on.physical exam -

from yesterday were noted. 1.5mg/kg of Ketoprofen was administered intramuscularly. - :

S 10/1/2005: Damon was bright, alert and respomsive. - No additional findings on physical exam

from the previous day were noted. Heart rate was 272 bpm, his mucous membranes were palé, and
- “the respiratory rate was 24 bpm. Damon had very green feces foday which was very fouI smelling.
- 1.5mg/kg Ketoprofen was administered intramuscularly. Damon can not walk and is very stressed
-. when handled even a small amount. As Damon's quality of life is very poor humane euthanasia was

" . suggested to the owner as an option. Since Damon can not walk he will continue to have pressure and .

rub sores on his hocks and keel. These wounds are very susceptlble to mfectlon As per the owners -

Ve

- Susan Bartlett '

" Clinician " _Chief of Service
Electronic approval on 10/1/2005 R .

Owner/Agent

ase#t 173915 Statement of Discharge . - 10/H05 11:26 AM
.Owner/Agent Copy . - - Pagelof2

a 181t 9/29/2005
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. . ExhibitC

References cited in Dr. Schmidt’s affidavit:

Gabarrou, J.F., M.R. Salichoh, G. Guy, and J.C. Blﬁm. Hybrid ducks overfed with
boiled corn develop an acute hepatic steatosis with ‘decreased choline and |
polyunsaturated fatty acid level in ph'ospholipids. Reprod. Nutr. Dev. 36:473-484. 1996.

Gazdziuoski, P., E.J. Squlres and R.J. Julian: Hepatlc llpldOSlS in turkeys. Avian Dis.
38:379-384. 1994.

- Hermier, D. Lipoprotein metabolism and- fattemng in poultry J. Nutr. 127(5):805- 808
- 1997.

Molée, W., M. Bouilliér—Oudot, Al Auver'g_ne, and R. Babile. Changes. in lipid R
composition of hepatocyte plasma membrane induced by overfeeding in duck. Comp.
Biochem. Physiol., B 141: 437-444. 2005.

Rupley, A., ed., -Manual of Avian Practice. WB Saunders Co., Philadelphia. 1997

Saif, Y.M., ed.,_ Diseases of Poultry, 11® ed., Iowa State Press. 2003.



There is usUally hyperlipidemia and the normal

- mechanisms for clearing fat from the hepatocytes are
overwhelmed which can lead to the histologic and

gross appearance of the llvers examlned

Although_hepatocytes with excessive lipid~are‘still
viable, they are not normal and represent a
pathologic condition that may lead to impaired
cellular functions which in turn can lead to clinical
illness. Primary metabolic disease associated with
diminution of hepatic function is possible, and fat
‘infiltration in to the skeletal muscle in one
indicaton of possible systemic derangement in lipid
metabolism. Secondary diseases, including infections
are also possible in a debilitated animal -and could

'1nfect any organ or organ system.

The gross. and hlStOloglC flndlngs in these livers.
were similar to- the primary hepatic findings in the
reports identified as. NY2003 and NY2005 reports.

ARObert E Schmldt DVM PhD DACVP
Zoo/Exotlc Pathology Service



Mr Carter Dillard
HSUS

Species: Avian-Ducks
History: Ducks force-fed to produce foie gras.

Samples: Three samples examined, two from Hudson
Valley Foie Gras and one from Prairie Harvest.

Hudson ValleyQ Submitted was a whole unfixed duck
liver and a piece of skeletal muscle. Grossly the
liver was’enlarged and pale yellow-tan [Figure 1].
Scattered small red foci were noted. Histologically
there was diffuse swelllng ‘and vacuolation of :
hepatocytes [Figure 2]. In the skeletal muscle there
was mild separation of myofibers and -
.1nflltratlon/prollferatlon of adlpocytes [Flgure 3].

Prairie Harvest. Submitted was a whole-frdzen duck
liver. It was grossly enlarged and pale tan-cream.

[Figure 4] Histologically. freeze artifact was present
and hepatocytes were swollen and vacuolated [Figure
5]. Sections stained by the oil-red-0. [ORO] method
were diffusely positive for fat [Figure 6].

- Comments: Both livers were obviously enlarged, pale
and friable which are typical characteristics of
excessive fat. The histologic appearance of both
livers was also typical of excessive fat and -‘this was
positively seen with the ORO stained sections. The
amount of fat noted in these livers was definitely

abnormal.

.There are a variety dftmechanisms that allow _
accumulation of excessive. fat in hepatocytes. One of
these is excessive fat and calories in the diet.
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- Academic Press, New York 1988

Scnmrdt R.E. Psrttacme'brrds as reservoirs of serious.disease. In: Zoo and W|Id Animal
Medicine, 3rd Edition, M.E. Fowler, (Ed.), Saunders Ph|lade|ph|a PA 1992 '

- ASchmldt R.E. Pathologrc aspects of disorders of the skin and feathers. Chapt. 26A in:
'Diseases of Cage and Aviary Birds. 3rd Edition. Rosskopf & Woerpel (Eds.). Williams &

Wilkins, Philadelphia, 1996

‘Schmidt, R.E. Pathology of caged birds: Major diseases encountered in pet avian
practice. Chapt. 66 in: Diseases ofCage and Aviary Birds. 3rd Edition. Rosskopf &

" Woerpel, (Eds.). Williams & Wilkins, Philadelphia, 1996.

" Schrmdt RE & Hubbard, GB. Tumors of the endocrine glands. In: Pathology of Tumors

in Laboratory Animals. Vol. 3. Tumors of the Hamster. V. Turusov& U. Mohr, (Eds)

IARC Scien"Pubs. No. 126. Lyon, 307-320, 1996

Schmidt, R.E. Neoplastic dlseases Chapt. 34 in: Avian Medicine and Surgery Altman

et. al, (Eds.), W.B. Saunders Philadelphia, 1997

Schmldt R.E. Immune System. Chapt. 37 in: Avian Med|0|ne and Surgery. Ed Altman .

et. al., (Eds) WBSaunders Phrladelphra 1997

-Schmldt, R. E Contnbu’_ung_-author, Self—Assessment color revieW- of avian medicine.
Eds. Altman, RB.andForbes,NA: lowa state univ press, 1998

Schmidt, R. E. Necropsy Chapt. 25 in: Manual ofAV|an Medrcrne Eds: Olsen GH and

" Oroz, SE. Mosby, 2000

BOOKS.

Schmidt, R E.,'R. L. Eason, G. B. Hubbard, J. T. Young-, and D. L. Eisenbrandt. ~
Pathology of Aging Syrian Hamsters, CRC Press, Boca Raton, Florida, 1983, 242 pp. .

Schmidt, R. E. and G. B. Hubbard. “Atlas of Zoo Animal Pathology: Vol. . Mammals.
CRC Press, Boca Raton, Florida, 1987 , : ;

Schmidt, R E. and G. B. Hubbard. Atlas of Zoo Animal Pathology: Vol. Il. Birds,
Reptiles and Miscellaneous Species. CRC'Press Boca Raton, Florida, 1987 . .

: Schmldt R E., Reavill, D. R. and Phalen D. L Pathology of Pet and Avrary Birds. lowa
. State Press, Ames, lowa, 2003 ) .

Schmdit, R.E. and Reavill, D.-R. A Practioner's Guide to Avian Necropsy CD format.

- Zoological Education Network, Lake Worth FL. 2003



Selectrve Photoreceptor Damaged Induced by UItravrolet Radratlon J. A Zuclich & R E
Schmidt. Ninth International Congress on Photobiology, Phrladelphra 1984 '

. Pathology of Avian Viral Diseases “California Vetermary Assocratron Annual Meeting,
Santa Clara, CA 1989

Current Ostrich Disease Update American Ostrich Association Annual Meeting, Las
Vegas, NV. February, 1993

Differential Diagnosis of Avian Skrn Drsease AAV Conference Nashvrlle TN,
September 1993

Avian Infectious Diseases/Avian Non-Infectious Disease’s. Mid-Atlantic Coast Veterinary
- Assoc. Meeting, Atlantic City, NJ. October, 1993

-Avian Infectious Diseases/Avian Non- lnfectlous Diseases, AVMA Conference, San
Francisco, CA July, 1994

Infectious Diseases of Pet Birds™C.L. Davis Symposium, Purdue University, July, 1995.

Pathology of the Avran Urlnary System and Special Senses. Amerlcan Board -
-ofVeterinary Practicioners Symposium.” Chicago, lll. June 1996 o

Necropsy Wet Lab and Semmar for Practitioners And Aviculturists.” Salt Lake City, UT.,
November, 1996 S

The Avian Musculoskeletal System; Australian Association of Avian Veterinarians
AnnuaI,Meeti,ng. Noosa, Queensland, 1999

* The Avian Liver in Health and Disease. Assoc. A\rian Veterinarians Annual Meeting.
" New Orleans La. 1999

: Anatomy, Histology and Drseases of the Avian Reproductrve System: ABVP Symposium
" Dallas Tx. 2000 ‘

 Emerging Diseases of Birds. International Conference on Exotics, West Palm Beach FL.
2003 : ‘

~ Diseases of Amprblans Annual meeting of the Assomatron of Reptile and Amphlblan
Veterlnarrans Naples Fl. 2004.

BOOK CHAPTERS:

Schmidt, R. E. Chromomycosis. In: Diseases of Reptiles and Amphibians, G. L. Hoff,
- F.-Frye, and E. Jacobson Eds. Plenum Press, N.Y. 169-181,1984 o

Hubbard, G. B., and R. E. Schmidt;} Noninfectious Diseases of Hamsters. Chapter in
American College of Laboratory Animal Medicine (ACLAM) publication on the hamster.



\_./"

~

‘ Vernot, E. H., J. D. MacEuen, R. H. Bruner, C. C. Haun, E. R. Kinkead, D. E. Pren.tice,

A. AHaII R. E. Schmidt, R. L. Eason, G. B. Hubbard, and J. T. Young. Long term

“inhalation toxicity of hydrazine. Fund. and Appl. Toxicol. 5: 1050-1064, 1985

Raines, A. M., Kocan A., and Schmldt R E. Experimental inoculation of adenowrus in
ostrich chicks [Struthio camelus] J. Avian Med. Surg. 11: 255-259, 1997

Shara, M., Ohia S.E., Sbhmidt, R. E., Yasmin, T., Zardetto-Smith, A., Kincaid, A.,
- Bagchi, M., Chatterjee, A., Bagchi, D., and Stohs, S. J. Physico-chemical properties of a

novell[-}- hydroxyC|tr|c aC|d extract and its effecton body weight, selected organ weights,
hepatic lipid peroxidation and DNA fragmentation, hematology and clinical chemistry,

- and histopathological changes over a penod of 90days Mol CeIl Brochem 260: 171-

186, 2004

Other.
Schmidt, R. E., and F. M. Gamer. Comparative:OphthaImic Pathology Syllabus and

Study Set. American Registry of Pathology, AFIP, Waskington, DC. 1969

Young, J. T., R. E. Schmidt, and E. A. Sprague. Branches of the aortic arch in the

. cynomolgus monkey (Macaca Fascicularis). Am. J. Vet. Res. 40: 1127-1130, 1979

Butcher, W.I., R. E. Schmidt, F. A. Eltas, and M. J. Hammond. A rapid method for
resectioning a semithin large epoxy section for electron microscopy. Micron 10: 141-

143, 1979
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