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Harvested Fish — Dewatering t able as fish are harvested from an offshore cage in Hawaii. Courtesy of NOAA.
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Something’s fishy about aquaculture.

Seabod has mwn rpidly in popular
ity among consungiin ecent gas
due to its impdant health benigs
However, as @erfishing and esiron-
mental dgradaion have depleted wild
fish sto&s an inceasing mportion of
the seajod consumed in the.®Jis
farm-raised. When eting farm-raised
fish,consumes mg not be ware tha
with every bite thg ae gtting a dose
of antibiotics hormones pesticides
and/or other bemicals Without a
chang in the wy the US
Govemment eguldes aquacultgrthe
side diects assoded with these cen
taminants could gae the ‘ery health
beneits consumer seek tlmugh fsh
consumption.

As one might>gect,three ofthe
most popular seadd items dr
American consuneiae thiee ofthe
top aquaculte impots: shrimp
salmon and tifaa. Together they rep-
resented almost avbillion pounds of
seabod impoted into the L& in 2003.

Salmon prduces rgulaty use
artificial dres to mak the pale rgy
med of fam-raised salmonppear
rich in color lile healtiz wild salmon.
Not only ae the ges themseds
potentialy dangrous with studies link
ing them to Wperctvity in dildren
and etinal dange but they also dis
guise &m-raisedish and deoes con
sumes Lurking bendh the atificial
pink coloring offam-raised salmon is
a hazatous concoction ofpotent
antibiotics andhemicalsBut produc
ers hae found a \ay to hide the condi
tions in vinich the fsh vere raisedcon
ditions th& may male the salmon
unsaé for human consumption.

Fam-raised iEh ae paked into
overcrowded pens thidreed pasites
fungi and psmote the apid spead of
diseaselrhe dose conhement neces
sitdes the heg use of pesticides
antibiotics and othehemicalswhich
produces often dump dactly into the
waer, creding a ste/ of contaminants
Consumes eentualy ingest the

residues ofthese substances in the
mea of fam-raisedigh.

Antibiotics used inigh fatTms can
be dangrous to human healthorf
mary reasonsSeveral antibiotics tha
have been banned in the Unitedté&ita
due to their human health risks/rha
used illgaly in fish fatTms tha export
tons of fish to this couny
Chlomamphenicolpne suls antibioti¢
leads to an ineased risk adeveloping
cancerand in ery lov concengtions
may trigger lastic anemia, disease
that causes bone mew to stop po-
ducing ed and \nite Hood cells and is
often ireverside and @ dal.
Chlomamphenicol has been detected in
imported fsh,and althoughxporting
countries laim to hae banned its use
monitoring of imported seafod by
FDA is lax and nyanot detect sbic
contamingon.

Nitrofurans ma& up another
group of antibiotics tha has been
banned in the United &a due to its
link with canceAs aquaculter facilt
ties &empt to educe theiraliance on
chloramphenicolthey ma be inceas
ing their use ohitrofurans which ae
even moe dificult to detectAs a
result,it is suspected thaitrofurans
are being used in both domestic and
foreign fsh fams

A drug used in Canadiasiffarms
is a sea lice medioa called “Slice
Residues ofthe actre ingedient in
Slice emamectin bepae, hare been
found in Canadiaraimed salmon—-95
percent of which is eported to the
United Stees—and is lidd to beha
ioral and gowth efectsand dnomal
brain hangs

In adldition to the health hazis
assoctad with some antibiotics them
seles heay antibiotic use inish
farms mag also contrilte to the @&
aion of antibiotic-esistant bacteria.
The Fod and Dug Administetion
(FDA) has stad tha mary illnesses
sut as tubaulosisgonorheamalar
ia, and dildhood ear imdctions have



become ma dificult to ted due to
growing antibioticesistance

Another dangrous ©iemicaldund
in fame-raised ish is maldste geen,
which is often used as aofic de ut
is also usedxtensvely in aquaculter
to prevent fun@l gowth on ish @gs
and to ted pamsitic ineéctions in adult
fish. Malatite geen is tgic and car
cinogenic to humans and ieases the
risk of genetic mteion. Although it is
banned in the United &g Europe
and may eporting countrigsmala
chite geen vas detected irsh impot-
ed into Euope aseceny as lastear

Environmental contaminantsear
also éund in higher concestions in
fam-raised ish than among wildish.
Some ofthese pollutants ilucde PCBs
(polychloringed biphegls once used
as lubricants and coolantg banned
in the 1970s due to thextreme taic
ity), Dioxin (found in the notorious
debliant Agent Omlng), toxgphene
and dieldrin (tav banned pesticides),
and PBDEs (pgbrominded diphewl
ethera flame etadant).

Canivorous Bm-raised igh lile
salmon contain highewvéts of these
contaminants becauseythee fed a
diet high inigh oils and meal dezd
mainy from small petac ish tha

Among the report's findings:

u Drugs andfeemicals banned in theSlare being
used in bothdreign and domestic aquac@talg,
widespead,llegal use ofungproved antibiotics and
fungicides

u Even thoughish dres mg be hamful to human
healththey ae commonyt used in both domestic and
foreign aquaculter

u Dangerous ermironmental contaminants tha
accumlae in the boy ae found in fimed fsh

around the world.

Potentialy hamful geneticall engineed fsh and
fish injected with harones a being deeloped as
food pioducts
u FDA is neitheregulding nor enbrcing its cur
rent ieguldions adequaly enough to mtect con
sumes from unsaé seajod.

u FDA does not prpety inspect domestic aquacul
ture facilities or sfitienty test seabd impoted
from foreign poduces

Among the report's recommendations:

u To protect consumerfrom unsaé diugs and
chemicals used in aquac@tBDA must impove
testing ofseabod pooductsimplement ne reguldo-
ry programstighten its standag provide incenties
for produces to educe dig and keemical useand
give consumearenough imrmation to malk
informed decisions

u To protect themsebs consumes should lookdr
labels and ask questipdemand thagrocel stoes
compy with ldeling equiements and oar seadod
free ofantibioticsand uge FDA to propety enbrce
its reguldions

As consumption offam-raised

accurnlae these contaminants in theifish gows consumes need to kne

fa. Futhemore famed salmon aceu

the risks imolved with eting it and

mulde moe contaminants becausefeeding it to theirhildren,who ae a

they ae lept in cowded, confined
pens which restrict their xercise and
cause them to delop moe of the &
in which the contaminantseastoed.

Despite the seriousness tife
human health tedas from these and
other soures enforcement ofregula
tions in domestic andreign aquacul
ture remains laxThe FDA, which is
responsike for ensuring the s&f of
the US seabod supp, fails to diec
tively enbrce its avn standats with
foreign poduces For example the
ageny inspects owla tiry fraction of
the seafod impoted into the L& and
does not test all for mary of the ille
gal diugs and leemicals thamay be
used indreign fsh faims

highest risk &m the dugs chemicals
and contaminantsdnd in aquaculter
products Consumes wanting to eoid

farm-raised seabd ae encolaged to

ask seabd selles if their pooducts a

wild or fame-raised.

In April 2005 consumes receved
some md-needed help in detein-
ing the origins oseabod when the
U.S Depatment of Agricultures
Country of Origin Ldeling (COOL)
rules became fettve COOL desig
naes the counyr of origin and the
method of production (&med or
wild) of fish and sheith, alloving
consumes to bgin making irdrmed
choices bout the seabd poducts
they purchasey,
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U.S. demand for
seafood has risen by
about 25 percent over

the past 20 years — much
of the fish harvested to
meet that demand is
farm raised.

Fish in Cage — Moi, Pacific threadfin, circling in a feeding p attern inside an offshore cage. Courtesy of NOAA.



Farming Fisl:
Whats in it for you?

nscientious consunsenceasinty ae ¢oosing to d€a
seabod for its rutritional benefs, which indude hear
healtly oils high potein,low saurated ft, and vitamin
nd mineal contentNutritionists and healtixpets ae
pushing seabd sub as salmon as healthful alitBves
to red meg driving demandoir seabod in the s up by éout 25
percent wer the past 20eps to aver 16 pounds per mmn per
year Yet most consumgmho easeabod for its health benie$ ae
unaware tha mud of the seajod sold in this countris mised in
aquacultue facilities andas a esult,is likely to contain drgs and
chemicals thtanay actuajl be hamful to them.

Aquacultue is the poduction of fish under contiled conditionsThe
United Naions Food andAgriculture Oganizéion (FAO) defnes aquaculter
as the “amming of aquaic organismsinduding fsh,molluskscrustaceansnd
aqudic plants Faming implies someofm of intervention in the earing
process to enhanceopluction,sud as egular stoking feeding protection
from preddors, etc Faming also implies inddual or cgporate ovneship of
the sto& being cultiated’? The facilities used toaise &mmed fsh indude
ponds net pengracevays and enlosed tanksThese systems usedin bradk-
ish,or salt veter, depending on the species beiaiged.

Aquacultue has tadn placedr centuries in subsistence cekuut recent
ly has become adarand apidly growing industy. In recent gas global aqua
cultue has gown moe quikly than all otherobd-gowing secta Mud has
been writtenlzout the aderse emironmental impacts aiquacultug sut as
the pollution offresh and coastakiers and the elimitian of fish haita.?
Often overlooked,however, are the types and amountsdsfigs andleemicals
both gproved and un@proved,used l the aquacultarindusty. The use of
these substancesses seriousdd sagéty and human health contser

Given the damadic rise in the mduction and consumption ém-raised
fish, the Centerdr Food Sadty undeiook this stug to assess the human
health impacts afrug and kemical use in aquacutwpesions

This eport first anatzes the wideang of antibioticsfungicidesdyes and
hormones cuently being used in pducing &m-raised ish. The ieport then

[ ]
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assesses the pmrhance ofFDA in identifying andegulding the theds
posed to consumely the onging use ofdrugs andfemicals in aquacukur
Finall, the eport provides ecommend#ns to both poligmalers and con
sumes on actions tlyecan ta& to adress andvaid the human health risks

posed k fish-laming pactices



@
Global Aquaculture:

Outgrowing its controls?

/i

quacultue has xperienced gpid worldwide gowth

since the 1970wvith geder inceases in pduction

than all other animaddd pooducing sectarAccording

to the FAO, aquacultes contrilution to dobal fsh

production inceased tm 3.9 perent of total weight
in 1970 to 27.3 peznt in 2000Globall, the aquaculterindusty
has inceasedtaan aerage rae of 9.2 pecent per gar since 1970,
in contiast with 1.4 peent br commecial isheries and 2.8 pent
for fatTmmed megproductiore As a esultone in bur finfish and one
in three shrimp pwhased ¥ consumey is &Mmed mised.And by
2007 ,aquaculte is pedicted to prduce ger 50 perent of food
fish7In the US, the \alue ofthe domestic agquacukumdusty
grew by 400 pearent betwen 1980 and 199&imilar gowth is
expected to contire in comingeas

Po0JeaS YlM yoied ayl ‘

CONSUMPTION OF AQUACULTURE PRODUCTS IN THE U.S.

Accoding to the GeemmentAccountaility Office (GAD), consumption of
seabod in the U5, paticulaty fam-raised seabd, rose ly éout 25 perent
between 1980 and 2002nd the N#aonal Oceanic andtmospheric
Administetion (NOAA) recenty found th&a Americans consumed ecod

16.3 pounds ofish and shelBh per peson in 2003 Neaty one thid of the

seabod consumed in the &Jis pioduced B the aquacultarindusty,'®and 75
percent oftha is impoted!! Aquacultue pioducts a impoted from d least
62 countrigsnduding mag developing countried The top aquacultempiod-

ucts impoted into the LS indude tilpia,salmonand shrimpQee dide 3.3

Table 1. Top Imported Aquaculture Product s in 2003

Farmed Fish Volume Value Primary Exporting Country

Shrimp 1.1 billion Ibs. US $3.8 billion  Ecuador, Brazil, Vietham, China
Salmon 414 million Ibs. US $916 million Canada and Chile

Tilapia 199 million Ibs. US $241 million China, Ecuador, Costa Rica, Honduras

Source: David J. Harvey, Domestic Aquaculture Production Higher and Imports Up, Aquaculture Outlook (U.S. Dep't of Agric., D.C.),
Mar. 12, 2004, at LDP-AQS-19, available at http://usda.mannlib.cornell.edu/reports/erssor/livestock/ldp-aqs/2004/agqs19.pdf.



Among the seabd tha is fatmed domesticg]lthe céfish industy is the
largest aquacultar sectarMost c#fish ae gown in MississippiAlabama,
Arkansasand Louisian&.The other major seadd speciesrgwn in the US
indude tout, salmon,tilapia, hybrid striped bassturgeon, walleye, yellow
peich, crawfish,shrimp aaloneoystes, clams and nussels (See dbe?2).

Table 2. Examples of S pecies Raised in U.S Aquaculture

Catfish Crawfish Walleye

Salmon Shrimp Mussels

Tilapia Abalone Trout

Yellow Perch Oysters Hybrid S triped Bass
Sturgeon Clams

aininoenby jeqojo | @ J191deyd g



Drugs & Chemicals:

Potential éécts on human health

he aquaculter industy’s use ofdrugs and leemicals
sudt as antibiotig$ungicidesdyes and homonesin its
production of fam-raised ih, raises serious human
health and dod saéty concers tha remain lagely
unadiressed3ee dibe3). Aquacultue pioduction meth

ods irvolving the use ofirugs and leemicals mnst be inestigied,
monitored,and eformed vhere necessar

Table 3. Potential Health Effect s from Drugs & Chemicals Used in
Some Species Affected

Drug or Chemical

Examples

Aquaculture
Potential Risks

Oxytetracycline,
Chloramphenicol,
Sulfadimethoxine-

Catfish, Salmon,

Development of resistant

Antibiotic ormethoprim, ; ) . .
Aadallic Shrimp bacteria, residues in food
trinydrate,

Nitrofurans
Dye Astaxanthin., Salmon Hyperactivity in young
Canthaxanthin children, eye problems
Environment al PCBs, PBDEs, .
o Dioxins Salmon Suspected carcinogens

Fungicide Malachite green Salmon, Catfish Suspected carcinogen |
Genetically Growth hormones, Salmon, Tilapia, Allergenicity, toxicity,
Modified Fish antifreeze protein Oysters unintended effects
Bovine growth A .
Hormone hormone (rBGH) Tilapia Links to cancer

p00Jeas YlIM yoleDd ayl e



ANTIBIOTICS
Why Antibiotics Are Used

Antibiotics hge been widglused in aquaculeuto tea infections caused/b
bacterial phogens sutc asAeromonas ¥drophila,Aeromonas salmonicida,
Edwardsiella tata,Pasteuella piscicidd/ibrio anguillarm,andYersinia udk-
eri’®* The pevalence othese diseases amh-raised ish inceases as gauc
ers cowd lager rumbes of fish into smaller pduction &cilities” Although
specifcally pohibited ly FDA, mary aquaculter facilitiesespeciajl shrimp
fams around the wrld use antibioticof prophylactic pyposes to mvent
disease anaif gowth promotion?® In fact,FDA aknowledgs this potential
hazad in its guidelinesydisting thedllowing easons aquacukupoduces
might administer dgs:“1) tred and pevent disease) contol paasites3)
affect eproduction and pwth; and 4) tanquilizéon (eg during tansit).*°

Despite gowing concer over the sadty of using antibiotics in aquacugur
it is extremey difficult to detemine the full etent of their usé® In the US,
for example “with one eception, there ae no pulic souces ofaquaculte
drug use da (citéion omitted), only estimtes? One eport estimées thaas
much as 204,000 to 433,000 poundsmtibiotics a& used anrally by the
domestic aquaculaiindusty?? Despite the ®ume ofdrugs administed to
diseasedgh,a US Depatment of Agriculture (USDA) suwvey of the céfish
industy revealed thidess than 60 peent ofaquacultue facilities kg recods
on sub treaments?

In other pats of the world, there is amplevédence ohigh and/or inceas
ing antibiotic uge. For instancein 2001,the Chilean aquacukumdusty
administezd 40,000 kigvams of antibiotics on salmorarims as compad
with a modest 645 kgams administed in Norvay.* Alsg in 2003 salmon
fams in Canada’British Columbia used meothan 25,000 kidoams of
antibioticstwice the amount the quince used in 1995Another lage
shae of the world’s aquacultertales place in countrieige both lgal
and illgal diug use maescpe ary document#on & all?® This overall

s|eslwayd ® sbniqg | @ J1a1deyo G

One report gap in recod-kegping pesents a sing indiction of the extent to
estimates that as which potential human health impactseetessie antibiotic use in
much as 433,000 aquacultle mg be occuing

nds of antibioti ibioti
pounds of antibiotics Dangers of Overuse of Antibiotics

are used annually by The human ingstion ofantibiotics used todd farm-raisedish can
the U.S. aquaculture / occur vihen people consumeudr esidues in thesh themsebs
industry. One Canadian stydfor example shoved tha between 1990 and
199429 to 50 perent ofthe faitmed salmon tested stexd dug esidue
levels dove the Maximm Recommended Wel esthlished ly the
Canadian ¢od InspectiomAgeng/?” By eding fish tha have been &aed
with antibioticsconsumes mg be ing@sting hanful levels of unsaé antibi
otics Although thee is a disconaang lak of daa on antibiotic uga and
residue hels in US aquacultg?®the evidence sugests thmary farmed fsh
contain high leels ofantibiotic esidues
Consumes my also ingst antibiotics aen the antibiotics used in aguacul

ture facilities contamitewild seafod. The most common method dfstrib>
uting antibiotics toatmed fsh is though fsh feed.Diseasedish hae a
reduced ppetite and as aesult,a lage potion of the antibiotics enterthe
ervironment ly waey of uneaen ish eed?® In adlition, a lage potion of the



antibiotics consumedy bamm-raised iEh ae ecreted and enter the \@éron-
ment though their éces

Some pedictions sugest th& 80 pecent of most antibiotics arreleased
into the emironment® The umsed antibiotics accufae in wild fsh and
shellfsh tha feed on thedod and éces offarmed fsh3! By eéing wild fsh
exposed to the antibiotidsumans ingst esidues ofantibiotics thamay be
hamful 32 For examplein one stug drug esidues in wildsh were found to
exceed FA sakty leels The eseahers plained thia

... drug residues olip to & least 3.8 ppmem found in edile ceb

med. In comparisonthe US Food and Dug Administetion prohibits
maiketing offish containing concestions of oxytetag/cline exceeding
0.1 ppmThe health risks assaethwith ingsting éod containing anti
bacterial esidues ar unéear and highl contoversial, but exceeding
maxinum accpteble tissue asidue Mels as defed ly pubic health
authorities sugsts the issue meritsthar datention (cition omitted}?

Despite the serious digbhealth psblems thacan be caused kthe use and
misuse ofantibiotic dugs in ish ed,the aquaculterindusty is undeteed.
First, there mg be illgal use oflegal antibioticsdr pumposes not spehly
goproved ly FDA and delingad on the leel,called “a&traldel” use When FDA
goproves a n& animal dug the gproval conditions arlisted on the el and
indude:“the speciesof which the dug is paproved;the gproved dosge;the
goproved oute of administation; the gproved frequeng of use;and the
agoproved indicdons Pbr use'3*Once a dug is pproved,FDA allovs a eterinar
ian to pescribe the dg eitherdr intended use ooff extraldel usea pupose
tha is not speaiéd on the lael* Although FDA requies eterinay gproval for
extraldel use ofantibioticsthere is little erdrcement thiawould pevent the
illegal extraldbel use thas beliged to occur in some aquacdtécilities

Some poduces in the aquacultiindusty use hanful and illgal
antibioticssud as bloramphenicol and ndfurans in their seafod /
production,some ofwhich hae been linkd to cancer and oth¢ N the aquaculture
adverse health &cts During the pastife yeas the United Stas/ industry use harmful
and the Euwpean Union he rejected impaed aquaculterpiod- [ and illegal antibiotics,
ucts fom \arious countries due to their contammmawith tWo |  some of which have
banned grl]nlgs36 Onhe o_f thle_sg dugs is kloramphenicolAccoding been linked to
to FDA, chloramphenicol is: cancer and other

adverse health
effects.

PO0JBaS YlM yored aylL @

Some producers

...a potentproad spectrm antibiotic dug used oglfor treament
of serious irdctions in human3he dug has knen side dects
induding an in@ased risk ofettain cancerand other diseasssh
as leucopenianemia andpéastic anemidue to the unpedictdle
effects ofdose on dferent paéient populéions it has not been poskb
to identify a safleel of human gposue to tiloramphenicol’

Aplastic anemiane ofthe diseases causgdiioramphenicolcauses the
bone mamw to stop poducing ed and \ite Hood cells and is ofterrer
verside and &al. The FAO has stied tha the disease mde trigiered ty a
very lov concenttion of the dug®®

Because ofoncens dout the long ten health risks athe antibioticthe
U.Sin 2001 joined the Eopean Union (EU) in banningleramphenicol use
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in aquacultw following the EWS rejection ofChinese shrimp imptsrdue to
chloramphenicol contamitian® In 2003,FDA lowered its detectionvel to
0.3 ppbthus conbrming to allavable levels estalished in Canada and the
EU.A° While seeral of the world's seajod eporting countries n@ daim to
have eliminted dloramphenicol fsrm their fsh faming industriesproper
testing and enfcement emain nedy impossite due to the massi anmal
influx of aquaculte products fom tens-of-thousands @outheasAsian
supplies*

The other antibiotic being daly used in aquaculeuis thedmily of drugs
known as nitofurans® Nitrofurans a@ a bog of veterinay dmuugs thahave
been used todd infections in animat$FDA banned nitfuran use in agua
cultue in 20@** after haing detemined thathe use otthese dngs in dod
animalsesults in cainagenic esidue® As the aquaculterindusty d@tempts
to reduce or elimit@ its eliance ontdoramphenicolif may inceasinty tum
to nitrofurans as a substitute due to th&adilty in detecting the gsence of
nitrofurans*® While US industy, represented Y the Naional Fisheries
Institute has called upon FDto better enserthd the US Hazad Analysis
and Critical Contd Points (HACCP) standds ae enbrced @ainst
importers*’ the illegal use ofnitrofurans is suspected to be aljgm both
domesticajf® and in impoted aquaculter

Furthemore, new evidence hascenyy emeged egarding the use oh sea
lice medid#on called Slice in Canadian aquaeuilice is administst in Bed
and,therefore, is not considexd a pesticide While Slice as @proved as an
emegeny drug by the Canadianobd InspectiorAgeny (CFIA),more than
170 million ofCanada’faimed salmon &re treded with Slice beten 1999
and 20037 and esidues oemamectin bepze, the actre ingedient in Slice
hase been diseered in Canadiaraimed salmonybthe CFIA! The use of
Slice in Canadiaanmed salmon pisents causerfconcen as emamectin is
known to “blodk a major inhibitor neual tansmitter in the lm; and
has been sk to cause bewaral and gowth dhangs as ell as
pahological bain dianges in animal studiganadaxports the ast
majority ofits fatmed salmorf5 pecent ofwhich ae consumedyb
the US> and wild scallop beds in Maine@ehalso beerotind to
contain the drg in leels signi€anty higher than those peitted ty
the United Stas® While Canads’curent toleance leel of 50
patts per billion &r emamectinasty exceeds the twpats per bH
lion allavable under L& EPA guidelinesdr med, FDA does not cur
renty monitor Canadiamimed salmonadfr this dug®®

Ther ae serious conaes tha the use ofantibiotics indod ani
mals myg lead to antibioticesistance in bacteriattitause human-ill
nessesAntibiotic resistance is “a tugal phenomenon geloped g bae
teria as a means to gexéhe antibiotic gfct and to swive its contact... .
[T]he use ofantibiotics select®if resistant bacterialloving antibacterial
resistant bacteria to sive and rltiply”*® The FAO, the World Health
Organizaion (WHO),and theWorld Organizaéion for Animal Health (OIE)
reported tha “Antimicrobial esistance is a consequenanimicobial usés’
The panding use dantibiotics in allgaiculture, induding aquacultgris con
tributing to the in@asing esistance ofome bacteria to spécifintibiotics
This gowing esistance is unaeining the dectveness ofintibiotics used to
tred human illnessFDA staed tha “disease-causing ndbes tha have
become esistant to drg thegpy ae an inaeasing puir health poblem.

Proper testing
and enforcement
remain nearly

impossible due to
the massive annual
influx of aquaculture
products from tens-
of-thousands of
Southeast Asian
suppliers.



Tuberulosisgonorheamalariaand dildhood ear irdctions a just adw of
the diseases thiaare become hdrto tred with antibiotic dugs’s®

In reviewing the studies onuly resistance insh pahogenic bacteriaver
the past 30eag one eseather ieported tha thee gppeas to be “a lkear
impact betwen use ofntibacterial digs in aquaculteirand deelopment of
antibiotic esistance irish pahogenic bacterig® The leseaher went on to
explain thathere also ppeas to be “an impact on thev@ronmental bacteri
al flora surounding ish fatTms where antibacterial dgs ae being used?

The American Society dflicrobiolagy (ASM) Antibiotic Resistanc@ask
Force is concemned &out the use o&ntibiotics in aquaculauand its contri
bution to the poblem of antibiotic esistanc® The ASM &plains tha

1. Although aquacultarpioduction is gowing iepidly, disease prven
tion and teament pactices & far from standatized or egulaed®?
2.When antibiotics arused in aquaculthe diugs typicajl remain in
the open evironment and maflow out of production &cilities into
open veterways or seiage systemsvher thgs mg also inteact with
other enironmental contaminants
3. The antibiotics typicglused a also impdant in teding human dis
ease and iattions
4. Impacts ofall thesedctos on the emegence ofantibiotic esistance
are unkneovn. However, we do knav the bllowing:
a. Studies demonste an incease inasistant bacteria in the intes
tines offish receving antibiotic drgs (citaon omitted).
b. Recent studies indieathe lgel of resistant bacteria in the gut of
wild fish is dfected during antibioticeiment of farmed fsh (cita
tion omitted).
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d. Prior to medid#on 0.6 to 1 peent ofthe fecal bacteria in wil
fish were resistant to taacillin and xytetagycling respectiely
(citagion omitted). The expanding
use of antibiotics in

all agriculture,
including aquaculture,

is contributing to
increasing resistance
of some bacteria to

specific antibiotics.

The risk ofhumans con#cting antibioticesistant bacteria i
serious concerThe Centes for Disease Cordl (CDC) bund tha
bacteria fsm aquaculter ecosystems can banséred diecty to
humans § the handling ofish® CDC a&nowledges thg “Bacterial
on fish mg also be &amsmitted to humanshen the aquaculifish
are egen,or when other dods which hare been @ss-contamiriad
by bacteria &m fish,are e&en’® Thus curent science has st
tha the areruse ofantibioticsinduding those used in aquac@taan
contrikute to the emeence ofantibiotic-esistant bacteria theause HI
ness in humans

MALACHITE GREEN

Maladite geen,often used as adric dye, is used @ensvely in aquaculter
around the wrld®¢to prevent fungl gowth on ish ggs and as a topicadr
ment br paasitic inéctions in aduligh though diect input into the aer®’
Fish epidly ébsorb maldute geen fom treded water and educe it to leueo
malabite geen®® The tiemical then accunates in the tissues angge of
contaminged ish® Humans & &posed to thehemical though consumyp
tion of these tedaed ish’®
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Maladite geen is banneaif use onigh in seeral countrieanduding the
U.S, but eforts to eadicée its use ha pioven unsuccessful as it is glitine
ly used tloughout the wrld.”t Maladite geen has been wigelsed ¥ the US
aquacultw industy since the 1930s and isMilstill being used in som&ldqua
cultue facilities todadue to its v costread availdility, and high dicag.’

Two yeas after the United Kingdom banned the usmaifibite geen in
aquacultue the govemment disceered illgal leels ofthe ciemical in salmon
sold ly a major supsraket”® In Sgptember 2004a shipment ofChilean
famed salmon as ejected v Holland after theigh were found to contain
illegal levels of malabite geen esidué* Chile also outleed maldtite geen
in 1995phut enbrcement is laxand ermironmentalists gue thasalmon &m-
ers use thelemical etensvely.”

Risks with Using Malachite Green

Ther ae mary possike human health consequencegahg fish contami
naed with malddte geen.First,both dinical and xperimental studies siho
tha malabite geen is a tan. It “decreasesdod intale, growth and értility
rates;causes darga to Iver, spleenkidney and hedyinflicts lesions on skin,
eyes lungs and boneand poduces tetogenic efects in &s and micg’®

Secondmalabite geen has beendnd to be mtagenic;tha is it increas
es g@netic mtaion by causinglanges in DNA. Animal studies skhothd it is
mutagenic in ats and mice and causegese deelopmental lznomalities in
pregnant N&v Zealand Wite @bbits”

Third, malabite geen is cainagenic to the Vier, thyroid, and other agans
of experimental animdfsStudies also sivaan inceased incidence tfmors in
the lungsbreastsand waries ofras exposed to malaide geen?®

DYING FISH

Despite theapidly gowing consumption o$almon in the |$, most
consumes ae likely unavare of the pesence otwo atificial des
astaxanthin and canthaxanthnthe majority ofthe salmon tha
they consum& Due to the ldc of availaility of wild-caught
Atlantic salmonijt is estimged tha 95 pecent of all Atlantic
salmon (incding most ChilearGanadianScottish,Norwegian,
IcelandicTasmaniarmand Irish salmon) isim-raisedand vitualt
ly all armed salmon is @ficially coloed with astaxanthin or ean
thaxanthirf! While the fesh ofwild salmon is narally pink due to
their diet ofkrill and otheredlish pey, faimmed salmonlésh is pale
grey in color bedre it is ¢ged® Ironicaly, the salmondming indus
try uses these unnecegsard potentialldangrous des to cede the
illusion ofa moe naural and ppetizing poduct®

Nearly all Atlantic
salmon sold in the
U.S. is farm-raised
and virtually all of that
is artificially colored
with potentially
dangerous

dyes.

Dangers of Dying Fish

Like the use oéntibiotic dugs in aquacult®gy=DA must also prove the use
of color adlitives Although FDA has pproved the use oastaxanthin and
canthaxanthin as colordiiles in salmonafming there ae human health
concens surounding the use ofhese ges tha requie futher stug. For
examplea recent stugl perbrmed & Southampton Uwersity in the UK sug
gests thathere my be a connection beten consumption ddtificial bod
colorings andypeactvity rates in yung @ildrens



Furthemore, in 1995the EU Scienti€ Committee ondod issued agport
finding a link beteen canthaxanthin aretinal damge® In response to these
concens the Eubpean Commission decided to cut the amouthisfadii-
tive pemitted in salmonybdeceasing the maxum pemissitbe leel from 80
mg per kilgram of salmon éed to 25 m¥ The US has meankile maintained
a pemissilte leel of 80 mg per kilgram of feed br both canthaxanthin and
astaxanthify.

In addition to concers dout the diect human health impacts thiese
dyes it also is wrth noting the deqive efects on consumeiof the use of
sud dyes The salmonegming industy’s use ofdyes to maé& fairmed salmon
look identical to wild salmon also eskt dificult or impossile for consumer
to distinguish bewen the tw and to boose the type ofish thg preferss
Consumes my prefer to luy wild salmon instead tdmmed salmon because
of the tensve ewironmental prblems iwolved in aquacultar practices
induding ham caused to wild stke fom the tansmission ofliseases tha
propagate in ish faimsg and pollution ofcoastal aers with nitogenous ish
waste antibioticshormones and pesticicés

Consumes mg also boose wild salmornver fatmed salmon due twie
dence thiafarmed salmon nyaprovide ewer health benig$ and geder risks
from contaminanisAccoding to US nutritionist Andrew Weil and The
American dumal of Clinical Nutrition,“famed salmon la two to three
times éwer omga-35 than their wild countaauts. Meanwhile, the &t content
of famed fsh mngs betwen 11 peent and 20 peent ersus 7 paent br
wild. 0
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CONTAMINANTS: PCBS, PBDES AND DIOXINS
Environmental Contaminants Found in Farmed Fish

Fam-raised salmon has been documentedvi® hach higher concerar
tions of ervironmental contaminants than wild salfh@mong these
ervironmental contaminantseahighy taxic PCBsor polychloringed
bipheryls (once widgl used as lubricants and coolantsbbnned ¥
Congess in the 1970s due to theyriad human healthfe€ts) an
their dose eldive, dioxin (formed fom the lurning of chlorine-con
taining bemicals li plastics an@d@ind & high levels in the notoriou
debliantAgent Omange).Although PCBs ha been banneadirf mary
yeas it is a long-iing pollutantlike dixin, tha cycles though the
ecosystem and gests in the efronment todg Scientists also befe
that PCBs & caried in the air bm other countriesivere the bemt
cals a still being usédl.

A small stug done in Canadxamined the concestions of envi-
ronmental contaminants ermhed salmon anadind thathe leels ofcon
taminantssud as PCBs and dios were thiee to six times thevids ecom
mended 1§ the World Health Oganizéion®® A sampling done in Scotland
found “suprisindy high”levels of PCBsand samplings in the Ukund le-
els of DDT and dilordane in nedr all samples damed salmoft

In the lagest stug ever to compag pollutantsdund in wild andamed
salmon,Ronald Hites sampled and gmadl over two metric tons offarmed
and wild salmon dm apund the wrld®® The stug found tha fam-raised
salmon contained signdnty higher concerdtions of ervironmental contam
inants than thosedind in wild-caught salmé&lhe stug also eported tha

Farm-raised
salmon has been
shown to have much
higher concentrations
of environmental
contaminants such
as PCBs and
dioxin.



famed salmon obtainedf Eulope contained higher concetitms of con
taminants than thosanfned in Noth and SoutiAmeric&’ Alsqg the authos
of this stug issued a mestug in Mg 2005 thiasg's to ahieve a cancer risk
in “the middle ofthe US EPA's accptable risk angg” consumption ofarmed
salmon “nust be dictively eliminged and consumption ofild salmon mst
be estricted gneally to less than one meal per mdrfth.

Fame-raised ish contain mch higher leels of environmental contami
nants than do wildsh because thexe fed a diet thas high inish oils and
fish meal thias primariy obtained fsm small petic ish.Small pelgic ish in
polluted veters accumlae theselemicals in theietf®® Fish thaare higher on
the food dain,sut as salmortonsume these contantedhish and accum
late the bemicals in theiraf. Fewer diemicals accurtge in wild salmon
because their diet contains lesthefcontamintad fats and because thegt
more &ercise reducing theirwn fat levelst®

Other ewnironmental contaminantsveaalso been documented in highlée
in famed salmorSome othese khemicals artokgphene and dieldritwo banned
pesticidesand PBDEs (pgbrominded diphewl ether)a lame etadant!¢*

Methylmecury is et another contaminandund in our coastal aers
Studies ha shovn thd oil rigs disisaige “one billion pounds ahercury-con
taminded drilling mds or lubridang fluid” into the Gulf of Mexico eab
yearl®2 The contamirteon of aquacultie ish mg incease signdanty if
some membsrof Congess a successfult passing fsldion tha would
allov the use obffshor oil and gs pl&#orms r famed fsh poductiont©?
Exemplifying sut practices the Hulbs SeaWfld Reseasth Institute has
alrrag announced plansrfan aquacultarfacility on a decommissioned oll
plaform off the Calibrnia coastlin&*

sjeolwayo ® sbnig | @ 191deyo 9

Hazards of Environmental Contaminants

Not suprisindy, there ae signicant human health risks in consuming
toxic ervironmental contaminangsnvironmental contaminants bBues
PCBs and dians ae “considezd among the mostdc of man-made
chemicals and euthought to cause canalsmupt the endocrine sys
tem,cause delopmental anayproductve poblemsand other health
problems’1% In animal Iboratory studiesPBDEs caused impad
development indtuses and digoted the hanone systeAi®Mercury

has been sknn to cause nenlogical disaters especiallin deelop

ing fetuses andyng tildren®’

The Hites stuglmentionedlzove used health guidelines set b
EPA to assess the health riskseafironmental contaminantSPA
sets health guidancedis br PCBs in wild-caughish,and FDA sets
the limits br commecially-sold fsh1°The Hites stuglfound thathe con
taminant leels did not xceed FIAs limits lut far exceeded ERs levels
Hites’ stud/ relied upon ERs standals finding tha EPA's gproad is
“designed to maga health risksybproviding risk-based consumptiorviad
regarding contamirtad fsh] wheras FBA's gproahes “ae not stricty
health-basedio not adress the health risks obncurent xposue to moe
than one contaminardnd do not povide guidanceof accetable levels of
toxgphene and dions in fsh tissug®®

The Hites stugl conduded thathe “consumption ofamed salmon nya
result in gposue to a ariety ofpersistent bioaccumetive contaminants with

High levels of
environmental toxins
such as toxaphene
and dieldrin — two
banned pesticides —
are known to occur in
farm-raised salmon.



the potentialdr an eleation in dtendant health risk¥ (“Bioaccurnlaive”
refers to contaminants thg/picaly ae stoed in & cells and accwiae and
concentate as thg move up though the dod dain,at the top of which sit
humang Based upon these studssadod consumer face serious risks in
consumingdme-raised salmon.

GENETICALLY ENGINEERED FISH

Geneticall engineed ish ae being deeloped tpamong other thinggrow
faster and mduce human insulifio dde, at least 35 species fadh and shell
fish hae been gneticajl engineed, induding Atlantic salmontilapia, and
oystes but none ag \et availdle on the m&et See dlde 4, next @hg! The
developes of a geneticall engineedAtlantic salmon auld like to diang tha
and ae curently seeking to comnwaliz their cedion. FDA is reviewing this
fish under its i@ animal dug reguldions

The engineed salmon contains eogth-homone @ne fom a Chinook
salmon and an angfze-piotein ggne pomoter fom an ocean pout thikeeps
the gowth hormone actie!*?These @nsg@nes & injected intoefitilized ggs
As a esultthe engineed fsh is designed togyv as mich as 10 to 30 times
faster than nonal salmo#'?

Hazards of Genetically Engineered Fish

The novel ndure of geneticall engineed ish cedes signitant human health
concens sud as allagenicity toxicity and other unintended fe€ts The
NationalAcadery of Sciences loekl @ the human health impactsafnsum
ing geneticall engineed animals anddind tha novel genes mga trigger
severe allegic eactions in some peopieAdditionall, FDA recanizs tha
the tansg@ne cannot be “tned of ” once it is inséed into the aganismand
may lead to uncondtled pressiort!® Overexpression ofan isting po-
tein leads to highervids of exposue to tha protein. As ticity to
humans mabe detanined ly either the niare or the quantity o
substange higher conceraion of a piotein mg crede toic results
for some peoplfé’ Depending on Wer transgnes a inseted,they
may also “diect the rpression ofother gnes i disaling them or,
turning them ontaan in@proprige time’118

Furthemore, the foreign gowth homone @neticall inseted
into salmon maincease prduction ofother compounds sh@as
insulin in the iEh!*® FDA also aknowledges thé “The incidenta
insetion of drug esistanceemes fom bacterial plasmids imdiuces
further unceinties as taobd saéty’ 120

The FDA
acknowledges

the uncertainties —
“as to food safety” —
that surround the
insertion of foreign
genes into
salmon.

HORMONES

Hormones & used in aquacukubr “inducing or peventing gproductve ma-
uretion, for s reversal anddr promoting gowth”*?® For example chorionic
gonado-topin is used to pmote spaning function in male andnhale ish*?’
The Unversity of Hawaiis Institute ofMarine Biolgy, in colldoration with the
University of Calibrnias Sea Gmt Pogram,is experimenting withrgwth hor
mones in the popular pia ish?®These scientistsueafound thatilapia inject
ed with gneticajl engineed bwine gowth homone or rBGH, grows dose to
twice the s& of wild tilgpia in justdur weeks?° Reseathers hae not indicted
whether thg will seek FB gpproval to put thisish on the m&et.
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Table 4. Examples of Genetically Engineered Fish

Species

Atlantic salmon

Coho salmon
Chinook salmon
Rainbow trout
Cutthroat trout

Tilapia
Tilapia
Tilapia

Salmon

Striped Bass

Mud Loach

Channel cat fish

Common Carp

Indian Major Carp
Goldfish

Abalone

Oysters

Arctic Char 121
Flounder 122

Japanese
Medakal23

Zebrafish 124

Silver Sea
Bream 125

* From Arctic flatfish.

Foreign Gene
Anti-freeze protein gene (AFP)*
AFP, salmon growth hormone (GH)
Chinook salmon GH, AFP
AFP, salmon GH
AFP, salmon GH
Chinook salmon GH, AFP

AFP, salmon GH

Tilapia GH

Modified tilapia insulin-producing gene
Rainbow trout lysosome gene and
flounder pleurocidin gene

Insect genes

Mud loach GH, mud loach and
mouse promoter genes

Growth hormone

Salmon and human GH

Human growth hormone

Growth hormone, AFP

Coho salmon GH, various promoters
Coho salmon GH, various promoters
Growth hormone

Ocean pout AFP gene promoter,
Chinook salmon GH

Salmon GH w/(Mt) promoter

Sea coral gene

Rainbow trout GH with common
carp b-actin promoter

Purpose

Cold Tolerance
Added growth, feed efficiency

At 1 year, 10-30 fold growth jump

Added growth, feed efficiency
Added growth, feed efficiency
Added growth

Added growth, feed efficiency;
stable inheritance

Added growth, stable inheritance

Produce human insulin

Disease resistance, in development

Disease resistance, in early
stages of research

Added growth, feed efficiency;
2-30 fold growth increase;
inheritable transgene

33% growth improvement in
culture conditions

150% growth improvement in
culture conditions; improved
disease resistance; tolerance
of low oxygen level

Added growth
Added growth
Added growth
Added growth
Added growth

Added growth
Added growth
Phosphorescent red glow

Added growth

Source(s): Information on the first 17 species from Food and Agriculture Organization, available at
ftp://ftp.fao.org/docrep/fao/003/x8002e/x8002e00.pdf. All other sources are individually footnoted.



Hazards of Hormones

The use othormones in aquacultuis “not vell documented and som
times caied out without adegteaundestanding othe quantities nee
ed and oftheir pesistence in the @imonment or in agquaculeipiod-
ucts once gament is emoved’*° The unansered questions su
rounding the use dformones in aquacultiae trouling gven the
potentiay aderse health &tcts assoded with some othem.For
example FDAs gproval of rBGH to incease the pduction of
milk in daiy cavs was met with sfifopposition due to mgncon
cemns dout the human health impacts tbk homone and th
known aderse impacts on the healthaiws e.g, increases inys
tic ovariesdisoders of the uteus and other pyblems thalead to
over use ofantibiotics and other aigs Furthemore, cows injecte
with rBGH face an ineased rislof dinical mastitjsvhich leads to vis
ibly dnomal milkt3?

Opponents alsoarsed conces dout “elevaed leels of insulin-lilke
growth factor 1 (IGF-1) in milk &m cavs teded with rBGHIGF-1 has been
linked to tumor ppmotion in humanspeciicall in piostde and beast can
ces’¥2The dbéae dout the human health impactsBfGH and the posdi®
presence ofiGF-1 in daiy products fom treded cavs has prmpted the
European UnionCanadaJpan,Austalia,and Nev Zealand to mhibit the
domestic and imptad use ofBGH in ary daiy products* Clealy the con
cemns aised § rBGH use in dajrcavs should anslée into equall signifcant
concens dout its use inigh.

The NAS
looked at the
human health
impacts of eating
genetically engi-
neered animals and
found that novel
genes may trigger
severe allergic

reactions. e
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The Regulators:

Current oversight & regulatory failures

A

nder the Edeml Food, Drug and CosmeticAct
(FFDCA),FDA is responsile for ensuring thaboth
domestic and impted seajod is sa for con
sumes* FDA goproves cemin dugs br use in
domestic aquaculturand has implemented a system
for ensuring thieseabod produces compy with the ules Despite
FFDCA, signifcant @ps in the emrcement ofsakty lavs lese
consumes vulnegble to contamirtad and hazdous seafod
products especial from impoted seafod tha may contain
residues oflangerous dugs andfeemicals thaare illegal in the LS

o
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Domestic Aquaculture
Drug and Chemical Use in Domestic  Aquaculture

Under FFDCAFDA is responsile for reviewing lequests to miaet nev ant
mal dugs used in aquacuduand ganting or deying their saldFDA has
intepreted the ten “drug” to indude rBGH and rBGH-&ded ish, and
geneticall engineed ish)?* FDAs reguldions br nev animal dugs equie
drug poduces to complete a meanimal dug goplicdion bebre putting the
drug on the m&et!*¢To be pproved,the sponsor othe diug nust demon
strate thd the duug is sa and dicacious®

FDA has pproved six dugs br use in agquacultione anesthetione par
asiticideone spavning gent,and thee antibiotigall of which must be admin
isteled accating to Idel instuctions $ee dile5).

Oversight of Domestic Seafood Production

In 1997 FDA estdlished a pogram of preventve contols designed to identi
fy hazads during the seadd poduction pocessThe Hazat Analsis and
Critical Contol Points system (HBCP)requies seafod piocessa to ident
fy hamful micobiolagical,chemicaland plysical hazds tha are reasonialy
likely to occurinduding bod saéty hazals tha may occur as asult ofna-
ural taxing microbiolagical contamirien, chemical contamitian, pesticides
and dug esidue&®Thus the pocessorifst detemines viaether contaminants
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are reasonily likely to pose a sigmant bod saéty hazat; FDA Fish and
Fisheries Bducts Hazals and Contls Guidance dis th& aquaculte
drugs ae reasonlly likely to pose surca hazat!** The pocessor mst esth-
lish critical conti points (CCP) to det®mine & which processing spes it is
necessarto implement contis'® For eab ste, the pocessor @des critical
limits for eab drug;FDA provides guidanceifthese heels in the Hazds and
Controls GuidanceTo enbrce the critical limitshe pocessor mamonitor
produces in \arious wys sud as on-dm visits residue drg testingor a
QualityAssuance pogram?i#

FDA conducts unannounced inspections to assasssps’ compliance
with HACCP equiements*? As discussed b&loFDA has beenepededly
criticizzd for failing to pedrm adequi® inspections

Domestic Undersight

FDA does not adeqtedy protect consumerfrom unsaé seajod pioduced i
the domestic aguacukuindusty. For instanceHACCP is not being ppety
implementedn a 2001 angdis the GoremmentAccountility Office bund
signifcant gps in the emdrcement ofsakty equiements under HBCFP42
First,although HACP eguldions gply to all seabd piocessingdcilities
FDA is undéle to identify all siacfacilities because theis no egistetion
requiement ér seabod firms Furthemmore, aquaculte facilities a& not
inspected tlmugh HACCP because thae not pocessingdcilities
Secondthe GAO report revealed thiaFDA is not adequely enbrcing
even basic HECP equiementsFor examplethe eport shaved tha FDA
failed to inspect mgrof the seajod pioducts selectedifinspection because
they were not being mrcessed on the yl&DA personnel wre on siteand
inspectos did not etum laer to complete the inspectiohe eport found

Table 5. Drugs & Chemicals Approved for Use in U.S. Aquaculture

Drug/Chemical Name Drug Type Species Indication
Tricaine methanesulfonate Anesthetic | Finfish Sedation/anesthesia
All finfish Control protozoa
Formalin Parasiticid | All finfish eggs | Control fungi Saprolegniaceae

Penaeid shrimp | Control protozoan parasites

Chorionic Gonadotropin Spawning | Male, female Aid in improving spawning

hormone | brood finfish function
Pacific salmon | Mark skeletal tissue
Salmon Control ulcer disease, furunculosis,
) bacterial hemorrhagic septicemia,
Oxytetracycline monoalkyl Antibiotic pseudomonas disease
(MRSt o Catfish Control bacterial hemorrhagic
septicemia, pseudomonas disease
Lobster Control gaffkemia
Sulfadimethoxine, Antibiotic Salmon Control furunculosis
ormetoprim Catfish Control enteric septicemia
Sulfamerazine Antibiotic Rainbow, brook,| Control furunculosis

brown trout

Source: FDA, available at www.fda.gov/cvm/index/aquaculture/appendix a6.htm.



tha in three FDA districts iniscal gar 19998 pecent ofthe poducts seed
uled Dr inspection @re not inspected becauseytivere not being mrcessed
on the dg of the inspectioff*

Furthemore, the stug found tha 22 pecent of seabod firms had not
even fled a HACCP plan anayf those thadid, more than halicontained sig
nificant violdons!®

The GAO report also dbund tha when FDA did find serious defiencies
in HACCP plangt failed to pomptly issue aming lettes to the irms in vie
lation of the requiementsGAO also dbund tha FDA does not hae measur
able dda to assess its successtucing saty hazals in domestic seafd
productiont4

FOREIGN AQUACULTURE
Drug and Chemical Use in Foreign  Aquaculture

While the US has an edtiished animal dg gproval systemgrug goproval
and eguladion regimes in other countrieatry signiicanty. For ecamplediffer-
ent countries empfowidey inconguent pactices egarding antibiotic use in
agquaculte!*’ Jgpan and manSoutheagtsian countriegp@rove a widerang
of antibiotics dr use in aquaculeuthan do Nah American and Eopean
countries*®

Although breign poduces &potting to the B are requied to meet stan
dads equialent to those othis county, mary produces do not compgl with
these equiementsAs a esultconsumes mg be &posed toesidues otlirugs
and tiemicals ner gproved ty FDA.2°Table 6 lists drgs not pproved in the
U.S but identifed ty FDA as being used iaréign aquacultarpiactice$>
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U.S. Oversight of Aquaculture Imports
As the lage majority ofaquaculte pioducts consumed in theSJ

comes fom foreign makets FDA has an impdant obigation to The GAO
ensue thd imported seafod is saf for consumex U.S importers found that FDA
may receve seajod from countries thiahave enteed into gree failed to inspect
ments with FIB tha requie seadod saéty pocesses to meet3J many seafood

standads®™ Importers mg also impdrfrom countries not pgrto
an @reement with FB so long as tlyeobtain ecods document
ing tha the seafod was pocessed in compliance with theGO®
systent>?

To enbrce theseequiementsFDA inspects someieign po-
duces and domestic impgers to ensw their compliance wi
HACCP standais®®® Under eguldions pomulgated under th
BioterrorismAct, foreign and domestiadilities rast egister with FIB.
Alsqg importers ae requied to povide adance notice o§hipments aiving
in the US, induding a description dhe contents othe shipment$* FDA
also conducts inspectionssaime seabd a U.S ports-of-enty to conirm its
sabtyl®®

products selected for
inspection because
they were not being
processed on the
day of the
FDA visit.

Gaps in Oversight of Seafood Imports

The US seabod inspection pgram suffers from seeral seriousléws:failure
to adopt or erdrce equialeny agreements withx@orting countriedailure to
comnunicde saéty hazals to pot-of-ently pesonneljnadequizz rumbes of
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Table 6. FDA Testing for Drugs & Chemicals Used in Foreign Aquaculture

Drug or Chemical FDA Testing Drug or Chemical FDA Testing
Acriflavine None Lincomycin None
Amoxicillin None Malachite Green  Catfish
Ampicillin None (fungicide) None in Salmon

; Methyldihydro-
Bfenzocamt-a O testosterone None
lenzzliyein Sele Methylene Blue None
Chloramphenico Shrimp e
(antibiotic) er('3><.|s.a0|n' None
Colistin Sulfate None Nfa“d'x'c aC|.d NEiE
Doxycycline e Nltrofu.ran.tom None
Erythromycin None Novobiocin _ NEE
Florfenicol None ClEETE R NOME

. : : Oxolinic acid Catfish, Salmon
Flumequine Shrimp, Catfish - . '
(antibiotic) (pesticide) Shrimp

. Oxytetracycline Shrimp

FosfomyC|.n None (antibiotic)
A, JEIE Piromidic Acid Shrimp
Furanace None (antimicrobial)
Furazolidone None Nifurstyrenate None
Josamycin None Spiramycin None
Kanaymin None Sulfonamides None
Kitasamycin None Thiamphenicol None

Source: FDA, available at www.fda.gov/cvm/index/vmac/young_files/young_text.htm

inspectosg, and filue to testdr mary drugs used ilgglly in foreign aquacul
ture industries

In 2004,GAO released aport focusing on FB's impoted seafod pio-
gram.The GAO report found tha FDA's piograms had made some oy
ments ot wamed thathe impovements did not sti€ienty protect consumer
from unsaé impoted seafod*¢First, GAO severely criticizd FDA for failing
to adopt seabd saéty equialeny areements with all countriegerting to
the US Without equialeny agreementd=DA must ely on an impders’doc
umentéion thd the seafod was poduced in compliance withSktandais
and mawy impoters do not hee adequa documentan. Furthemore, equv-
aleny aggreements alw FDA to focus moe resouces on inspecting impgsr
from countries with less\athced saty pocesses’

GAO also bund tha once FIA had identibd sadty hazats it did little to
immedigely stop the impagtion of seabod from thd souce ly notifying the
port-of-entry pesonnel.For instancein 2002 FDA discwered serious Setly
deificiencies wolving six éreign seafod suppliex The @eng took an eerage
of 348 dgs to notify parof-entry pesonnel ofthe poblem,learing a signif
icant windav of time during Wich unsa¢ seajod from those xporters my
have been puhased  US consumes?8



A lak of inspectos exacerbies an a#agy dangrous poblem: Fewer
than 200 FB inspectos sceen the nebr 10 billion pounds aflomestic
and impoted seajod consumed in the United t8&edt year*® The
2004 GAO study found tha FDA tested less than 1 pent of all
seabod impoted duringitcal gar 1999 and onfared slightl bet
ter in 2002testing 1.2 peent!®

Furthemore, when testing does oc¢c#HDA does not testof
the rumeous dugs used ilgglly in aquaculter While thee ae
only six dugs @proved r use in aquaculesin the LB, there ae
over 30 diferent types ofdrugs being used ddly by foreign sup
plies See dibe §. However, of these illgal diugs and leemicals
FDA tests onf for six,and then ol in cetain fish. For example
FDA tests ér one illgal dug in salmon anaf five illeal diugs in
shrimp'®'By contastthe USDA tests 6r more than 50 drgs in impar
ed meaand poulty.t62

Mary of these testing and inspectionljems can beectifed ly identi
fying and adoptingguldory actions tadn ly other countrie®\lsq European
countries hae talen a &r moe pioactve gproad to ensuring the sf of
their impoted seajod.For examplethe Nethelands and Ergnd hae reped-
edy banned shipments afalmon fom Chile éund to contain malaite
greent®About halfof the salmon sold in the&Js from Chilg®*If European
countries & receving tainted salmothen it is highy likely tha the US also
is receving salmon tainted with ged malaaite geen.In fact,at least tw of
the Chilean aquacukucompanies thé&had salmon se&d in Euope also
export to the US"1%Despite documentstitag bak to 1996 shwing tha FDA
officials hee suspected malate geen ofcausing cancdfDA does not test
for malahite geen in salmot®

Jpan is another countwith moe stringnt testingdr illegal diugs and
chemicalsReguldors in tha countly recenty banned shipments @hilean
salmon after it tested pogtifor excessiely high lgels ofthe antibiotic wy-
tetragcline®” As with maldute geen,FDA's inspection jmgram fils to test
for this antibiotic in salmomhe @eng/s failue to inspectdr malahite geen
and xytetagclene places.B consumes d greder risk than consungein
other industrialed countries

Fewer

than 200 FDA
inspectors screen
the nearly 10 billion
pounds of domestic
& imported seafood
consumed in the
United States
each year.

PO0JEaS YlM yoled eyl a






Looking Forward:

Recommendations for safe seafood

umepus dugs and leemicals used in both domestic
and breign aquacultarplace consunged risk of
exposue to esidues ofthese substancesary of
which ae knavn to pose tleds to human health.
FDAs reguldion of both domestic and imped
seabod fails to adequely protect seaiod consumer from these
potential risksAs consumption ofarm-raised seabd inceases in
this county, it becomesver moe critical thiaboth FDA and the
pubic tale action to ensarconsumer health andeggfThe ollow-
ing is a list ofecommend#&ons to do just tha

IMPROVE ENFORCEMENT

FDA must damaically incease its eafcement ofexisting seafod saéty eg-
ulations induding HACCP and imparmeguldions

HACCP

FDA cannot enserthe sadty of domesticayl produced seabd without moe
effectvely implementing the HZCP pogram.A first ste@ would be 6r FDA

to inspect all seadd piocessingaitilities and aquacukuicilities in the |3
The @eng should alsoequie inspecta to evisit irms on the dgs wen
seabod pioducts selectedif inspection & being pscessed and conduct in-
depth audits offirms to ensw tha they propety meet HEAACP equiements
Finall, FDA should pomptly issue aming lettes and aede baseline infma
tion to accuately assess HACPS piogress in potecting consumerfrom
unsaé seajod poducts

Imports

FDA must focus geder dtention on seabd impoted into the L& by first
esthlishing equaleny agreements with agder rumber ofimporting coun
tries These greements auld help ensersaér pocesses in those countries
and shift some ofhe kurden of enforcing compliance to thosevemments
and aquacultarirms Alsg when FDA identifes a sowe of potentialy dan
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gerous impoted seafod, it should immedialy notify pot-of-entry pesonnel
to ensue tha seabod from thd souce does not enter theSmarket.

IMPROVE TESTING

Under the Bioteorism Act, Congess diected FIA to better potect our
naion's food suppl®® FDA reacted to thisct by entering into a menzaor
dum of undestanding with the .8 Customs and Bder Potectioni® By
entering into thisgeeementFDA is dle to wrk with thousands of).S
Customs inspecteito ekamine impded bods Now thd the @eng has ade
qude resoucesCFS ecommends th&DA devote some othese esouces to
ensuring the setfy of our seajod by testing a lger pecentage of imported
seabod and k testingdr mote illegal dugs andleemicals in merfish species

The same testinggime should@ply to domestic seadd pioduces as
well, and FDA should equie under HECP thé processa test oér illegal
drugs andleemicals thaare reasonly likely to pose a sigighnt risk to pub
lic saéty Because elaof the diugs and leemicals discussed in thepart
poses a hazhto human healtlsDA has an digation to moe rigprousy test
for them in both domestic and imfsat seafod.

Furthemore, as thee ae curenty no methodsdr detecting hanones
used in seabd pioductiont’’FDA should werk to deelop the means to detect
hormones in impded poducts

IMPLEMENT NEW REGULATORY PROGRAMS

FDA should implement mereguldory programs to adress lagely uneguld-
ed souces of potential han, sud as consumption dish fom fish fams
sited near oil rigsvhich ae knavn to contamina the marine eronment
with metlylmecury. It is possite tha those rigs could pose sigraht risks of
contamin&ion to nearlp aquaculter facilities

Antibiotic Use

Ther is an wgent need toeview the curent usge pdatems of antimicpbials
in aquaculter to identify looming hazis in bod saéty and irdctious disease
control in humansThe Centerdr Food Saédty uges FDA to requie the agua
culture industy to report the type and amount afjuacultwe diugs being used.
By requiring aquaculirfacilities to &g accuae recods on the type and
amount of antibiotics used andyort regulaty to FDA, the @eny and
reseashers will hae a better opptunity to assess this/ee pioblem and po-
tect human health.

Genetically Engineered and Hormone-T reated Fish

FDA needs to edtish a com@hensie and tanspagnt reguldory frameavork
for geneticall engineed ish and ish treded with gowth homones™ For
examplethe @eng should rigrously examine allgenicitytoxicity and unia
tended dkcts ofgeneticall engineed ish bebre allaving theseigh to be
sold to the pulic. Alsg FDA should test the human healtfeefs of using
growth homones onigh in light ofpotential links betsen these horones
and cancer

Due to the nmepus human health untanties in consuming thesshf
CFS ecommends tha&DA impose an immede&mogtorium on the sale of



geneticall engineed and rBGH-&ded ish until it has stitienty demon
strated tha sud fish do not pose a health risk to conssmdithough FOA
genearlly pemits traldel use ofdrugs with a eterinay prescriptionjt has
prohibited the ®traldel use otetain diugs sud as fuoroquinolone andlg
copeptide antibiotics2Similaly, FDA should pohibit etraldbel use ofBGH
in aquacultwr until it has speahtlly gproved the homone br use in this
context.

TIGHTEN STANDARDS

CFS encouages FDA to proactvely reduce the use aitibiotics in aquaculeur
by withholding n& gprovals of antibiotics ér sutn use The aengy also
should bllow the Euopean Commissi@nlead in kvering the amount afye
alloved in £ed Due to the potential human healtfeefs FDA should look &
the upd&ed science andlfow this pecautionar goproad.

Furthemore, the aengy should upda its health limits on contaminants
sud as PCBs so ththey ae consistent with & FDAs standals should
reflect the most up-to-tlascience

DEVELOP INCENTIVE PROGRAMS

FDA should encoage aquaculterpioduces to eliminge the unnecesyause
of antibiotics  implementing pictices thadecease theiretiance on antii
otics In Norway, for exampleaquacultwe pioduces diminished antibiotic use
by moe than 90 peent in a &y shot period oftime ly dianging prduction
practices and ineasing use oVaccine$® FDA should issue guidelines or
Good Mamfacturing Pactice steaments in afer to eduda and encoage
aguacultue pooduces to adopt sucpractices thtavould diminish theiraliance
on antibiotics

PROVIDE CONSUMER INFORMATION
Information on Contaminants

FDA should povide the most up-to-tiainformation to the pubic on the pes
ence ofpotentiay hamful drugs andleemicals in our seafd,induding ec
ommended mmbes of sewings per wek br adults children,and pegnant
women.The @eny has wrked with ER to issue adsories egarding sadé
consumption Mels offish containing meury and should adopt similaapr
tices br other contaminant$

Regarding gneticayl engineed ish, FDA should adopteguldions tha
indude meases to notify the pdic when a gneticall engineed ish gpli-
cdion is eceved and ge the pubc an oppadunity to comment befe ary
geneticayl engineed ish is aproved.FDA also should ensitha importers
notify FDA of geneticall engineed ish sent to the g and bllow the same
reguldory requiements as domestioduces

Labeling

Labeling is another critical method aafrveying health imfrmation to con
sumes. First, FDA should erdrce curent ldbeling equiementsFor example
the @enq should adress thedilule of supplies to ldel fatmed salmon cen
taining astaxanthin or canthaxanthiregaied under theddeal Food,Drug,
and Cosmetiéct!’™ As discussedbave, poor ldeling pactices alle con
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sumes to belige thegy ae actuayl buying wild salmorit is impeetive tha
FDA improve enbrcement oflabeling equiements and vigousy pusue
claims ofinadequiz ldeling

One impotant ldbeling egime thaUSDA is responsile for implementing is
Country of Origin Laeling (COOL)USDASs final ule on COOL becamefet
tive inApril 20057¢ COOL designas the counyrof origin and the method of
production,“famed” or “wild,” of fish and shei$h, alloving consumerto
male informed toices bout the seabd pioducts thathey pucchase

FDA should equie similar llaeling 6r geneticajl engineed and rBGH-
injected ikh. If tilapia teded with gowth hormones wre impoted into the
U.S, consumes would likely be uneare tha they ae consuming hamone-
injected ish as FIB does not equie ldeling of sut foods If rBGH fish
become commeially availdle, the @eng shoulda a mininum, allov com
panies to dllow a ldeling egime similar to thaused ér daiy products
Companies thao not use milk &m cavs teded with rBGH mg wluntart
ly lbel their poducts with this imirmeation, so long as tlyeindude a stament
tha “no signifcant diference has been st betveen milk deved from
rBSTFtreded and non-rBSireded cavs’'’’ This ldel will ppvide consumer
with impotant inbrmaion regarding the possie health éécts of seabod
purchases

ADVICE FOR CONSUMERS

Look for Labels

First, consumes can act to ensuitha the seafod the purchase is safly
looking br seabod ldels Consumes can us€ountry of Origin Laelingto
choose seabd pioducts impaed from countries thehave god reputaions
for saé seajod pioduction andaid seafod from those thado not. For
example as inspections in Eape and apan hae discwered antibiotics and
malabite geen in salmon imp@d from Chile consumes mg wish to woid
Chilean impds.

Alsg consumes can woid maiy of the dove dugs andlemicalsndud-
ing antibioticsernvironmental contaminantaalabite geen fish des and the
numepous other ur@proved dugs being used in aquaceltly purcchasing
seabod poducts laeled as “wild.

Another |&el tha will help consumeris the USR cetified oganic lbel
for fish. Standais or organic fsh hae not et been edhtished,but if the
standadls ae similar to thoseof terestrial animal¢he use ofthe duugs and
chemicals mentionedave will be bannedCompliance with these start$ar
will be assesseg beeedited ceifying aents

Monitor FDA

Consumes can wrk to ensug tha FDA enfrces its wn ldeling equiements
For exampleon April 23,2003 class actionvesuits vere filed @ainst the nson's
three lagest gocey stoe dains—Sa&ivay, Albertsons and The Kroger
Famiy—aguing thathese stas filed to compl with FDA labeling equie-
ments’® Smith and Laney, the lav firm bringing the cassought a cotiorder
requiring etailes to conbrm to fedeal lav in ldeling their dificially coloed
salmon poductsas vell as @il penalties and dages br consumes™
Pressued ly litigetion, these gpcely stoes complied with FD requie-
ment and as @&sult,consumes ae likely seeing merand mag gocewy stoes



identifying these color ditlves in theirdmed fsh° Consumes should look
for sut labels vhen luying seabbd and should demand thiatailes ensus
tha their suppliex ae accuately lebeling seabd poducts

Similaly, consumes can demand th&cal makets povide saé seajod
by, for examplerequesting thdheir supanakets cary seabod tha does not
contain antibiotics

Provide Information to FDA and Congress

Finall, consumes can tak the impaiant action ofinforming Congess and
FDA of their concars dout seajod sadty

Consumes should also demand tti&DA regulaty issue risk-based eon
sumption limitsdr ervironmental contaminanty dentifying the amount of
fish a peson can saly ea per monthSimilaly, consumes should demand tha
FDA inform them vinen the geng receves an pplicdion for a gneticall-
modified fsh,allov consumes time to comment on theplicdion, and po-
vide Pbr proper ldeling ofsut products

Consumes tha would like to uge FDA to implement mantary lebeling
for geneticall engineed bods can do soybsending an e-mail to thgeag
a wwwcenterbrfoodsagétyorg/action4.cfm.To demand thaFDA impose a
moraorium on @neticall engineed ish until eseath demonstites their
sakty consumes can send comments to tigeray & wwwcenterdrfoodsaé-
ty.org/action2.cfm.
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Surface Net Pen — Net pen being used for experiment  al project on raising bluefin tuna.  Courtesy of NOAA.
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Bottom Line:

Necessary steps for FDA

n the fnal analsisthe seajod consumed in the®&could be

made mach saér than it is ifthe Food and Dug

Administetion were to bllow best pactices in comyihg

with its stéutory requiementsThese pactices idade the

recommend#&ns discussed in theepeding legoter and
summaried belw:

Improve Enforcement

n  Work to impiove enbrcement ofthe HACCP pogram to ensu the
sakty of domestic aquaculaipioducts

n Take st@s to moe efectively protect consumerajainst unsaf impoted
seabod by esthlishing equaleny agreements withxg@orting countries

Improve T esting

n  Expand itsang of testing to detect all potentyailamful drugs and
chemicals and to tegirfthese drgs andlemicals in merspecies dish.

n  Requie the domestic andreign aquacultarindusty to report the type
and amount ohquaculte dugs usedhen monitor compliance

n  Test br PCBs and other einonmental contaminants

Implement New Regulatory Programs

n  Impose a maorium on the sale ajeneticajt engineed ish and ikh
treded with gowth homones until thegeng esthlishes a anspagnt and
compehensie reguldory framavork.

n  Examine allgenicitytoxicity and unintended fefcts ofgeneticall engi
neeed ish bebre allaving theseigh to be sold to the plib

n  Requie impoters to notify the geng if importing geneticajl engi
neeed fsh into the L& and equie impoters to fully follow the gengy’'s reg-
ulatory requiements

Tighten S tandards

n  Updde the health limitof ervironmental contaminants buas PCBs
so tha they ae consistent with the BB risk-based consumption staddar
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Develop Incentive Programs

n  Develop incentie piograms to educe the unnecessase ofdrugs and
chemicals in aquacukur

Provide Information to Consumers

n  Provide inbrmation to the pubc regarding the pesence oflrugs and
chemicals in seadd.

n  Requie tha retailes and poduces piovide consumsrwith inbrmation
to help them makinformed doices bhout their seabd puchasesDevelop
and enbrce ldeling standds br aquaculte products

FOR CONSUMERS

Consumes can also act to ensutha they ae puchasing the healthiest
seabod for themseles and theiraimiliesThe Centerdr Food Saéty ecom
mends thiaconsumes:

Look for Labels

n  Look for the County of Origin Laeling (COOL) to distinguish
between imed and wild salmon and to identify the cguntmhich the fsh
were caught oramed.

n  Urge the USI to estalish oganic standds or aquaculte and po-
vide input or credion of these standds

Monitor FDA

n  Demand thaFDA enforce its laeling equiements and thaetailes
ensue their supplisrae accuately lbeling seabd poducts

n  Request thadocal makets cary seafod tha does not contain antibi
otics

Provide Information to FDA

n  Demand theaFDA regulaly issue risk-based consumption liroits f
ervironmental contaminantdentifying the amount dfsh a peson can
sakly ed per month.

n  Let FDA know tha the pultic should (1) be noigfld when a gneticail
engineexd ish gplicdion is eceved,(2) hae an oppdunity to comment,
and (3) be madevare of geneticall engineed ish poducts in the mket
place though poper ldeling

n  Che& the Centerdr Food Sadtys Web site br the laest inbrmaion
on fish faiTming wwwcenterdrfoodsaétyorg.
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