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INTRODUCTION 

The growing presence of tox ic 
chemicals in the marine environment 
presents a crisis unlike any ever 
faced on this planet . Vast  quant it ies 
of tox ic chemicals enter the 
waterways and oceans of  the world 
each day and accumulate then bio-
magnify in the marine food chain. In 
a t ime when we have reduced the 
number of large pelagic f ish by 
ninety percent  and the bio- mass of 
the oceans by seventy percent , we 
are poisoning much of the living 
marine resources that  remain. This 
has staggering global implicat ions 
for ocean life and human health. 
 
A level  of  100 ppm of  mercury 
has been f ound in a bot t lenose 
dolphin ki l led f or  f ood in Japan 
Ð a level  more than 100 t imes 
that  accepted by Japanese 
heal th author i t ies 
 
There are many ways by which 
humans absorb, ingest  or inhale 
dangerous chemicals. We intend to 
show in this report  that  f ish, 
contaminated by organochlorines 
and heavy metals, are a newly 
recognized delivery system for 
chemicals which may cause a range 
of negat ive impacts on human 
health, including cancer, suppressed 
immune funct ion and endocrine 
disrupt ion which af fects fert ility. 
 
Dolphins, toothed whales, large tuna 
and swordfish are among the marine 
creatures with highest  levels of  
contaminat ion because they feed at  
the apex of the food chain.  
 
This report  will document many, but  
by no means all, the locat ions where 
chemical tox icants have been found 
in marine mammals. Marine  
 

mammals feed at  the top of the 
ocean food chain and thus are 
sent inels of the health of the waters 
in which they swim. Because humans 
eat  many of the same fish as marine 
mammals we are well advised to be 
aware of the plight  of marine 
mammals around the world. We are 
only one step removed from them 
only because we eat  fewer f ish than 
they.  
 
Those eat ing marine mammals are 
leveraging the concentrat ions of 
tox ins they ingest  Ð a top predator 
(human) eat ing another top predator 
(a dolphin). We document the levels 
of contaminants in dolphins killed 
and eaten at  Taij i, Japan. This is 
among the last  of  the villages where 
dolphins are hunted and where the 
meat is commonly eaten.  We find 
that  to have to use evidence of 
contaminat ion levels in dolphins as a 
way of ending one of  the most  
barbaric hunts of wild animals on 
earth to be t ragically ironic.  
 
One dolphin eater  at  Tai ji  w as 
f ound to have more t han 30 
ppm of  mercury in his body. A 
medical  special ist  advised that  
he be hospi tal ized immediately. 
 
Though industrialized nat ions 
banned many persistent  organic 
pollutants (POPs) three decades ago, 
their persistence plagues marine 
mammals and, increasingly, human 
beings worldwide. Today 
overwhelming evidence indicates 
that  heavy metals such as mercury 
and persistent  organic pollutants 
such as polychlorinated biphenyls 
(PCBs), diox ins and more recent ly 
PBDEs (f lame retardants) have an 
adverse impact  on reproduct ive 
health, immune and endocrine 
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funct ion and are carcinogenic for 
marine mammals and human 
beings. 
 
Carcinogens are present  in the 
environment of the St . Lawrence 
Estuary Belugas. Sediments of the 
Saginaw River, part  of Beluga 
habitat , contain 500 Ð 4500 ppb of 
total PAHs dry weight . 
 
Scient ists have been f inding higher 
and higher levels of man- made 
chemicals in marine mammals.In 
recent  years marine mammals have 
been vict ims of mass mortalit ies and 
alarming populat ion declines. These 
events have caused marine mammal 
science to expand their studies of 
the impact  of chemically induced 
immune suppression, which is 
emerging as a contribut ing factor in 
epizoot ic events, condemning 
marine mammals to death from viral 
agents that  are common in the 
environment and normally harmless.  
 
Dur ing the late w inters of  2007 
and 2008 in tw o separate 
Unusual  Mor t al i t y Events (UME) 
more t han tw o hundred 
bot t lenose dolphins w ashed 
ashore near  Galveston, Texas. 
The cause of  this UME is as yet  
unkn ow n.  
  
In a report  that  stunned many, the 
February 2008 issue of Science 
reported, ÒThe impact  of humans 
has now reached every square mile 
of earthÕs oceans and strongly 
impacted 40% of marine ecosystems. 
The implicat ions are ominous for 
ocean creatures and humans alike. Ò 
 
 
 
 
 

Some 100,000 syn thet ic 
chemicals are in use today 
around the w or ld  w i th another  
1 ,000 being int roduced into the 
envi ronment  each year .  More 
than 90% have never  been 
tested f or  thei r  ef f ects on 
human heal t h. There is 
abundant  evidence that  m any 
of  these chemicals have 
ser ious, even deadly impacts 
on w i ld l i f e and humans. 
 
Chemicals enter the marine 
environment in many ways Ð 
fert ilizer run off and use of  
pest icides in agriculture and home 
gardening and maintenance; 
industrial waste, dumping and 
airborne emissions, even chemicals 
such as f lame retardants used in 
everyday products are carried 
around the globe by wind and ocean 
currents.   
 
San Francisco Bay harbor seals have 
some of the highest  levels of PBDEs 
ever recorded. A doubling t ime of 
1.8 years was reported in blubber of 
harbor seals from San Francisco Bay 
between 1989 Ð 1998. 
 
The contaminants in our waters are 
not  limited to heavy metals and 
organochlorines. When drinking 
water for some 41- million 
Americans was tested by the 
Associated Press during 2007, 
pharmaceut icals were found in 
alarming quant it ies. Those reported 
include ant ibiot ics, mood stabilizers 
and six  hormones.  Tests were 
conducted in the nat ionÕs 50 largest  
cit ies and smaller water providers in 
all 50 states.  
 
 
 
 



 

5                                                                                                          ©2 008 BlueVoice.org 

 
A majo r  f ocus of  
BlueVoice.orgÕs w ork is to 
ident i f y the locat ions in w hich 
mar ine mam mals have 
d isplayed high levels of  toxic 
chemicals or  been vict ims of  
anom alous mor tal i t y events. In 
many of  these areas, w e see 
human cancer  clusters. We are 
col laborat ing w i th exper ts in 
human medicine to ident i f y 
cor relates betw een 
contam inat ion in mar ine 
mammals and d iseases, 
includ ing cancers, in humans. 
 
Scient ists working at  Texas A & M 
have found that  the dolphin genome 
and the human genome as Òbasically 
the same.Ó 
 
Dr. Gregory Bossart  of the Harbor 
Branch Research Inst itute and his  
colleagues have found orogenital 
neoplasia in At lant ic bot t lenose 
dolphins in Florida. Lingual 
papillomas and squamous cell 
carcinoma and genital papillomas 
have also been found in Indian River 
dolphins. 
 
It  is important  to remember that  
clean f ish are an important  
component of a healthy diet , 
providing Omega 3 fat ty acids and 
many other benefits. But  that  is 
ONLY TRUE if the f ish are relat ively 
free of contaminat ion. While f ish 
with high levels of  Omega 3 fat ty 
acids are regarded at  heart  healthy, 
they are not  so when they contain 
high levels of mercury which 
disrupts the nervous systemÕs 
control of the heart . They then 
become a serious detriment to the 
hearts of both humans and marine 
mammals.  
 

 
In the spring of 1987 bott lenose 
dolphins began washing up on the 
coast  of New Jersey. This enormous 
and highly alarming die- off of 
hundreds Ð perhaps thousands of 
dolphins Ð has never been 
sat isfactorily explained. 
 
The Center  f or  Disease Cont rol  
and Prevent ion conducts a 
large, ongoing survey that  has 
f ound 148 chemicals in 
Amer icans of  al l  ages, including 
lead, mercury, d ioxins and 
PCBs.  
 
Other scient ists have detected 
ant ibacterial agents from liquid 
soaps in breast  milk, infantsÕ cord 
blood and the urine of young gir ls. 
Estrogen excreted by women taking 
birth control pills has proven to alter 
the sex  of f ish. In 2005, the 
Environmental Working group found 
an average of 200 chemicals in the 
cord blood of 10 newborns, 
including carcinogens and 
neurotox ins.  
 
Chemicals such as PCBs can be 
virtually undetectable in water but  
magnify exponent ially up the food 
chain so that  a top predator may 
have 25- million t imes the 
concentrat ions found in the water it  
lives in. These tox icants are 
lipophylic and concentrate in the 
fat ty t issues of mammals. 
 
Chemicals present  in many 
pest icides, petroleum products, 
plast ics, and products such as 
furniture, computers and babyÕs 
clothing can disrupt  the endocrinal 
or hormonal systems of mammals. 
These chemicals are known as 
xenoestrogens because they mimic 
the act ion of naturally produced 
estrogens.  
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Examples of hermaphrodit ism have 
been found in f ish in the U.K. in 
Polar bears in Svalbard and alligators 
with diminut ive  
penises have been reported in 
Florida.  
 
Man- made chemical  pol lutants 
have now  made t hei r  w ay into 
the deep- sea f ood w eb 
contam inat ing squids and 
octopods. These species are 
f ood f or  many deep- d iv ing 
toothed w hales and dolphins as 
w el l  as other  predators.  
 
In a study to be published in the 
journal Marine Pollut ion Bullet in, 
Michael Vecchione of NOAA 
FisheriesÕ Nat ional Systemat ics 
Laboratory et  al report  f inding 
chemical contaminants in nine 
species of cephalopods. 
 
 ÒIt  was surprising to f ind 
measurable and somet imes high 
amounts of tox ic pollutants in such 
a deep and remote environment,Ó 
Vecchione said. Among the 
chemicals detected were tr ibutylt in 
(TBT), polychlorinated biphenyls 
(PCBs), brominated diphenyl ethers 
(BDEs), and dichlorodiphenyl-
t r ichloroethane (DDT).  
  
Cephalopods are the primary food 
for 28 species of odontocetes, the 
sub- order of cetaceans that  have 
teeth and include beaked, sperm, 
killer and beluga whales and 
narwhals as well as dolphins and 
porpoises 
 
 
 
 
 
 
 
 

This report  is part  of an effort  at  
prevention of cancers such as 
mult iple myeloma and other B cell 
lymphomas Ð cancers that  have been 
clearly proven to be caused by 
exposure to tox ic chemicals. To date 
prevention of cancer has largely 
been ignored in favor of t reatment. 
 
We cal l  on government  t o  
address the int roduct ion of  
toxic chemicals into our  
envi ronment  in a manner  
d iamet r ical ly opposi te to the 
w ay w e now  do i t .  
 
At  this t ime there is virtually no 
requirement for test ing of chemicals 
before they are put  into use. If 
public policy operated under a 
precaut ionary principle then any 
indicat ion of harm, rather than 
retroact ive proof of harm, would 
t r igger regulatory act ion. Today 
chemicals can be put  into the air, 
waterways, baby clothing and thus 
into the bloodstreams of all living 
creatures without  prior proof that  
they are safe. 
 
We make no pretense that  the 
informat ion in this document is 
exhaust ive. Indeed it  is merely 
suggest ive of the dreadful crisis we 
face from heavy metal and 
organochlorine contaminat ion of the 
environment. We invite addit ions, 
and if necessary, correct ion to this 
report .  
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Toxins  in Mar ine Mammals  
An Impend ing  Global  Catast rophe  

 
This paper documents some of the 
locat ions in which marine mammals 
have displayed high levels of tox ic 
chemicals or been vict ims of disease 
or unusual mortality events.  It  is 
clear from both the severity and 
frequency of such events that  
marine mammals worldwide face 
major threats to their health and in 
some populat ions decline or 
ex t inct ion.  
 
In addi t ion to concern f or  t he 
mar ine mam mals and heal th of  
the oceans w e are increasing ly 
aw are of  the adverse impact  
high levels of  toxins in the 
oceans are having on human 
populat ions, includ ing mercury 
poisoning, endocr ine d isrupt ion 
and cancer . We have launched a 
research project  to ident i f y 
areas around t he w or ld  w here 
mar ine mam mals show  high 
toxic levels in proxim i ty to 
human populat ions t hat  eat  the 
same f ish as those mar ine 
mammals.  
 
We are collaborat ing with cancer 
specialists to ident ify correlat ions 
between contaminat ion levels in 
marine mammals and cancers in 
humans who eat  f ish from the same 
area.  
 
This is by no means a complete 
list ing of relevant  locat ions and 
events and we invite contribut ions to 
it . 
 
 
 
 
 

 
CALIFORNIA 
San Francisco Bay harbor seals have 
high levels of Polybrominated  
diphenyl ethers (PBDEs) Ð f lame 
retardants. A doubling t ime of 1.8  
years was reported in blubber of 
harbor seals from SFB between 1989 
Ð 1998.  
 
Jianwen She et  al, of the Hazardous 
Materials Laboratory, California 
Department of Toxic Substances 
Control in 2002 analyzed samples 
from 11 archived harbor seals 
(Phoca vitulina Richardsi) from the 
San Francisco Bay and breast  
adipose t issue samples from 23 
women. The levels of PBDEs in 
human t issue samples were in the 
low ng/ g fat  range, with PBDEs 47, 
153, 154, 99, and 100 as the major 
congeners. Average ! PBDEs (86 
ng/ g fat) in these California women 
are the highest  hum an levels 
re port ed to date. The PBDEs 
measured in harbor seal blubber 
were the same major congeners as 
those measured in the human 
t issues. PBDE 47 was the highest  
among all congeners measured in 
both human t issue and seal blubber 
samples. The concentrat ions of 
PBDEs in harbor seals in the San 
Francisco Bay have increased 
dramat ically over the past  decade, 
with current  levels among the 
highest  reported for this species. 
 
Harbor seals can be used to ident ify 
regional contaminat ion hotspots. 
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In Cal i f ornia Sea Lions high 
levels of  DDTs and 
polychlor inated b iphenyl s 
(PCBs) in blubber  have been 
associated w i th cancer  and 
reproduct ive f ai lure. 
Substant ial  organochlor ine (OC) 
burdens, especial ly DDTs, are 
t ransfer red f rom f em ale sea 
l ions to thei r  f etuses in ut ero.  
 
Urogenital cancer is endemic in 
California sea lions (CSL). A gamma 
herpes virus has been identif ied in 
100% of urogenital carcinomas in 
three different  studies. There is a 
stat ist ical associat ion of cancer in 
females and the presence of beta 
hemolyt ic Streptococus. There is a 
stat ist ical associat ion between 
contaminants, part icularly PCBs, and 
urogenital cancer incidence. 
Urogenital carcinomas in CSLs may 
involve interact ion between a 
venereal herpes virus, bacterial f lora 
and POPs. 
 
Salmonella bacteria causes diarrhea 
in animals and humans. A number of 
fecal pathogens have been ident if ied 
in California marine mammals. 
Salmonella prevalence averages 4% 
in sea lions, harbor seals. Elephant  
seals and sea ot ters, as well as many 
bird species. Marine Mammal 
Salmonella, Miller et  al. 
 
Harm f ul  Algal  Blooms (HABs)  
There is strong evidence that  marine 
mammal st randings along the coast  
of California are caused by harmful 
algal blooms. One of  the main 
culprits is domoic acid poisoning. 
Domoic acid is a powerful 
neurotox in produced by a single-
celled algae of the genus Pseudo-
nitzschia. It  accumulates in shellf ish 
and f ish that  feed on the algae, such 
as anchovies and sardines. 
 

Marine biotoxins result ing from 
HABs have been shown to be lethal 
to dolphins and other marine 
mammals that  have ingested 
contaminated f ish. HABs often 
involve brevitox in, a neurotox in 
produced by some species of 
dinoflagellate such as, Karenia 
brevis and Ptychodiscus brevis. 
Brevitox in is associated with a 
growing number of  'red t ide' events 
around the world.   
 
In 1998, the f irst  confirmed domoic 
acid poisoning of marine mammals 
occurred on the California coast . 
During a month long period, 70 
California sea lions stranded along 
the central California coast  near San 
Luis Obispo Ð all suffered from the 
clinical symptoms of the poisoning, 
which include head weaving, 
t remors and convulsions. The 
majority of the affected animals 
were adult  females of which 50 
percent  were pregnant. No adult  
males were affected. Two years later 
a similar outbreak occurred in the 
same region when 187 sea lions 
stranded with the poisoning. More 
than half  of the sea lions affected 
with domoic acid poisoning died in 
both instances.  
 
The origin of the domoic acid 
responsible for this mortality event  
was a bloom of P. australis that  
developed in Monterey Bay in May of 
1998. Anchovies collected during 
the peak of the bloom had high 
levels of domoic acid in their 
t issues. ÒCalifornia sea lions are high 
level predators, feeding on species 
that  often enter the human seafood 
market  such as anchovies, sardines, 
salmon and squid,Ó said Dr. Frances 
Gulland of the California Marine 
Mammal Center.  
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ÒThese sub- let hal  ef f ects of  
domoic acid  on Cal i f ornia sea 
l ions are l ike ly to be sim i lar  to 
ef f ects that  could occur  in 
humans i f  they w ere to be 
exposed to sim i lar  levels of  
this toxin by eat ing 
contam inated seafood.Ó Ð Dr . 
Frances Gul land 
 
The Marine Mammal Center in 
Sausalito, California has been one of 
the leading organizat ions t racking 
the strandings of Sea Lions and 
aiding in their recovery and re-
int roduct ion to the wild. 
 
Outbreaks cont inued in southern 
and central California waters with 
nearly 1,000 sea lions affected in 
2005. 
 
In 2007 blooms of algae which 
produce the neurotox in domoic 
acid, f irst  appeared in southern 
California early in the spring and 
then moved north along the Central 
Coast . Hundreds of seabirds and 
marine mammals died. 
 
The domoic acid levels in Southern 
California have been even higher 
than those detected in Monterey 
Bay.  Large numbers of marine 
animals have been af fected, 
including dolphins. 
 
In humans, consumpt ion of seafood 
contaminated with the tox in causes 
amnesic shellf ish poisoning.  
 
1987- 88 EAST COAST OF USA  
Beginning in the spring of 1987 
bot t lenose dolphins began washing 
up on the coast  of New Jersey. This 
enormous and highly alarming die-
off of hundreds of dolphins (in 
reality the number of deceased 
dolphins is certainly vast ly higher 
than the number of st randed 

dolphins would indicate. Many 
dolphins were lost  at  sea and never 
counted). The strandings progressed 
from New Jersey south along the 
At lant ic seaboard f inally ending near 
Cape Canaveral, Florida in early 
1988.  By one est imate at  least  
2,500 dolphins were lost . Alarmingly 
high levels of contaminants were 
found in many of the stranded 
dolphins. After months of study an 
expert  contracted by the US 
government concluded that  the die-
off was the result  of red t ide 
generated brevitox in. Many 
scient ists, point ing to the high levels 
of tox ins in many of  the dolphins 
necropsied, disputed this conclusion 
vigorously and called that  f inding a 
cover up. 
 
FLORIDA 
Sara sota Bay. Trace elements of 
methylmercury have been found in 
bot t lenose dolphins in this body of 
water. High brominated f lame 
retardant  (BFRs) concentrat ions have 
been detected in dolphins near 
urban Sarasota Bay and rural St . Joe 
Bay in the Florida panhandle. The 
presence of BFRs in all dolphin 
samples indicates contaminat ion is 
wide spread.  
 
Dr. Randy Wells is quoted in Nat ional 
Geographic Online as saying that  
although dolphin numbers in these 
waters have risen slight ly over the 
last  few decades, scient ists are 
t rying to understand why so many 
f irstborn calves die: Less than a 
quarter live out  their f irst  year, 
compared with 70 to 80 percent  of 
subsequent births. 
 
One reason may be man- made 
pollutants and the t ransfer of 
chemical contaminants to calves 
through milk, according to Wells, a 
conservat ion biologist  with the 
Chicago Zoological Society and 



 

10                                                                                                          ©2 008 BlueVoice.org 

director of the Mote Marine 
Laboratory for Marine Mammal and 
Sea Turt le Research in Sarasota. 
Since 1970, Wells has led the world's 
longest- running dolphin study. 
 
Some dolphins in the Sarasota 
Bay area have pol lutant  levels 
among the highest  ever  
recorded, accord ing to Wel ls.  
 
East  Coast  Flori da thro ugh South 
Caro l ina. Several unusual mortality 
events have occurred in recent  years 
increasing concern for the health of 
bot t lenose dolphins along the east  
coast  of the United States. The heavy 
metals Aluminium, Chromium, 
Manganese, Copper, Zinc, Arsenic, 
Selenium, Stront ium, Rubidium, 
Molybdenm and Vanadium were all 
discovered in the t issues of 
dolphins. Levels in blood and skin 
are above levels thought  to be 
harmful to health. 
 
Indian River,  Flori da 
Dr. Gregory Bossart  of the Harbor 
Branch Research Inst itute and his 
colleagues have been studying 
dolphins and the ecology of the 
Indian River Lagoon (IRL) for nearly 
two decades. He has found 
orogenital neoplasia in At lant ic 
bot t lenose dolphins. Lingual 
papillomas and squamous cell 
carcinoma and genital papillomas 
have also been found in dolphins of 
this body of water. BossartÕs may be 
the f irst  report  of genital papillomas 
in free ranging bot t lenose dolphins 
from At lant ic coastal waters. 
 
Comprehensive health examinat ions 
were conducted from 2003 Ð 2004 
on 155 bott lenose dolphins during 
capture- release in the IRL and 
Charleston, SC (CHS). Some 30% of 
IRL dolphins had infect ious diseases 
such as lobomycosis according to 
Dr. Bossart . Mucocutaneous 

neoplasia associated with novel 
papilloma and herpes viruses were 
documented in both populat ions.  
 
The St . Lucie River which f lows into 
the IRL carries signif icant  quant it ies 
of agricultural runoff. 
 
Necropsy and photo 
ident i f icat ion data on IRL 
bot t lenose dolphins have 
show n a high prevalence of  
inf ect ious and inf lammatory 
d iseases of  the ski n and other  
organs.  
 
Mitchum and Bossart  et  al have 
compared OC pest icides, PCBs, 
PBDEs and polycyclic aromat ic 
hydrocarbons (PAHs) levels in 
dolphins from the IRL and 
Charleston, SC (CHS). Mean 
concentrat ions of PCBs were similar 
in the two locat ions, highest  in male 
dolphins and lowest  in females of 
reproduct ive age. Total DDT was 
higher for CHS dolphins compared 
to IRL dolphins. CHS dolphins had 
higher PBDEs. The males had among 
the highest  levels of this chemical 
ever found in marine mammals.  
 
In an abstract  ent it led Lobomycosis 
in At lant ic Bot t lenose Dolphins from 
Indian River Lagoon, Florida, Reif et  
al report  the presence of 
lobomycosis, a mycot ic infect ion 
caused by a yeast- like organism, 
among bot t lenose dolphins. The 
prevalence among the dolphins 
tested from the southern part  of the 
IRL was 30%.  ÒWe report  the 
emergence of a rare fungal disease 
in Florida bot t lenose dolphins in 
epidemic proport ions. Humans are 
also suscept ible to Lacazia loboi, a 
yeast- like organism. Ò The report  
went  on to say that  environmental 
st ressors may contribute to the 
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unusually high prevalence of the 
disease.  
 
Accord ing to Dr . Greg Bossar t , 
there is dolphin pox vi rus in 
the Ind ian River  Lagoon. This 
doesnÕt  hur t  the animal  but  
points to patholog ical  st ress. 
100% of  IRL dolphins had pox 
versus the usual  2% found in 
dolphins in other  locat ions. 
 
Flori da Panhandle  
In 1999 and 2004 there were two 
unusual mortality events that  took 
the lives of 227 dolphins in the area 
of St . JosephÕs Bay. The average 
number of dolphins that  st rand 
along the panhandle per year is 
eight .  
 
More than 103 dolphins died in St . 
Joseph's Bay and the surrounding 
area in Florida beginning March 10, 
2004. NOAA Fisheries declared an 
Unusual Mortality Event  for the 
panhandle on March 17.  Several 
forms of algae were found in the 
surrounding waters. In addit ion, 
preliminary results showed domoic 
acid (a biotox in produced by 
Pseudo- nitzschia) and brevetox in (a 
biotox in produced by Karenia brevis) 
in samples taken from the dolphins. 
 
Dolphin carcasses that  were located 
(many were not) had been dead for 
an ex tended period prior to recovery 
making tests for cause of death 
diff icult . Preliminary results on 
dolphin t issues from the init ial event  
indicated the following: 
 
Florida Marine Research Inst itute 
(FMRI) scient ists detected high 
concentrat ions of brevetoxin in 
dolphin t issues (stomach, liver, 
kidney, lung, cerebellum) and f luids 
(blood, urine); the highest  

concentrat ions of brevetoxins were 
found in the animals' stomachs. 
 
The t ime period for the Unusual 
Mortality Event  (March Ð April) 
corresponds to the t iming of similar 
mortality events in Texas.  
 
Immune panels suggest  a high level 
of parasit ic infect ion and/ or 
compromised immune response in 
the St . Joseph Bay populat ion of 
bot t lenose dolphins.  
 
Flori da, genera l  
The EPA has listed 16 polycyclic 
aromat ic hydrocarbons (PAHs) as 
priority pollutants because of their 
carcinogenic effects on aquat ic 
organisms. PAHs have been found 
around electricity generat ing plants 
and in ports in Florida. 
 
Recent ly manatees have shown 
symptoms characterist ic of PAH 
accumulat ion: e.g. impaired immune 
response, prolonged healing t imes, 
and eye pathology. 
 
CHARLESTON, SC (CHS) (See Indian 
River,  Flori da f or pai re d studies) 
CHS dolphins have a higher levels of 
persistent  chemicals, including 
emerging chemicals such as 
perflourinated compounds and 
PBDEs and higher levels of 
resistance to ant ibiot ics (70%) than 
IRL dolphins.   
 
Perflourinated compounds (PFAs) are 
persistent , bio- accumulat ing 
contaminants used in stain 
repellants, paper protectors, paint  
and polishes. High concentrat ions 
have been detected in plasma of 
dolphins in Charleston, SC and 
Delaware Bay, NJ. 
 
Ant ibiot ic resistant  E.coli were found 
in wild dolphins in Florida and South 
Carolina. The widespread use of 
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ant ibiot ics in humans, pets and 
agriculture may lead to the 
development of mult i- drug resistant  
bacteria. Most  ant ibiot ics tested 
have been shown to be persistent . 
Resistant  genes are readily 
t ransmit ted creat ing the potent ial 
for establishment of resistant  
bacteria within aquat ic life.  The 
most  common bacteria to which 
dolphins were resistant  were 
Ampicillin, Amox icillin, Penicillin, 
Cephalothin, Cefox it in, 
Erythromycin, Trimethoprim, 
Sulphiazol, and Osytetracycline. 
Aquat ic Mammals, 1/ 1/ 07, Bemiss, 
Bossart , et . al. 
 
When dr inki ng w ater  w as 
tested by the Associated Press 
f or  some 41- m i l l ion Amer icans, 
pharmaceut icals includ ing 
ant ib iot ics, mood stab i l izers 
and sex hormones w ere f ound. 
Tests w ere conducted in the 
nat ionÕs 50 largest  ci t ies and 
smal ler  w ater  providers in al l  
50 states. 
 
Rehtanz, Bossart  et  al reported in 
2005 the f irst  known case of  
cetacean papilloma virus has been 
detected in a bot t lenose dolphins at  
CHS.  
 
GULF OF MAINE  
Susan Shaw, founder of the 
nonprofit  Marine Environmental 
Research Inst itute (MERI) in Blue Hill, 
Maine, which conducts scient if ic 
research and educat ion on the 
impacts of pollut ion on marine life 
reported f indings at  the Marine 
Mammal Society Conference in Cape 
Town, South Africa in December, 
2007.  Her research on northwestern 
At lant ic harbor seals shows that  
tox ic chemical levels, especially in 
pups, are as high as any in the 
world. 

According to Dr. Shaw, ÒOver the 
past  three years this populat ion has 
experienced recurring disease 
outbreaks and high mortality rates. 
While the specif ic disease agent  is 
unclear, our studies show that  these 
seals carry high levels of PBDEs, 
PCBs, and other chemicals in their 
t issues that  may be compromising 
their immune responses.Ó 
 
This populat ion is af f ected by 
recur r ing ep izoot ics and mass 
mor tal i t ies. Some of  the yo ung 
seals are car ryi ng up to 4-
thousand ppm of  PBDEs in f at ty 
t issues. PCB levels are as high 
as 60 ppm in the yo ung 
animals.  
 
Their tox ic equivalency for Diox in 
like tox icity is also fair ly high in the 
200 ppt  lipid weight  range. Also 
high levels of polyflourinated 
compounds have been found in 
these seals.  
 
CAPE MAY, NJ  
Hepat ic panels suggest  impaired 
liver funct ion for many dolphins 
sampled near Cape May, NJ 
 
TEXAS  
Unusual mortality events have 
occurred along the Texas coast  with 
alarming frequency. Most  recent ly in 
2007 and 2008 during March and 
April. In 2008 116 bot t lenose 
dolphins were recovered in the 
Galveston area. Because the 
dolphins were generally in a state of 
advanced decomposit ion when 
found the cause of death could not  
be at t ributed. However there was no 
indicat ion the deaths were the result  
of f isheries interact ion. Traces of 
domoic acid were found in the three 
freshest  dolphins from 2007. D. 
Cowan, a pathologist  with the Texas 
Marine Mammal Stranding Network, 
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suggested that  brevitox in was 
involved and warned that  this could 
be harmful to humans.  
 
WESTERN NORTH ATLANTIC AND 
GULF OF MEXICO 
The brominated f lame retardant  
(BFR) and hexabromocyclodocane 
(HBCD) are products st ill in use with 
environmental release levels rivaling 
that  of PCBs prior to its 
discont inuat ion. PBDEs are 
tox icologically similar to PCBs, which 
were banned decades ago, though 
lit t le is known about  HBCD tox icity. 
PBDE concentrat ions are ten- fold 
greater and increasing more rapidly 
in Americans than in Western Europe 
where many of the brominated 
chemicals have been banned.  
 
WASHINGTON, SEATTLE 
The killer whales inhabit ing Puget 
Sound and surrounding waters are 
some of the best- known and most  
beloved marine mammals on earth. 
The ident it ies of all members of the 
pod are known; in some cases the 
family t ree can be ident if ied going 
back decades. 
 
These orca may also be the 
most  contam inated mar ine 
mammals on ear th. And f rom 
1995 Ð 2000 ten of  the males in 
J, K, and L pods d ied. Whi le 
there is no absolute proof  t hat  
they d ied f rom contam inants 
such as PCBs, thei r  carcasses 
d id  contain ast ronomical  levels 
of  these deadly toxins. 
 
According to Dr. Ken Balcomb, 
ÒWeÕve at t r ibuted most  of the 
mortality to the PCB levels in the 
t issues. Their immune systems are 
depressed, much like AIDs, so they 
donÕt defend themselves against  
common bacteria. And also their 
reproduct ive systems donÕt 

develop.Ó Females survive bet ter 
than males because when a mother 
orca nurses her calf she off loads 
huge amounts of  chemicals such as 
PCBs that  are stored in her lipid r ich 
milk. Often f irst - born calves do not  
survive. But  second and third born 
survive after the mother is 
unburdened of much of  her tox ic 
load. 
 
Flame retardants used worldwide in 
manufacturing vehicle parts and 
computers have been found in Puget 
Sound orcas. Traces of industrial 
st rength f ire retardant  have also 
been detected in wild and farm 
raised salmon.  
 
Harbor seals in Puget  Sound carry 
seven t imes the levels of PCBs as 
their counterparts in the Straights of 
Georgia, BC, Canada. Levels of 
PBDEs are approaching those of 
PCBs, indicat ing a signif icant  new 
chemical concern for these marine 
mammals.  
 
EASTERN NORTH PACIFIC  
Using blubber and remote biopsy 
samples, organochlorine profiles 
were correlated to the prey species 
of three different  groups of killer 
whales Ð resident  f ish eaters, 
t ransient  mammal eaters and 
offshore animals that  consume large 
pelagic f ish. Resident  f ish eaters had 
low OC contaminat ion in relat ion to 
t ransient  killer whales. OC results 
for some offshore killer whales were 
high, even though they eat  f ish. This 
suggests they eat  high t rophic level 
species such as shark or tuna which 
bio- accumulate contaminants over 
long lifet imes.  
 
NORTH PACIFIC OCEAN 
Stellar sea lions have undergone a 
drast ic decline in populat ion over 
the past  three decades, which has 
led to their being listed as  
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endangered. The precise reason for 
this decline is unknown. However 
PCBs are present  in high 
concentrat ions in the environment. 
High concentrat ions of POPs have 
been found to cause adverse affects 
in the reproduct ive and immune 
systems of marine mammals. 
According to Hulck et  al in Persistent  
Organic Pollutants in Blubber of 
Male Stellar Sea Lion from Different  
Locat ions in the Northern Pacif ic 
Ocean, ÒOur hypothesis is that  the 
Stellar sea lion populat ion decline or 
the failure to recover is due to long 
term exposure to POPs.  The decine 
may also be the result  of 
t ranslocat ion of their prey species 
due to changes in water 
temperature.Ó 
 
PBDE compounds were found in 
blubber from seals harvested  in the 
Bering Sea subsistence harvest  in 
Alaska. Due to their recent  
int roduct ion PBDEs are a relat ively 
recent  suite of chemicals for 
concern. Their chemical st ructure is 
similar to PCBs and they are thought  
to be disrupt ive of thyroid funct ion. 
Results indicate that  lower 
brominated congeners of PBDEs are 
present  in the Bering Sea 
environment. From PBDE 
Compounds in Blubber from Bering 
Sea Sussistence Harvest  of Ice Seals 
In Alaska, Quackenbush.  
 
CANADA 
St. Lawrence Estuary (SLE) Belugas: 
The Beluga populat ion has dropped 
from an est imated 5,000 to a 
current  est imate of 500- 600. The 
SLE Belugas were protected from 
hunt ing by the Canadian 
government start ing in 1980 but  so 
far have shown no sign of recovery.  
 
 
 

SLE Belugas are contam inated 
by PAHs.  Levels of  epi thel ial  
cancer  of  t he proximal  
intest ine, gast r ic cancer , 
gast rointest inal  ep i thel ial  
cancer , and mammary cancers 
are high in SLE Beluga.   
 
This is consistent  with the 
hypothesis that  PAHs are involved in 
the et iology of cancer in these 
animals. Cancer of the prox imal 
intest ine is rare among all species 
including humans except  in 
circumstances where the animal has 
been exposed to pest icides.  
It  is frequent  in bovine and ovine 
species exposed to herbicides such 
as 2,4- dichlorophenoxyacet ic acid. 
An interact ion between a virus and 
environmental carcinogenic 
compounds may be at  work in the 
SLE Belugas. Part icles consistent  
with papilloma viruses have been 
observed in a signif icant  number of 
carcasses. Other carcinogens are 
present  in the environment of the 
SLE Belugas. Benzopyrene has been 
found in high concentrat ions in blue 
mussels after t ransplantat ion into 
the Saguenay River, part  of the 
Beluga habitat . Sediments of the 
Saguenay River contain 500 Ð 4500 
ppb of total PAH dry weight , a 
concentrat ion level signif icant ly 
higher than Osaka harbor where PAH 
concentrat ions are 2870 ppb. These 
chemicals originate from upstream 
Aluminum smelters. SLE Belugas 
feed in sediments. These 
observat ions suggest  that  SLE 
Belugas ingest  PAHs in benthic 
invertebrates (those living at  the 
deepest  water level and in sediment) 
that  may contribute to the elevated 
rate of digest ive tract  cancers in the 
populat ion.  Mart ineau et  al.  
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Mart ineau in Cancer  in Wi ld l i f e 
repor ts ÒThe rate of  cancer  in 
the SLE Beluga populat ion is 
higher  than in any other  
populat ion of  w i ld  ter rest r ial  or  
aquat ic animalsÓ.  
 
Cancer was observed in 27% of adult  
animals found dead, a percentage 
similar to that  found in humans. A 
cancer rate of 163 per 100,000 
animals is much higher than in 
domest ic animals and humans. 
Environmental tox ins are thought  to 
be a precipitat ing factor in these 
cancers.  Thirty per cent  of cancers 
affect ing SLE beluga are found in the 
intest ine, close to the stomach.  
 
The human populat ion l iv ing in 
this area is af f l icted by rates of  
cancer  higher  t han f ound in 
other  par ts of  Quebec and 
Canada in general . Some of  
these cancers are 
ep idemiological ly related to 
PAHs.  
 
The SLE Beluga are also 
contaminated by heavy metals, PCBs, 
DDT, and their metabolites, which 
can, in some cases be more tox ic 
than the original chemical.  
Gastrointest inal epithelial cancers 
were the most  frequent  found in 
beluga in the SLE.  Mart ineau, 
Environmental Health Perspect ives 
 
Cetaceans have high levels of  CYP1A 
and low levels of CYP2B. SLE belugas 
have elevated levels of both 
enzymes, probably because CYP are 
induced by high levels of PCBs.Ó 
Elevated CYP1A levels may t r igger 
intest inal cancer by act ivat ing 
ingested PAHs into carcinogenic 
compounds.Ó   Mart ineau 
Environmental Health Perspect ives 
3/ 2002 
 

PBDEs were determined in blubber 
samples of 54 stranded adult  beluga 
whales between 1988 and 1999 in 
the St . Lawrence Estuary. The 
accumulat ion of PBDEs in belugas 
showed exponent ial increase 
throughout the t ime period. 
Increasing levels of PBDEs have been 
reported in human milk during this 
same t ime period. PBDE levels in 
beluga from the Canadian Arct ic 
sampled in 1997 was 4% of the 
levels found in belugas from the SLE  
between 1997 and 1999. Lebeuf 
Environmental Science and 
Technology, 2004 
 
CHILE 
Aquaculture act ivit ies in the study 
area generate intense organic 
enrichment producing 
eutrophicat ion and release of 
ant ibiot ics. Recently skin lesions 
have been discovered in marine 
mammals in this area for the f irst  
t ime. 
 
FAROE ISLANDS 
PBDEs in long f inned pilot  whales 
from Vestmanna range from 1000 to 
5000 ng/ g. Citat ion from Lebeuf 
paper (16, 49- 51). But  the levels for 
pilot  whales from Torshavn are in 
the same range as beluga in the SLE. 
 
A study publ ished in February 
2004 in the Journal  of  
Pediat r ics indicated that  higher  
than usual  mercury levels in 
the b lood of  mothers in the 
Faroe Islands had caused 
neurolog ical  prob lems in thei r  
chi ldren .  
 
The islandÕs residents eat  large 
quant it ies of very high- mercury pilot  
whale meat. The study was 
supported by the U.S. Nat ional 
Inst itute of Environmental Health 
Sciences, a part  of the Nat ional 
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Inst itutes of Health, and by the 
European Commission under its 
Environment and Climate Research 
Programme. 
 
HONG KONG  
Indo- Paci f ic Humpback  Dolphins 
The pest icide DDT showed the 
highest  concentrat ion among the 
OCs found in the bodies of the so-
called Pink Dolphins of this area and 
the rat io of DDT to its breakdown 
products suggest  there may have 
been a recent  nearby source of DDT 
into the dolphinsÕ ecosystem, most  
likely arriving down the Pearl River 
into the Pearl River Estuary.  
Concentrat ions of both DDTs and 
PCBs showed the typical pat tern of 
increase with age in males. In 
females they increased to sexual 
maturity then decreased as mothers 
off loaded the contaminants to their 
newborns through nursing on the 
lipid r ich milk.  Petroleum 
Hydrocarbons, polycyclic aromat ic 
hydrocarboins, organochlorine 
pest icides and PCBs in Indo- Pacif ic 
humpback dolphins from South 
China Waters. Leung et  al. 
 
Samuel Hung and colleagues have 
est imated the populat ion of pink 
dolphins in the Pearl River Delta to 
be 1400 individuals while 265 
dolphins have been ident if ied in 
Hong Kong waters. The habitat  is 
perhaps the fastest  growing 
industrial hub in the world. PCBs, 
OCPs (organochlorine pest icides) 
PAHs and petroleum hydrocarbons 
(PHCs) are widespread in the 
regionÕs waters.  
 
Concentrat ions of total PCBs ranged 
from 11,000  to 41,000 ng/ g in the 
males to 2413 to 4663 ng/ g in 
females, again showing the pat tern 
of higher male contaminat ion levels 
viz females who off load much of 

their tox ic burden into their f irst  
born calf. 
 
 A larger  propor t ion of  DDT in 
the b lubber  samples of  
dolphins inhabi t ing the w aters 
ad jacent  t o south China 
ind icates cont inuous input  of  
DDT into the aquat ic 
ecosys tem.  
 
PAHs were detected in all dolphins 
sampled. PAHs known to be 
carcinogenic accounted for 16.8%, 
44.8% and 27.2% of total PAHs 
found.  
 
Strandings, mortality and morbidity 
of Indo- Pacif ic humpback dolphins 
in Hong Kong with emphasis on the 
role of OC contaminants. Jefferson, 
Hung and Lam  
Eighty six  specimens were 
necropsied over the period 1995 Ð 
2004. Many were too badly 
decomposed to yield informat ion. 
Six  living individuals were also 
sampled. A large proport ion of the 
stranded dolphins were young of the 
year.  DDT was found in highest  
concentrat ions, again indicat ing 
there is a contemporary source of 
DDT contaminat ing these waters. It  
was suspected that  that  high 
concentrat ions of contaminants 
(especially DDTs and PCBs) in some 
specimens may have led (direct ly or 
indirect ly) to the deaths of the 
stranded animals.  
 
ITALY   
PCBs were found in the blubber of 
nine bot t lenose dolphins st randed 
on the eastern Italian coast . PCB 126 
was the major contributor to the 
est imated tox ic potency of PCBs in 
the dolphins. The total PCB 
concentrat ions ranged from 3534 to 
24375 ng/ g wet weight .  
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JAPAN 
See separate document for 
expanded coverage of tox ics in 
marine mammals and humans in 
Japan.  
 
MEDITERRANEAN SEA 
Mediterranean cetaceans, 
part icularly odontocetes (toothed 
whales), accumulate high 
concentrat ion of OC contaminat ion. 
Some OCs are known to be 
endocrine disrupt ing compounds. 
Marked differences in levels of OCs 
were found between f in whales 
(baleen whales) and odontocetes. 
Organochlorine levels were 
signif icant ly higher in the Stenella 
dolphin populat ion of the Western 
Mediterranean Whale sanctuary than 
in two other study areas.  
 
Mediterranean striped dolphins 
show much higher levels of mercury 
than those in the At lant ic. 
Mediterranean prey exhibit  high 
levels of mercury. Mediterranean 
bot t lenose dolphins had higher 
levels of mercury than their At lant ic 
counterparts. In fact , st r iped 
dolphins in the western 
Mediterranean have some of the 
highest  levels of POPs of any marine 
mammals.  
 
G. M.  Troisi, K.  Haraguchi, M. P. 
 Simmonds and C. F. Mason.   The 
levels of PCBs and PCB methyl 
sulphone metabolites were 
determined in the blubber of six  
species of cetaceans that  originated 
from the Ir ish Sea and the Aegean 
Sea (Mediterranean). Burdens 
ranging from 2.80 to 27.80 " g g 
(lipid weight) total PCBs and 0.03 to 
0.58 " g g (lipid weight) total methyl 
sulphones were recorded. The 
highest  cetacean methyl sulphone 
burden (0.58 " g g# 1) was in an Ir ish 
Sea harbor porpoise (Phocoena 
phocoena). Methyl sulphone isomer 

format ion capacity, as determined 
by PCBs varied considerably between 
species as follows: harbour porpoise 
(1:10) >  pilot  whale (Globicephalus 
melas), white- sided dolphin 
(Lagenorhyncus acutus) (1:50) >  
common dolphin (Delphinus 
delphis), Risso's dolphin (Grampus 
griseus), and striped dolphin 
(Stenella coerueoalba), (1:100), and 
was related to interspecif ic variat ion 
in PCB methyl sulphone format ion 
capacity. 
 
MEXICO 
Sirenians in Mex ico all have high 
levels of Haptaclor, Dieldrin and 
Mirex . All are carcinogens. PCBs and 
OCPs are very high in Chetumal Bay. 
 
NORTH SEA, BALTIC SEA 
The 1998 die- off of 20,000 
European harbor seals was the 
largest  such event  on record. This 
mass mortality occurred in a 
populat ion of 36,000 harbor seals in 
the North Sea where the seals were 
killed by phocine distemper virus 
(PDV). It  has been postulated that  
high levels of mercury and PCBs may 
interact  with the PDV. 
 
Teflon (PFOS) is well absorbed but  
poorly metabolized with a reported 
half- life of over eight  years. ItÕs long 
term tox ic effects in marine 
mammals are unclear but  
experimental exposure with land 
mammals reduced perinatal survival, 
and produced hepatotox icity, 
thyroid and neurological 
impairment. High levels were 
consistent ly documented in seals in 
the Balt ic Sea. Differing geographical 
locat ions affected values. 
Mediterranean bott lenose dolphins 
had liver values of  170 Ð 430 versus 
Gulf of Mex ico at  824.  Polar Bears 
in the Canadian arct ic had liver 
levels as high as 678. There is 
evidence these levels are increasing 
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over t ime. In the Balt ic sea levels in 
one species of seal increased from 
1996 at  86 Ð 180 to 100 Ð 384 in 
1998. Teflon is clearly another 
signif icant  contaminant  to be 
considered as a contributor to 
populat ion declines in marine 
species, which will worsen with its 
escalat ing use.  
 
UNITED KINGDOM 
Gareth Thomas of Lancaster 
University et  al found 
Organohalogenated contaminants in 
harbor seals from various 
populat ions around the Brit ish Isles. 
The invest igat ion took place in 
2003. Seals from the southwest  
Scot t ish coast  had the highest  levels 
of PCBs  with seals from eastern 
England having highest  levels of 
PBDEs. Hyperthyroid effects were 
correlated with levels of PBDEs in 
blubber. The researchers found 
signif icant ly higher levels of PCBs, 
but  not  other contaminants, in seals 
that  died of Phocine Distemper Virus 
than in aninals that  survive the 
epidemic. These PCB levels in dead 
seals were above the est imated  
threshold for effects on the immune 
systems of marine mammals.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Card igan Bay, Wales  Considering 
current  regulat ions it  can be 
surmised that  signif icant  pollutants 
in UK waters can only be chemicals 
that  were discharged in years past . 
Persistent  Organic Pollutants (that  
degrade very slowly) and heavy 
metals, which do not  degrade at  all, 
can remain a problem for decades, 
even centuries after release into the 
environment. 
 
In Cardigan Bay bot t lenose dolphins 
show signif icant  amounts of PCBs 
and some heavy metals. Relat ively 
high levels of organochlorines, or 
heavy metals such as mercury, could 
be producing chronic effects on the 
health of the dolphins which inhabit  
this area. These levels may reduce 
their ability to resist  disease or 
reproduce.  
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DOLPHINS ARE NOT FOOD 
 

Toxic Chemicals in Whale and Dolphin Meat  in Japan  
Heal th Consequences f or  Japanese Consumers 

 
Some 18- thousand DallÕs porpoise 
are killed each year off Northern 
Japan. Permits to kill some three 
thousand dolphins and small whales 
off the main island of Honshu are in 
effect . Most  of the dolphins taken 
are slaughtered for meat. An 
increasing number are taken into 
capt ivity and shipped to oceanaria, 
most ly in Asia. 
 
The recent  revelat ion of  
ext remely high levels of  
contam inants such as mercury, 
cadmium and PCBs in dolphin 
meat  has led some Japanese 
of f icials, concerned f or  t he 
heal th of  t he ci t izenry, to 
examine t he pol icy of  eat ing 
cetaceans. 
 
For some two decades 
environmentalists in Japan and from 
western NGOs have been at tempt ing 
to stop the brutal slaughter of 
dolphins and small whales in a few 
fishing villages in Japan. Init ial 
efforts were based on exposing the 
brutality of the hunts. That  has had 
considerable impact  but  has not  
ended the killing. The revelat ion of 
high levels of tox icants in dolphin 
meat has led to a decrease in 
demand for dolphin meat. 
 
Dolphin meat is often mislabeled as 
whale meat in violat ion of Japanese 
food safety laws.  The change of the 
meat sold in stores from baleen 
whales, which are low t rophic 
feeders, to dolphins which are high 
t rophic feeders, subjects those  
 
 

eat ing this meat to high levels of  
heavy metals, such as mercury, and  
organochlorines like PCBs, diox ins 
and benzenes.  
 
BlueVoice.org is conduct ing tests on 
meat taken from dolphins killed at  
Taij i, Japan and sold for human 
consumpt ion. We are also test ing 
hair samples of people who eat  
whale and dolphin meat to check for 
levels of contaminants. These tests 
are conducted in Japanese facilit ies 
in consultat ion with Japanese 
doctors and scient ists.  
 
The f i rst  test  conducted in 
2008 by BlueVoice.org of  meat  
f rom a bot t lenose dolphin 
take n at  Tai ji  revealed mercury 
at  7 .20ppm Ð eighteen t imes 
higher  than the m aximum level  
perm i t ted under  Japanese 
heal th standards.  
 
Fish caught  in Japanese coastal 
waters average 0.63 Ð 1.41 pg (pico 
grams) of mercury. A test  by 
BlueVoice of f ish caught  in local 
waters and sold in markets in Taij i, 
Japan during November 2007 
showed ten f ish species presented 
values of .02 ppm to 0.49 ppm of 
mercury. These are acceptable levels 
but  do not  reflect  contaminat ion 
levels for dolphins and small whales 
taken and eaten in Taij i. The bot tom 
line is that  the f ish from the Taij i 
area is safe to eat  while dolphin and 
whale meat is not .  
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LEVELS OF MERCURY IN DOLPHIN 
MEAT 

 
In humans, even low- level mercury 
poisoning has been found to cause 
memory loss, hair loss, fat igue, 
depression, diff iculty concentrat ing, 
t remors, headaches and neurological 
damage, especially in children. 
Elevated levels of mercury can lead 
to heart  disease in humans and 
marine mammals. Because mercury 
is hard for the body to eliminate, it  
bioaccumulates. 
 
As news of contaminat ion levels in 
dolphins became more widely known 
in Japan the Taij i f ishing cooperat ive 
sought  ways to promote the sale of 
their product . In an ef fort  to expand 
the demand, the Taij i f ishing 
cooperat ive donated dolphin meat to 
local schools. Taij i, Japan City 
Councilman Junichiro Yamashita 
learned of the high levels of mercury 
in the meat provided to the schools 
and had samples tested.   
 
The resul ts led him  to cal l  
dolphin meat  served in local  
schools Òtoxic w asteÓ because 
of  the high mercury levels.  
 
Mr. Yamashita has led a successful 
f ight  to end the pract ice of giving 
meat from locally caught  dolphins to 
schoolchildren. Yamashita stated 
publicly that  he and a colleague had 
found ex tremely high mercury and 
methyl mercury levels in samples of 
meat from pilot  whales killed in a 
local bay and sold in local stores. 
Pilot  whales are actually large 
dolphins.  Yamashi t a and another 
counci lman said  they were  
shocked by the re sul ts. One 
dolphin sample had 10 t imes the 
heal th m inist ry Õs advised level  of  
0.4 ppm f or merc ury . The level for 
methyl mercury was tested at  10.33 
t imes the minist ryÕs safe level of 

0.3ppm.  Another sample of dolphin 
meat tested at  16 t imes the 
allowable level of mercury and 12 
t imes the allowable level of methyl 
mercury. Some of the dolphin meat 
results were higher than seafood 
tested during the Minamata 
catastrophe, according to Dr. Shigeo 
Ekino of Kumamoto Science 
University in Kyushu. Dr. Ekino is 
famous for his study of brain 
specimens from deceased Minamata 
vict ims that  reveal even low levels of  
methyl mercury can damage or 
destroy neurons.  In tests conducted 
over several years pieces of meat 
taken from pilot  whales slaughtered 
at  Taij i all ran many t imes the 
governmentÕs upper limit  of 0.4 
ppm. One was found to have 11 
ppm of mercury and 2.6 ppm of 
PCBs, in its f lesh. The governmentÕs 
limit  on PCBs is 0.5 ppm.  
 
Gyokyo, the leading supermarket  in 
Taij i, stopped selling pilot  whale 
after it  was shown to have 
dangerous levels of mercury. The 
townÕs other supermarket , owned by 
the f ishing cooperat ive cont inues to 
sell the tox ic pilot  whale meat. The 
local schools have refused to accept  
further deliveries of dolphin meat 
and it  appears villagers are eat ing 
less of the t radit ional product .  
 
Dr. Tetsuyo Endo, a researcher at  
the University of Hokkaido, has 
published numerous studies 
showing dolphin meat sold to the 
public often exceeds government 
health standards of 0.4 parts per 
million of mercury.  The highest  
level he has found is 100 ppm from 
a bot t lenose dolphin. Endo has 
called for a government 
invest igat ion into the selling of 
dolphin meat. ÒDolphins are not  
food,Ó he said. 
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Dr. Endo has told BlueVoice.org the 
consumpt ion of organ meat of  some 
dolphins could cause Òacute mercury 
poisoning.Ó He advises these 
products be taken off the shelves 
immediately. 
 
High levels of  mercury in marine 
products is by no means a problem 
restricted to Japan. It  is a worldwide 
phenomenon. But  the problem is 
amplif ied many t imes for consumers 
of dolphin meat.  
 
Dr. Jane Hightower, an internist  in 
San Francisco warns Òsome 
chemicals act  synergist ically. 
Together, combinat ions such as 
mercury and lead, cadmium or 
aluminum can cause more risk than 
mercury aloneÓ. (Consumers of 
dolphin meat in Taij i show 
dangerously elevated levels of 
cadmium, which is thought  by some 
to be a carcinogen). She is also 
concerned about  levels of mercury in 
terms of heart  health.  
 
A mercury level  in hai r  of  2ppm 
doubles the r isk of  hear t  at tack 
and t r ip les the r isk of  death 
f rom hear t  at tack.   
 
The highest  concentrat ions reported 
of cadmium in kidney and liver of 
cetaceans have been 125 and 134 
ug/ wet g in pilot  whales. 
 
Mercury levels tested in hair of 
Japanese populat ions obtained from 
10 distr icts indicated that  25% of 
Japanese females of child- bearing 
age were est imated to be exposed to 
methyl mercury over the provisional 
tolerable weekly intake (ptwi) level 
set  by the Japanese minist ry of 
health and welfare. Yasutake et  al 
Journal of Health and Science.  
 
Yasutake et  al took hair samples 
from 8665 individuals from 1999 Ð 

2002, collect ing samples in barber 
shops and primary schools in 9 
prefectures. Informat ion was 
gathered on age, sex , amount and 
species of f ish eaten and art if icial 
waving and coloring of hair. Analysis 
revealed that  mercury levels were 
signif icant ly correlated with the 
intake of f ish and shellf ish.  
 
The Japanese agencies regulat ing 
health have set  a standard of 0.4 
ppm for mercury and 0.3ppm for 
Methyl mercury Ð but  these levels 
are not  even applied to whale and 
dolphin products. The United States 
EPA defines safe levels for methyl 
mercury at  0.1 ppm.   
 
The mayor of Taij i has said the local 
dolphin hunt ing industry has lost  
US$1- million from adverse react ion 
to publicat ion of informat ion about  
mercury content  in dolphin meat. 
Dolphin and whale meat is st ill sold 
and dolphin and whale hunt ing 
cont inues to be subsidized by the 
government at  the expense of 
Japanese taxpayers. Japanese have 
vivid memories of the Minamata 
t ragedy in which more than 2,000 
people were killed or sickened from 
consuming f ish contaminated with 
mercury. 
 
Mercury is not  the only tox in found 
in dolphin and whale meat. 
Whale and dolphin meat can be 
highly contaminated by both heavy 
metals and PBOPs (persistent  
bioaccumulat ive organic pollutants) 
such as PCBs, and pest icides such as 
DDT and chlordanes.  
 
The Japan Fisher ies Agency 
Food Sani tat ion Com mit tee has 
advised pregnant  w omen not  to 
eat  bot t lenose dolphin meat  
more t han once every tw o 
months.  
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PERSISTANT ORGANIC 
POLLUTANTS Ð A LINK TO JAPANÕS 

DECLINING BIRTH RATE? 
 
Organochlorines such as PCBs, 
diox ins, PBDEs and many other 
persistent  organic pollutants are 
known to mimic estrogen and other 
hormones.  They are somet imes 
referred to as endocrine distuptors.  
Japanese who eat  large quant it ies of 
f ish, and especially those who eat  
whales and dolphins, may be 
exposed to very high levels of these 
endocrine disruptors. Men may 
become more feminized and women 
accumulate higher than natural 
levels of estrogen and estrogen 
imitators.  
 
A group of Japanese scient ists 
reported in September 2007 that  the 
breast  milk of Japanese women 
tested was contaminated by PCBs. 
The scient ists reported the likely 
route of ingest ion into human 
bodies was through consumpt ion of 
f ish. ÒOne of the causes of the 
human contaminat ion is believed to 
be intake of f ish,Ó said Sochi Ota, 
associate professor at  Setsunan 
University. It  should be emphasized 
that  dolphins, at  the apex of the 
food chain, have far higher 
concentrat ion of contaminants than 
most  f ish.  
 
Sperm counts in Japanese m en, 
al ready low , are decreasing and 
chemicals that  d isrupt  human 
horm ones may be t o b lame, 
accord ing to a repor t  by 
Yasunor i  Yoshimura, a 
professor  of  obstet r ics and 
gyn ecology at  Keio Universi t y . 
 
An analysis of  semen samples from 
6,000 Japanese men found a 12 
percent  decrease in the number of 
sperm over the past  three decades.  

Samples taken from medical 
students in the 1970s contained an 
average of about  65 million sperm 
per millil it re of semen.  The f igures 
decreased to about  63 million in the 
1980s and further dropped to about  
57 million in the 1990s.  
Environmental chemicals that  mimic 
human hormones could have a role 
in the decline in sperm counts, 
Yoshimura said. 
 
Japan has one of the highest  life 
expectancies in the world. The rat io 
of people aged 65 and over to the 
whole populat ion more than doubled 
from 7.07% in 1970 to 18.0% in 
2001. This rat io is magnif ied 
because of the low recruitment rate 
of babies into the society.  
 
JapanÕs populat ion is aging. A f lat  
populat ion level is only maintained 
because Japanese are living longer. 
Recruitment into the populat ion has 
fallen to a record low. JapanÕs 
populat ion was 127.3 million as of  
2001. The annual growth rate fell 
below 1% in 1977 and by 1999 had 
dropped to 0.16, a port ion of this 
due to immigrat ion not  through 
birth of Japanese. 
 
The number of people under 15 
years of age dropped to a post- war 
low of 18.28 million in 2001, a 
decrease of 190,000 over one year.  
 
Whether low sperm counts in 
Japanese men is related to this 
phenomenon should be studied on 
an urgent  basis.  
 
Tests on pilot  whale meat taken 
from Taij i found 2.6 ppm of PCBs.  
The governmentÕs limit  on PCBs is 
0.5 ppm. In humans, PCBs can cause 
liver disease, ocular lesions, 
compromised immune response, 
reproduct ive problems and cancer.  
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Dioxin, recognized w idely as a 
carcinogen, is another  toxin 
f ound in dolphin and w hale 
meat .  
 
An expert  in organochlorine (OC) 
contaminat ion, Dr. K. Haraguchi, has 
reported that  one meal of 50 grams 
of whale or dolphin may const itute 
the TDI (tolerable daily intake) of 
diox in for a person weighing 50 kg. 
A single gram of blubber from the 
most  highly contaminated dolphin 
sampled would exceed tolerable 
limits by a factor of three. In 
humans, OCs can cause effects in 
reproduct ive/ sexual development, 
plus immune system damage, 
thyroid disorders, nervous system 
disorders, endometriosis and 
diabetes. 
     
In a study presented to Internat ional 
Whaling Commission (IWC) 
conference in Australia, Japanese 
researchers reported f inding diox in 
levels up to 172 t imes the tolerable 
daily intake in marketed whale meat. 
The study was headed by Koichi 
Haraguchi of Daiichi University in 
Fukuoka, Japan. Researchers looked 
at  38 types of whale and dolphin 
meat sold in 1999 and early 2000 in 
Japan. 
 
Dolphin meat showed the highest  
levels of diox ins. Minke whales from 
the north Pacif ic were nex t  highest . 
Southern Hemisphere Minkes were 
relat ively low in this chemical.  
 
Cetacean products such as 
bacon/ blubber are contaminated to 
a degree unacceptable for human 
consumpt ion according to standards 
set  by Japanese health authorit ies 
for diox in- like compounds. 
Haraguchi 2000. 
 
 
 

Researchers concluded people who 
eat  relat ively large quant it ies of f ish 
are at  r isk for diox in- induced 
neurobehavioral effects with 
part icular r isk for infants.   
Simmonds, Haraguchi et  al. Human 
Health Signif icance of  
Organochlorine and Mercury 
contaminants in Japanese whale 
meat. 
 

TOXICS IN WHALE MEAT 
 
Japan obtains much of its whale 
meat from itÕs widely rejected 
pseudo- scient if ic hunts of whales in 
the Antarct ic and Northwest  Pacif ic. 
While Japan calls these hunts 
ÒresearchÓ operat ions they have 
been condemned worldwide. Drive 
f isheries, primarily conducted from 
the village of Taij i, and harpoon 
hunts conducted on DallÕs porpoise 
in the north of Japan are addit ional 
sources of cetacean meat.  
 
The Asahi Shimbun (JapanÕs second 
most  widely circulated newspaper ) 
reported in 2003 that  studies of 
several variet ies of whale meat 
conducted by the japan health 
minist ry revealed that  many samples 
contained unacceptable levels of 
tox ic chemicals, such as PCBs and 
methyl mercury. The samples tested 
were taken from fat  and muscle 
meat from five BeardÕs beaked 
whales taken off  Northern Japan. 
The minist ryÕs research group 
detected PCB levels between 5 and 
11 ppm and methyl mercury levels 
between 0.37 and 1.3 ppm in the 
whales muscles. The Health minist ry 
limit  is 0.5 for PCBs and 0.3 for 
methyl mercury in sea food.  
 
The Provisional Tolerable Weekly 
Intake (PTWI) for methyl mercury 
would be exceeded by an average 
consumpt ion of only 16g of  whale 
liver products per week.  
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The highest  level  of  mercury 
ever  detected w as 204 ppm in 
the l iver  meat  of  a w hale, 
exceeding the ÒsafeÓ level  by 
400 t imes.  
 
Japanese researchers report  that  
approximately half the intake of 
diox ins in Japanese people comes 
from fish.  
 
T- Hg (total mercury) levels found in 
boiled whale liver were high enough 
to cause acute intox icat ion from a 
single serving.  Contaminat ion levels 
of T- Hg and M- Hg in red meat from 
toothed whales were 8.94+ / -  13.3 
and 5.44 + / -  5.72 ug/ wet g. These 
levels exceeded  limits of T- Hg (0.4 
ug wet g) set  by the Japanese 
Minist ry of Health and Welfare by 22 
and 18 t imes respect ively. 
 
The ingest ion of 500 mg of mercuric 
chloride can cause severe poisoning 
and even death in humans.  The 
consumpt ion of boiled liver provides 
enough mercury to cause acute renal 
failure.  
 
A recent  study of dolphin and whale 
meat conducted by the 
Environmental Invest igat ion Agency 
(EIA) collected in Wakayama 
prefecture near Taij i has shown 
elevated levels of PCBs in dolphin 
meat. Sample EIA 07- 16 was labeled 
RissoÕs dolphin meat. But  DNA 
test ing showed it  was either one of 
the following: bot t lenose, stenella or 
delphinus. The PCB level was 1.512 
pp. A sample of dolphin meat 
purchased in southwestern Japan 
was in fact  RissoÕs dolphin and 
showed a level of PCBs at  1.243 
ppm. The Japanese have set  a level 
of .5ppm as a tolerable level for 
PCBs in meat. So both samples of  
 
 

dolphin meat sampled by EIA were 
signif icant ly in excess this  
benchmark. In both cases levels of  
mercury and methyl mercury were 
over regulatory levels. 
 
 
AMYLOIDOSIS IN WHALES NEAR 
JAPAN  
 
Amyloidosis is a disease 
characterized by the t issue 
deposit ion of autologous 
ex tracellular f ibrillar proteins 
pressing adjacent  t issues. There is 
only one report  of it  in cetaceans. 
Among twelve Beaked Whales 
stranded along the Sea of Japan, 
Amyloidosis was found in two of  
them. Livers were part icularIy 
swollen with marked atrophy of 
heaptocytes. Deposit ion of amyloid 
in kidneys, heart , spleen, pancreas, 
adrenals was noted. Amyloidosis is 
associated with diseases such as 
Mult iple Myeloma.  Tajima et  al. 
Journal of Zoo and Wildlife Medicine. 
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Stud y Shows Mer cur y Af f ects Brain Development  
 
For immediate release: February 06, 2004 
Harvard School of Public Health  
 
Boston, MAÑ  With methylmercury a worldwide contaminant  of seafood and 
freshwater f ish and known to produce adverse nervous system effects, 
especially during brain development, researchers from the Harvard School of 
Public Health and inst itut ions in Japan, Denmark and the Faroe Islands 
undertook an assessment of possible brain funct ion impairment in adolescent  
children due to prenatal exposure to mercury when the mothersÕ diet  was high 
in seafood. The authors found that  high levels of mercury passed from mother 
to child in utero produced irreversible impairment to specif ic brain funct ions in 
the children. The study was carried out  in the Faroe Islands and appears in the 
February issue of The Journal of Pediatrics. 
 
Mercury exposures among the children in the study were assessed through 
analyses of cord blood samples at  birth and hair samples taken at  ages 7 and 
14. Some 1,022 mothers and their children from the Faroe Islands participated 
in the research. The mothersÕ hair mercury levels at  childbirth in most  cases 
exceeded 1 microgram per gram, the exposure limit  recommended by the 
Nat ional Research Council and the U.S. Environmental Protect ion Agency (EPA).  
 
The Faroe Islands are located in the North At lant ic Ocean between Norway and 
Iceland. The islandsÕ economy is centered on the f ishing industry and f ish 
processing. The diet  of the inhabitants includes high intake of  seafood and 
whale meat. 
 
A second paper in The Journal of Pediatrics by the same authors reports that  the 
neurological changes are also linked to decreased nervous system control of the 
heart  funct ion. At  higher mercury exposures, the children were less capable of 
maintaining the normal variability of the heart  rate necessary to secure proper 
oxygen supply to the body. 
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CANCER IN DOLPHINS Ð AN EMERGING THREAT? 
 
Unt il recent  years cancer was 
virtually unknown in dolphins. Today 
a growing number of cancers are 
being found in dolphins around the 
world.  In cases where dolphins with 
cancer have been in a state of 
decomposit ion that  allowed analysis, 
high levels of POPs have been found, 
support ing the hypothesis that  
organic contaminants are implicated 
in the et iology of the disease. The 
suscept ibility of dolphins to 
tox icants is made worse because 
dolphins lack genes that  process 
these chemicals (see technical 
papers at  back of this report ). 
Because of genet ic similarit ies with 
humans it  would be foolish to ignore 
this t rend in dolphins. 
 
Whole populat ions of  dolphins 
are in danger  of  ext inct ion due 
to accum ulat ion of  toxic 
chemicals.  
 
Human beings who eat  f ish from the 
environments shared with dolphins 
aff licted with high levels of  
contaminat ion would be well advised 
to take these dangers into account  
in their select ion and levels of 
consumpt ion of f ish. 
 
Only 33 cases of cancer have been 
found worldwide in cetaceans, other 
than the SLE Beluga, according to 
Daniel Mart ineau. But  this does not  
mean that  more cases than this do 
not  ex ist . In most  cases stranded 
dolphins are found in a state of 
decomposit ion that  disallows many 
forms of test ing. In addit ion budgets 
for such research are sparse. 
 
St . Lawre nce Estuary  Belugas. The 
Beluga populat ion has dropped from 
an est imated 5,000 to current  
est imate of 500- 600. The SLE 

Belugas were protected from 
hunt ing by the Canadian 
government start ing in 1980 but  so 
far there is no sign of recovery.  
 
SLE Beluga are contaminated by 
polycyclic aromat ic hydrocarbons 
(PAHs) produced by local aluminum 
smelters. The extraordinary level of 
cancer in this populat ion is 
consistent  with the hypothesis that  
PAHs are involved in the et iology of 
cancer in mammals. Daniel 
Mart ineau, et  al Cancers found 
include epithelial cancer of the 
proximal intest ine, gastric cancer, 
gastrointest inal epithelial cancer and 
mammary cancer.  Cancer of the 
proximal intest ine is rare among all 
species including humans. It  is 
frequent  in bovine and ovine species 
exposed to herbicides such as 2,4-
dichlorophenoxyacet ic acid. An 
interplay between a virus and 
environmental carcinogenic 
compounds may be at  work in the 
SLE Belugas. Part icles consistent  
with papillomaviruses have been 
observed in papillomas found in a 
signif icant  number of carcasses.  
 
Carcinogens are present  in the 
environment of the SLE Belugas. 
Benzopyrene was found in high 
concentrat ions in blue mussels in 
the Saguenay River. Sediments of 
this r iver, part  of Beluga habitat , 
contain 500 Ð 4500 ppb of total PAH 
dry weight , a concentrat ion level 
signif icant ly higher than Osaka 
harbor where PAH concentrat ions 
are 2870 ppb. The PAHs originate 
from upstream aluminum smelters. 
SLE Belugas feed in sediments. 
These observat ions suggest  that  SLE 
Belugas ingest  PAHs in benthic 
invertebrates that  may contribute to 
the elevated rate of digest ive tract  



 

27                                                                                                          ©2 008 BlueVoice.org 

cancers in the populat ion.  
Mart ineau et  al. 
 
Mart ineau: Cancer in Wildlife. ÒThe 
rate of cancer in the SLE Beluga 
populat ion is higher than in any 
other populat ion of wild terrestrial 
or aquat ic animalsÓ. Cancer was 
detected in 27% of adult  beluga 
whales found dead. The cancer rate 
of 163 per 100,000 animals is much 
higher than in domest ic animals and 
humans.  
 
Accord ing to Mar t ineau, ÒThe 
human populat ion l iv ing in this 
habi tat  is af f ected by rates of  
cancer  higher  t han f ound in 
other  par ts of  Quebec and 
Canada in general . Some of  
these cancers are 
ep idemiological ly related to 
PAHs.Ó  
 
In 50 Beluga examined in the 
Canadian Arct ic no cancer was 
found.  
 
The SLE Beluga are contaminated by 
heavy metals, PAHs, PCBs, DDT, and 
their metabolites, which can, in 
some cases be more tox ic than the 
original chemical.  
 
Cancer of the prox imal intest ine is 
rare in all animal species and 
humans except  in circumstances 
where the animal has been exposed 
to pesticides.  
 
An interact ion between viruses and 
environmental tox icants may be a 
factor in the high cancer rates 
among SLE Beluga.  
 
Almeri a, Spain . An ovarian tumor 
was found in a juvenile CuvierÕs 
Beaked Whale. High levels of  PCB 
congeners were detected. Residue 
levels of 13 PCB congeners and OC 

pest icides were also found. Diox in-
like PCBs were greater than the 
threshold level for observed effects 
on reproduct ion, carcinogenesis and 
immunity in mammals.  Espinosa de 
los Monteros.  
 
Results of a study by Frenzilli 
showed a stat ist ically signif icant  
increase of DNA damage after PAHs 
exposure in three species 
invest igated in the Mediterranean -  
st r iped dolphin, bot t lenose dolphin 
and a f in whale.  
 
Flori da 
Six  dolphins from three species were 
found by Greg Bossart  along the East  
Coast  of Florida with immunoblast ic 
lymphoma, also referred to as 
mult iple myeloma. One hypothesis is 
that  a retro virus was responsible for 
these lymphomas. The dolphins 
were not  tested for chemical 
contaminants but  were found in an 
area into which herbicides from the 
Lake Okeechobee sugar industry 
f low.   
 
In April, 2004 J. R. Jabera et  al found 
a bot t lenose dolphin stranded alive 
off Gra n Canari a (Canary  Islands) 
with hepatosplinic lymphoma, AKA 
immunoblast ic lymphoma; AKA 
mult iple myeloma. The researchers 
detected eleven PCB congeners, 23 
OC pest icides and 16 PAHs in this 
dolphin. High concentrat ions of 
PCBs 153, 180, 138 and 187 found 
may have been associated with the 
hepatosplinic lymphoma. 
 
Texas Coast : Two cases of cancer 
were found among 90 bot t lenose 
dolphins examined along the Texas 
Gulf Coast  from 1991 Ð 1998. One 
was a myelogenous leukemia, the 
other a bile duct  carcinoma.  
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MULTIPLE MYELOMA IN DOLPHINS 
 
Mult iple myeloma is a cancer of 
plasma cells. Recent  studies have 
shown that  chemical pollutants play 
a role in the et iology of this 
hematological cancer in some cases. 
 
Unt i l  recent ly cancer  w as 
vi r tual ly unkn ow n in mar ine 
mammals. Today i t  is a 
grow ing problem and 
ind icat ions are that  chemical  
contam inat ion is a culpr i t .  
 
BlueVoice is conduct ing a worldwide 
search for incidences of Mult iple 
Myeloma in dolphins and other 
marine mammals. 
 
In 1997 Dr. Greg Bossart  published a 
paper in which he described the 
occurrence of Immunoblast ic 
lymphoma (hereafter called mult iple 
myeloma) in f ive dolphins of three 
species found along the southeast  
coast  of Florida during a two year 
period. These were the f irst  reported 
cases of mult iple myeloma in 
dolphins. It  was not  possible to 
conduct  tests for pollutants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In April, 2004 J. R. Jabera et  al 
reported in a paper ent it led 
ÒHepatosplenic Large Cell 
Immunoblast ic Lymphoma in a 
Bot t lenose Dolphin with High Levels 
of PCBsÓ, a case of  mult iple myeloma 
in a bot t lenose dolphin found in the 
Canary Islands.  The dolphin was 
found stranded and alive. Eleven PCB 
congeners, 23 organochlorine 
pest icides and 16 PAHs were 
detected in blubber and liver. Jabera 
concludes ÒHigh concentrat ions of 
PCBs 153, 180, 138, and 187 found 
in the liver may have been 
associated with the hepatosplenic 
lymphoma (mult iple myeloma).  
 
In 2008 Michelle Fleetwood of the 
Armed Forces Inst itute of Pathology,  
wrote of an adult  female bot t lenose 
dolphin found dead on a beach at  
SullivanÕs Island, Charleston County, 
Southy Carolina. Her diagnosis was 
B- cell immunoblast ic lymphoma 
(mult iple myeloma). She commented 
in her paper that  hematopoiet ic 
neoplasms are rare in cetaceans. 
Contaminant  test ing on this 
dolphinÕs t issues is pending as of 
June, 2008. 
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Per sistent  Organi c Pol lut ant s (POPs) 
 
Genera l  Fact s 
¥ Persistent  organic pollutants (POPs) are organic compounds that  resist  

environmental breakdown via biological, chemical, and photolythic 
processes, some taking as long as a century to degrade. 

 
¥ POPs exposed to the environment are proven to travel long distances from 

their origin via wind and ocean currents.  Precipitat ion has been found to 
carry PCBs (polychlorinated biphenyls) 

 
¥ POPs therefore can be found globally, even in areas such as the Arct ic and 

Antarct ica, far from their source.  Human exposures in certain Arct ic areas 
are among the highest  worldwide. 

 
¥ POPs bio- concentrate as they move up through the marine food chain and 

accumulate in the fat ty t issues of living organisms at  higher t rophic levels. 
 
¥ Marine mammals around the world carry high burdens of POPs.  
 
¥ Although many countries have banned these chemicals, they remain 

stockpiled, are produced or used illegally, or, because of lengthy half- lives, 
they cont inue to ex ist  in soil, or other environmental media. 

 
¥ The United Nat ions is current ly considering the eliminat ion or reduct ion of 

twelve of some of the most  damaging POPs through the formulat ion of  an  
 
internat ional t reaty. Nine of the POPs chemicals under considerat ion are 
pest icides that  have been ex tensively used in both developed and developing 
countries.  
 
 
Genera l  Heal th Ef f ects 
  
¥ POPs can disrupt  the endocrine, reproduct ive, and immune systems. The 

developing brain and nervous system may be most  vulnerable. 
 
¥ POPs are capable of causing behavioral problems, cancer, diabetes and 

thyroid problems. 
 
¥ According to a landmark longitudinal study, babies whose mothers ate large 

amounts of highly contaminated f ish (PCBs were measured) from Lake 
Michigan had lower birth weights, smaller head circumferences and shorter 
at tent ion spans than babies whose mothers did not  eat  f ish. Followed over 
11 years, the exposed children have cont inued to do poorly in a range of 
skills and development tests, including deficits in general intellectual 
funct ioning, short -  and long- term memory, and at tent ion span. 

 
¥ The health of marine mammals has deteriorated signif icant ly over the past  

two decades. Many of the newly emerging and resurgent  diseases are 
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associated with immune system dysfunct ion and suggest  a broad 
environmental dist ress syndrome.  

 
¥ Marine mammals present  a metabolic imbalance, so they are considered one 

of the most  vulnerable organisms with respect  to long- term tox icity of man-
made chemicals such as organochlorines. Cetaceans (whales and dolphins) 
are known to have a poor ability to detox ify organic pollutants because they 
lack isozymes that  are required to detox ify DDT and PCBs. 

 
 
ÒThe Dirt y DozenÓ 
These 12 POPs are often referred to as the Òdirty dozenÓ: 
 
Aldri n Ð an organochlorine insect icide;  
¥ A pest icide used to control soil insects. It  has been widely used to protect  

crops such as corn and potatoes, to protect  wooden structures from 
termites. 

¥ It  is ox idized in the insect  to form dieldrin, a neurotox in. 
¥ It  is a carcinogen as well as a mutagen. 
¥ It  binds strongly to soil part icles, is resistant  to leaching into ground water. 

It  is released from soil by volat ilizat ion. 
¥ Due to its persistent  nature, aldrin is known to bio- concentrate. 
¥ Aldrin is tox ic to humans causing headache, dizziness, nausea, general 

malaise, and vomit ing, followed by muscle twitchings, myoclonic jerks, and 
convulsions. 

¥ Occupat ional exposure to aldrin, in conjunct ion with dieldrin and endrin, has 
been associated with a signif icant  increase in liver and biliary cancer. - Aldrin 
may af fect  immune responses. 

¥ Many countries, including the US have ended its usage and manufacture  
¥ It  is a carcinogen as well as a mutagen. 
 
Chlord ane Ð a manufactured pesticide; 
¥ Chlordane is a broad spectrum contact  insect icide that  has been used on 

agricultural crops as well as being used ex tensively in the control of termites 
¥ Banned in US in 1988 by the EPA; 
¥ Chlordane st icks st rongly to soil part icles at  the surface and is not  likely to 

enter groundwater. As a result  it  can stay in the soil for over 20 years and 
breaks down very slowly. 

¥ Bio- concentrates in f ish, mammals, and birds; 
¥ In both humans and animals, it  can damage nervous and digest ive systems, 

and liver -  Has caused convolut ions and death; 
¥ Recent  human studies have linked chlordane exposure with prostate and 

breast  cancers. 
 
DDT Ð a synthetic pest icide 
¥ DDT is a tox icant ; 
¥ It  has a half li fe of 2- 15 years, and is immobile in most  soils 
¥ Breakdown products in the soil environment are DDE and DDD, which are 

also highly persistent  and have similar chemical and physical propert ies. 
¥ Banned in the US for most  uses in 1972.  
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¥ Subsequent ly banned for agricultural use worldwide, but  is st ill used to a 
limited extent  in mosquito control in certain parts of the world 

¥ The use of DDT was found to be a major factor in the bald eagle and the 
peregrine falcon populat ion decline, as it  caused the birdsÕ egg shells to thin. 

¥ DDT and its metabolic products DDE and DDD magnify through the food 
chain 

¥ DDT bio- concentrates signif icant ly in f ish and other aquat ic species, leading 
to long- term exposure to high concentrat ions. 

¥ At  the chronic level, individuals who consumed contaminated f ish increased 
diabetes occurrences; 

¥ The EPA, in 1987 , classif ied DDT as a probable human carcinogen. 
¥ In 2007 a Canadian study found a posit ive associat ion between DDE and 

non- Hodgkins Lymphoma. 
¥ Tests conducted by the CDC in 2002 showed that  more than half of  subjects 

tested had detectable levels of DDT or metabolites in their blood, 
¥ The USDA tested cows milk samples in 2005 and found that  85% had 

detectable levels of DDE. 
 
Dieldri n Ð an insect icide; 
¥ Closely related to aldrin which itself breaks down to form dieldrin 
¥ it  accumulates as it  is passed along the food chain. 
¥ Long- term exposure is tox ic to many animals (humans included) far greater 

than to the original insect  targets. 
¥ Currently banned in most  of the world. 
¥ Linked to ParkinsonÕs disease, breast  cancer and immune, reproduct ive, and 

nervous system damage. 
 
Endri n Ð an insect icide/ rodent icide; 
¥ Banned in many countries; 
¥ It  is likely to adsorb onto the sediments in surface water.  
¥ An insect icide used on cot ton, maize, and rice; a rodent icide used to control 

mice and voles. 
¥ It  can bio- concentrate in the fat ty t issues, of organisms living in water. It  is 

very tox ic to aquat ic organisms, namely f ish, aquat ic invertebrates, and 
phytoplankton. 

¥ Half- life in soil est imated at  over a decade. 
¥ endrin poisoning in humans primarily affects the nervous system. Food 

contaminated with endrin has caused several clusters of poisonings 
worldwide, especially affect ing children.  

 
Heptachlor Ð an insect icide; 
¥ Similar to the insect icide chlordane 
¥ The U.S. has banned the sale of heptachlor products in the United States and 

virtually eliminated its use for any purpose 
¥ Has a very stable st ructure, thus it  can remain in environment for decades; 
¥ Possible human carcinogen. 
 
Hexachlor obenzene (HCB) Ð a fungicide; 
¥ A fungicide formerly used as a seed t reatment, especially on wheat. 
¥ Known animal carcinogen (liver, kidney, thyroid); 
¥ Probable human carcinogen; 



 

32                                                                                                          ©2 008 BlueVoice.org 

¥ After its introduction as a fungicide in 1945, for crop seeds, this tox ic 
chemical was found in all food types. 

¥ Banned in the U.S in 1966; 
¥ In humans it  can cause liver disease, skin lesions, ulcerat ion, hair loss, 

thyroid damage; 
¥ Human and animal studies have demonstrated that  HCB crosses the placenta 

to accumulate in fetal t issues and is t ransferred in breast  milk. 
¥ Ex tremely tox ic to aquat ic creatures. Risk of bioaccumulat ion in an aquat ic 

species is high 
 
Mire x Ð an insect icide, f lame retardant ; 
¥ Listed as a persistent , accumulat ive, and tox ic pollutant  by EPA in the U.S. 
¥ It  was used to control f ire ants and as a f lame retardant  in plast ic, rubber, 

paint , paper and electronics. 
¥ Mirex  is t ransported across the placenta and can be passed from mother to 

child through breast  milk; 
¥ Most  effected in animals is the liver; 
¥ Proven to cause cancer in mice and rats and is a carcinogenic risk to 

humans; 
¥ Tox ic for a range of aquat ic organisms, with crustacea being part icularly 

sensit ive.  
¥ Mirex  induces pervasive long- term physiological and biological disorders in 

vertebrates.  
¥ There is evidence of accumulat ion of mirex  in aquat ic and terrestrial food 

chains to harmful levels 
¥ Mirex  is one of the most  stable of the organochlorine insect icides and is it  is 

widespread in the environment. 
¥ All uses of mirex  as a pest icide were banned in the U.S. in 1978. 
¥ mirex  is st ill used in the USA mainly as a f lame- retardant  in plast ics, rubber, 

paint , paper and electronics. 
¥ Effects on organisms combined with its persistence suggest  that  mirex  

presents a long- term hazard for the environment 
 
PCBs (polychlorinated biphenyls)  
¥ Used as coolants/ insulat ing f luids, also used in f lex ible PVC coat ings of 

electrical wiring and electronic components, pest icide ex tenders, cut t ing oils, 
f lame retardants, hydraulic f luids, sealants (used in caulking, etc), adhesives, 
wood f loor f inishes, paints, and in carbonless copy paper. 

¥ PCBs are very stable compounds and do not  degrade readily. 
¥ Despite being banned in the 1970s due to their high tox icity, PCBs st ill 

persist  in the environment.  
¥ Prior to the ban est imates have put  the total global product ion of PCBs on 

the order of 1.5 million tons. 
¥ PCBs have been detected globally in the atmosphere, from the most  

urbanized areas that  are the centers for PCB pollut ion, to regions north of 
the Arct ic Circle, carried by wind currents. 

¥ Bio- concentrates in animals; 
¥ PCBs can be t ransmit ted to children via breast  milk as well as through the 

placenta.  
¥ In humans, PCBs can cause liver disease, ocular lesions, lessened immune 

response  
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¥ Babies born to women exposed to PCBs have been shown to weigh less, have 
problems with motor skills, a decrease in short - term memory, and 
compromised immune systems. 

¥ PCBs alter estrogen levels in the body and contribute to reproduct ion 
problems. 

¥ Endocrine Disrupt ing Chemicals (EDC's) such as PCBs pose a serious threat  to 
reproduct ion in top- level predators. 

¥ Biological magnif icat ion of PCBs has led to polar bears and whales that  have 
both male and female sex  organs and males that  cannot  reproduce.  

¥ Effects on animals are liver, stomach, thyroid damage, plus immune system 
changes, changes in behavior, impaired reproduct ion.  

¥ Some studies indicate that  PCBs are associated with cancer in humans, such 
as cancer of the liver and biliary t ract . Recent  research by the Nat ional 
Tox icology Program has confirmed that  PCB126 is a carcinogen.  

¥ PCBs are known to induce Vitamin A deficiency in mammals, an af fect  that  
may be associated with impairment of the immune system, reproduct ion and 
growth. 

 

PCDDs (Polychlorinated dibenzodiox ins) Ð commonly referred to as DIOXINS; 
¥ Diox ins are teratogens (cause birth defects), mutagens, potent ial human 

carcinogens; 
¥ Known to accumulate in humans and wildlife due to diox insÕ ability to 

dissolve in fats and oils and their tendency to be water insoluble. This means 
that  even small amounts in contaminated water can bio- concentrate up the 
food chain to dangerous levels. 

¥ In humans, they can cause effects in reproduct ive/ sexual development, plus 
immune system damage, thyroid disorders, nervous system disorders, 
endometriosis and diabetes. 

¥ In animals and f ish, studies have shown diox in exposure to cause cancer 
birth defects, liver damage, endocrine damage, and immune system 
suppression. 

¥ Studies have shown that  exposure to diox in increases the rat io of female 
births to male births among a populat ion. 

¥ Concentrat ions of dioxins are found in all humans today, with higher levels 
found in persons living in more industrialized countries. 

¥ The est imated eliminat ion half- life for diox ins in humans ranges from 7.8 to 
132 years. 

¥ Diox in enters the general populat ion almost  exclusively from ingest ion of 
food, specif ically through the consumpt ion of f ish, meat, and dairy products 
since diox ins are fat- soluble and readily climb the food chain 

¥ Because Diox ins are lipophilic, breast  fed children usually have substant ially 
higher diox in body burdens than non- breast  fed children unt il they are 
about  8 to 10 years old. 

¥ According to the EPA, 80% of Diox in emissions are caused by coal burning 
plants, municipal waste incinerators, metal smelt ing, diesel t rucks, land 
applicat ion of sewage sludge, burning t reated wood and t rash burn barrels. 
Diox ins are also generated in bleaching f ibers for paper and tex t iles. 
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Polychlori nated dibenzof ura ns  
¥ highly tox ic; 
¥ Propert ies and chemical st ructure similar to diox ins; 
 
Toxaphene Ð an insect icide; 
¥ highly tox ic 
¥ Banned in US in 1990, out lawed in 1991 by the Stockholm Convent ion 
¥ Exposure can cause damage to lungs, nervous system, kidneys and can be 

fatal 
 
Addi t ional  POPs 
 
PBDEs Ð (Polybrominated diphenyl ethers) f lame retardants 
¥ PBDEs are used in plast ic, foam and tex t iles in clothing, computers, 

televisions, furniture and cars.  
¥ PBDEs have been found at  high levels in indoor dust  
¥ Research has linked some chemicals in the f lame retardants to effects on 

thyroid funct ion on brain funct ion, reduced male fert ility and damaged 
ovarian development and the development of the embryonic nervous system, 
impact ing motor skills and behavior. 

¥ These chemicals were banned in Europe in 2004/ 2005. In August  2003, 
California became the f irst  state to ban two forms of the f ire retardants 
chemicals known to accumulate in the blood of mothers and nursing babies. 
In April 2007 Washington banned the use of PBDEs and in May 2007, the 
state of Maine passed a bill phasing out  the use of DecaBDE.  

¥ levels of concentrat ion in humans and marine mammals cont inue to 
increase, part icularly in the United States. 

¥ Studies have found that  PBDEs accumulate in human blood, fat  t issue and 
breast  milk. It  has been found that  a woman can pass these chemicals to her 
unborn child through the placenta. 

¥ In the United States levels in human breast  milk are 40 t imes higher than in 
Europe and are steadily r ising. 

¥ Marine mammals like bot t lenose dolphins, harbor porpoises, pilot  and 
beluga whales have been found to be contaminated with PBDEs. Birds 
including cormorants and glaucous gulls, and popular food f ish including 
salmon and tuna have also been found to carry high concentrat ions of PBDEs 

 
PFCs Ð perflorinated compounds;  
¥ PFCs are used as industrial and commercial surfactants -  wet t ing agents that  

lower the surface tension of liquid. 
¥ In contrast  to the majority of organic pollutants that  are deposited in fat ty 

t issue, perf lorinated contaminants circulate in the blood and accumulate 
primarily in the liver. 

¥ PFCs are synthet ic molecules that  are thought  to bioaccumulate and are 
believed to be ex tremely resistant  to physical degradat ion, biodegradat ion, 
and biotransformat ion. 

¥ Science has begun to demonstrate clear links between chemicals such as 
phthalates, bisphenol A, and perflorinated compounds found in consumer 
products including baby bot t les, toys, and cosmet ics to reproduct ive 
disorders. 
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Mer cur y  
 
Genera l  
 

¥ It  is a powerful neurotox in 
 

¥ Can cause major brain damage in developing fetuses, and mild t remors 
and emot ional disorder in adults who are exposed. 

 
¥ Is responsible for many historical poisoning instances. 

 
¥ Currently, seafood is the main source of exposure since mercury builds 

up in aquat ic animals and can reach considerable levels at  peaks of both 
salt  and fresh water food chains. 

 
¥ Normally seen as a thick, silvery- white liquid. 

 
¥ It  is the only metal in liquid form at  room temperature. 

 
¥ Methyl mercury is quickly ingested by f ish, concentrat ing in aquat ic food 

chains, achieving signif icant  levels in top predatory animals via bio-
magnif icat ion. 

 
¥ According to Harte et  al., ÒMethyl mercury is also rapidly absorbed by 

people who eat  f ish and can readily pass through the placenta of 
pregnant women, exposing developing fetuses, and through the blood-
brain barrier into the brain.Ó 

 
Exposur e 
 

¥ Mercury exposure is dependent upon its form; mercury vapor and methyl 
mercury are the most  probable forms, as they are almost  totally absorbed 
into the body. 

 
¥ Methyl mercury exposure: 

o Fish/ f ish products Ð 94% 
o Inhaling mercury vapor Ð 6% 

 
¥ Individuals consuming large amounts of f ish get  above- average 

exposure. 
 

¥ According to the EPA, individuals consuming over 30 pounds of f ish 
yearly are at  high risk. 

 
¥ Some example species of concern: 

o Freshwater Ð pike, t rout , bass 
o Marine Ð tuna, shrimp, snapper, halibut  
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Dist ri but ion 
 

¥ Mercury has a tendency to be found near manufacturers using it , and also 
close to mines, smelters, municipal solid waste incinerators, and fossil-
fueled power plants (Mercury is a contaminant  in ores and fuels). 

 
¥ Mercury is ut ilized in: 

o Making electrical materials, including bat teries, smoke detectors, 
mercury lamps/ switches Ð 56% 

o Producing chlorine/ caust ic soda Ð 12% 
o Ant i- mildew agent  found in paints Ð 10% 
o Industrial/ control instruments Ð 6% 
o Other Ð 16% 

 
Heal th Ef f ects 
 
Methylmercury (commonly found in f ish) has major effects related to the 
nervous system (especially in developing fetuses and small children). 
 

¥ Mildest  exposures Ð malaise, blurred vision, pins- and- needles t ingling. 
 

¥ More severe exposures Ð vision loss, lessened hearing, speech disorders, 
shaky movements/ unsteady gaits. 

 
¥ Most  severe exposures Ð mental derangement and coma (most  common 

result  is death).  
 
Prenatal/ early childhood are the most vulnerable t imes to methyl mercury 
poisoning, as this is a t ime of fast  brain development. 
 

¥ Methyl  mer cury  exposur e to pre gnant  women (m i ld) Ð later 
accomplishment of babyÕs developmental stages, minor neurological 
abnormalit ies in baby. 

 
¥ More  severe  Ð major developmental effects, including unusual locat ion of 

brain st ructures, impairment of motor/ mental development Ð severe 
cerebral palsy, spast icity, incont inence, blindness, poor language 
development); effects cannot  be reversed. 

 
Example of methyl mercury contaminat ion Ð Minamata Bay, Japan: industrial 
chemicals infected f ish, exposing many people to large amounts of mercury. 
 
Merc ury  vapor  
 

¥ Mi ldest  exposur es Ð loss of memory, t remors, anx iety/ irr itability, 
insomnia, appet ite loss, int roversion. 

 
¥ Modera t e Ð major mental disorders/ motor disturbances, damage to 

kidney. 
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¥ High- level  Ð Lung damage, death. 
 

¥ Evidence shows high abort ion rates in pregnant women exposed to 
mercury vapor. 

 
Inorg anic merc ury  compounds 
 

¥ Not  very tox ic, as they are not  well absorbed. 
 

¥ Large consumpt ion (several grams) Ð death by kidney failure, nerve 
damage. 

 
Pre vent ion 

¥ Individuals who consume fish and other seafood should reduce/ eliminate 
consumpt ion of contaminated f ish species. 

 
Envi ro nmental  Ef f ects 
 

¥ Industrial inorganic mercury discharges are converted by bacteria in fresh 
and sea water (as well as in sediments) into organic methyl mercury. 

 
¥ Via bio- magnif icat ion, low- food- chain f ish quickly accumulate methyl 

mercury, and higher- level aquat ic organisms are therefore exposed. 
 

¥ Fish such as swordfish, pike and t rout  contain greater methyl mercury 
concentrat ions than the waters of their origin. 

 
¥ Another environmental process involves acid rain; acid can cause the 

organic mercury to convert  to forms quickly taken in by aquat ic 
organisms, thus exposing more humans to methyl mercury. 

 
¥ Mercury is tox ic to f ish and other marine and freshwater life forms. 

 
Regulatory  Status 

¥ Mercury content  in water is regulated by the EPA; 
¥ Food Ð FDA 
¥ Workplace air Ð OSHA 

 
Mercury is noted as a Òhazardous air pollutantÓ by the Clean Air Act  of 1990. 
 
Addit ionally, it  is on the EPA Òcommunity r ight- to- knowÓ list . 
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Glossary 
 
Amyloidosis is a disease characterized by the t issue deposit ion of autologous 
ex tracellular f ibrillar proteins pressing adjacent  t issues. Amyloidoses can affect  
different  organ systems or be part icular to one organ. Some are inherited. Other 
forms result  from diseases causing abnormal protein product ion Ð for example  
immunoglobulin light  chains in mult iple myeloma. 
 
Bio- magni f icat ion: Chemicals such as PCBs can ex ist  at  levels that  are virtually 
undetectable in water but  magnify exponent ially up the food chain so that  a top 
predator may have 25- million t imes the concentrat ions found in the water it  
lives in. This process takes place as the tox in is absorbed into plankton, which 
are then eaten by  small f ish, which are then eaten by ever larger f ish and 
eventually marine mammals or humans thus concentrat ing the tox icant .  
 
Bre vi toxin: a neurotox in produced by some species of dinoflagellate such as 
Karenia brevis and Ptychodiscus brevis. A marine neurotox in associated with 
'red t ide' catastrophes on coastal areas around the world.   
 
BFRs: brominated f lame retardants persist  in the environment, bioaccumulate in 
the food chain and in the bodies of marine mammals and humans. They cause 
adverse health effects in the young. The breast  milk of American women 
contains the highest  levels of BFRs in human breast  milk found anywhere in the 
world. 
 
Bisphenol  A (BPA) is a plast ic st rengthener. A basic component of plast ics found 
in baby bot t les, sippy cups and juice bot t les, dental sealants, DVDs and the 
linings of food and beverage containers. The CDC has found BPA in 92 percent  
of Americans age 6 and up. They mimic hormones, with effects even at  levels 
down to parts per billion.  
 
Cadmium. Side effects of cadmium tox icity include muscle cramps, salivat ion, 
sensory disturbances, liver injury, convulsions, shock, renal failure. Other 
potent ial effects of long- term cadmium exposure include: high blood pressure, 
iron- poor blood, liver disease, nerve or brain damage, lung damage, fragile 
bones, intest inal damage. 
 
CYP1A1 is a gene act ivated by exposure to POPs. It  is thus a biomarker of 
exposure. CYP1A1 is a gene that  encodes a member of the cytochrome P450 
superfamily of enzymes. It  is primarily involved in metabolism of chemical 
contaminat ion and drugs. Cytochrome P450 is a very large and diverse 
superfamily of hemoproteins found in bacteria, archaea and eukaryotes.  
 
Dioxin: Diox ins denote the chlorinated derivat ives of polychlorinated 
dibenzodiox ins (PCDDs), which are part  of the family of halogenated organic 
compounds. They  bio- accumulate in humans and wildlife due to their lipophilic 
propert ies. 
 
The largest  sources of diox ins in the USA are DupontÕs Edge Moor, (DE), DeLise 
(Miss) and New Johnsonville, TN.  Of  all the tox ic chemicals diox in is the most  



 

39                                                                                                          ©2 008 BlueVoice.org 

wide- spread and tox ic.  In laboratory animals diox in has been shown to be 
carcinogenic (causing cancer), teratogenic (causing birth defects) and mutagenic 
(causing genet ic damage). The Internat ional Agency for Research (IARC) on 
Cancer of the World Health Organizat ion has concluded that  diox in is 
carcinogenic to humans.  
 
Domoic acid  is produced by a single- celled algae in the genus Pseudo-
nitzschia. It  is a potent  neurotox in.  It  accumulates in shellf ish and f ish that  feed 
on the algae, such as anchovies and sardines. 
 
Epizoot i c Event . An epidemic.  Large number of animals sickened or killed.  
 
Ethylene Oxide is a known human carcinogen. A chemical used in the 
product ion of ethylene glycol and other chemicals, and as a sterilant  for foods 
and medical supplies. Ethylene ox ide gas kills bacteria (and their endospores), 
mold, and fungi. In animals, ethylene- ox ide can cause reproduct ive effects, 
including mutat ions and miscarriages. 
 
(HABs) Harmful Algal Blooms. A dense concentrat ion of phytoplankton, algae or 
cyanobacteria in a marine or aquat ic environment that  causes product ion of 
natural tox ins. An HAB is not  synonymous with Red Tide although the terms are 
somet imes used interchangeably. HABs are often associated with mass mortality 
events affect ing dolphins, manatees, other marine mammals and f ish. They have 
been associated with various types of shellf ish poisonings and can irr itate eyes 
and mucous membrane t issues in humans. 
 
Heavy Metals such as mercury, cadmium, zinc and others. In excess heavy 
metals can be tox ic, due to the potential for cellular damage. Heavy metals bio-
accumulate in the marine environment concentrat ing through the food chain. 
Apex predators such as tuna, swordfish, dolphins and humans who eat  large 
quant it ies of these species are liable to be aff licted with mercury poisoning.  
 
Leptospiro sis: Leptospirosis is caused by the highly mobile, aerobic, spirochete 
bacteria Leptospira interrogans. It  is spread through contact  with the urine of 
infected animals and is highly contagious. There is a danger of cross 
t ransmission from animal hosts to humans. Epizoot ic outbreaks have occurred 
among marine mammal populat ions of the West Coast  of the USA. 
 
Lipophi l ic. At t racted to fat .  POPs are at t racted to fat  r ich mammalian milk, that  
is then t ransferred from mother to calf through nursing. This unburdens the 
mother of much of her POPs but  starts the calf off  with a tox ic load of these 
chemicals. Thus f irstborn calves receive an ex tra- large dose of tox icants 
compared to later- born calves that  come every two to three years, when the 
tox ic load is lighter. 
 
Lobomycosis: a fungal infect ion of the skin. In the Indian River region of Florida 
lesions have been found in dolphins on the dorsal f in, head, f lukes, and 
peduncle. 
 
Merc ury : Humans absorb mercury in the form of methyl mercury (MeHg) 
primarily by eat ing f ish and shellf ish which accumulate through the marine food 
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web. MeHg is formed from mercury by microorganisms in the aquat ic 
environment. It  bio- accumulates, magnifying from plankton to smaller f ish to 
larger f ish which have the highest  concentrat ions. Marine mammals, including 
dolphins and whales as well as large f ish such as tuna, swordfish and species of 
shark show high concentrat ion of MeHg.  
 
The nervous system of a fetus is considered part icularly vulnerable to mercury 
contaminat ion.   
 
Methyl  Merc ury . While not  a POP, is capable of altering growth- related 
signaling in human breast  cancer cells. It  may be considered an endocrine-
disrupt ing compound and thus potentially carcinogenic. 
 
Mul t ip le Myelom a. A cancer of plasma cells, a malignant  proliferat ion of plasma 
cells derived from B lymphocytes. A B- cell lymphoma involving bone and blood. 
In recent  years incidence has been rising and occurring in younger populat ion 
groups. Diseases such as MM likely result  from synergies of causat ion including 
genet ic predisposit ion and environmental factors.  
 
Nanogr am equals 1 billionth of a gram 
 
Nemat ode, also called Òround wormsÓ are found in marine and terrestrial 
environments. They are a form of parasite. 
 
Oro geni t al  neoplasia: A neoplasia is an abnormal proliferat ion of cells and is 
the scient if ic term for what  is commonly called cancer. Orogenital neoplasias 
consist  of lingual papillomas, squamous cell carcinomas and genital papillomas. 
They have been found in At lant ic bot t lenose dolphins studied from January 
2000 to January 2005. Tumors were found primarily in adult  dolphins of both 
sexes living in free- ranging and capt ive condit ions. First  known report  of genital 
papillomas in free- ranging bot t lenose dolphins from At lant ic coastal waters 
came after study that  covered 2000 Ð 2005. Bossart  et  al.  
 
Papi l lomas 
Geni tal  papi l lom a a benign epithelial tumor. In this contex t  the term frequent ly 
refers to infect ions caused by human papillomavirus. 
 
Papi l lomaviru ses infect  animals ranging from birds to manatees dolphins and 
humans. Papillomaviruses replicate in body surface t issues such as the skin, or 
the mucosal surfaces of  the genitals, anus, mouth, or airways. Cancers caused 
by "high- risk" HPV types kill several hundred thousand people per year. 
 
Lingual papillomas are those affect ing the tongue. 
 
PAHs.  Polycyclic aromat ic hydrocarbons.. By product  of combust ion of diesel 
and other fuels. Also from fats in meat cooked by grilling. Grilling heats the fats 
which then rise to adhere to the meat being cooked. PAHs occur in oil, coal, and 
tar deposits.  Some PAHs have been ident if ied as carcinogenic, mutagenic ,and 
teratogenic. 
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PBDEs Polybrominated diphenyl ethers are increasing in the environment. PBDEs 
are a class of brominated f lame retardants that , like other persistent  organic 
pollutants have been found in humans, animals and biota worldwide. Unlike 
other POPs the key routes of human exposure are not  through food but  from 
their use in household consumer products and household dust . PBDEs are added 
to plast ics, polyurethane foam, tex t iles, and electronic equipment to reduce the 
liklihood of ignit ion and the burn rate if  products do catch f ire. Lorber. 
 
High levels of  PBDEs have been found in Americans. These levels have doubled 
every three to f ive year over the past  thirty years and are 10 Ð 40 t imes higher 
than in Europe and Asia. Product ion of deca- BDE cont inues on a massive scale 
in the United States and should be considered a health threat  to Americans. 
Professor Ake Mergman of the University of Sweden has said ÒThe PBDE levels 
weÕre seeing in the US are the highest  in the world.Ó Professor Mart in van de 
Berg of Utrecht  University, Netherlands reports ÒThe perinatal effects of PBDEs, 
especially on brain development are very real. Are we already seeing effects in 
the general population.Ó 
 
PBDEs are found in fabrics, upholstery, foam mattresses, circuit  boards, 
computer casings and televisions. And are found in indoor dust .  
 
PBDEs negat ively impact  learning, memory, sperm counts and thyroid function 
in rats and mice.  
 
PCBs Polychlorinated Biphenyls were used in industrial applicat ions and in 
electrical t ransformers, adhesives and paints. They were banned in the late 
1970s in the United States and elsewhere. They are generally decreasing in the 
environment. PCBs are highly resistant  to breaking down and thus persistent  in 
the environment. They have been linked to cancer and impaired fetal brain 
development. PCB increased start ing in 1920 reaching their high point  in the 
late 1970s and having been dropping since thru 1980 by 50%. There is no 
indicat ion of a decline after 1985. PCBs were banned in 1977 in the USA.  
 
PFCs Perfluorinated compounds are an emerging class of anthropogenic 
contaminants. They are used as industrial and commercial surfactants (as 
wett ing agents that  lower the surface tension of a liquid, allowing easier 
spreading). In contrast  to the majority of organic pollutants that  are deposited 
in fat ty t issue, perf luorinated contaminants circulate in the blood and 
accumulate primarily in the liver. PFCs have worldwide distr ibut ion and exhibit  
tox icological effects in lab animals. PFCs are synthet ic molecules that  are 
thought  to be extremely resistant  to physical degradat ion, biodegradat ion, and 
biotransformat ion. PFCs have been detected in r inged seals in the Arct ic 
including Canada, Greenland and the Balt ic Sea. Bentzen 
 
Phthalates are plast ic softeners. Used in products including rubber duckies, 
vinyl shower curtains and certain medical tubing and IV bags. Also used in 
fragrances, body lot ions, nail polishes and shampoos. Can produce 
abnormalit ies in reproduct ive t ract  and decline of sperm quality. A Danish study 
has shown that  higher levels of a part icular phthalate in mothers breast  milk 
correlated with lower testosterone in male babies. 
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POPs Persistent  Organic Pollutants, somet imes called PBOPs (persistent  
bioaccumulat ive organic pollutants. POPs emit ted in Asia t ravel to the west  coast  
of North America on the wind, dropping out  along the way, deposited on the 
surface of oceans or aquat ic ecosystems, forced into food webs very effect ively. 
 
Pg pico grams 
 
TDI  tolerable daily intake. Quant ity of a substance which may be ingested daily 
without  harm. 
 
PTWI  Provisional Tolerable Weekly Intake. Quant ity of a substance which may 
be ingested weekly without  harm. 
 
Tri azines. Herbicides including atrazine, symazine, and cyanazine. Widely used 
in United States. The incidence of breast  cancer in the United States has 
increased for the past  three decades. Exposure to excess estrogen, in synthet ic 
forms such as in organochlorines, has been ident if ied as a risk factor for the 
development of breast  cancer. Organochlorines, such as the t r iazine herbicides, 
are thought  to be implicated in the et iology of human breast  cancer. A survey 
conducted in Kentucky revealed a stat ist ically signif icant  increase in breast  
cancer r isk with medium and high levels of t r iazine exposure. 
 
Xenobiot ic: a chemical which is found in an organism but  which is not  produced 
by that  organism. It  can also cover substances that  are present  in much higher 
concentrat ions than are usual. Ant ibiot ics are xenobiot ics in mammals. The 
term is also used in the contex t  of pollutants such as diox ins and 
polychlorinated biphenyls. 
 
Tri chloro ethylene (TCE) a solvent  used in adhesive, paints and spot  removers. 
The Nat ional Academy of Sciences reported in 2006 that  TCE is a likely 
carcinogin. It  is known to cause cancer in lab rats. The report  said TCE is a 
possible cause of kidney cancer, reproduct ive and developmental damage, 
impaired neurological funct ion and autoimmune disease, reported John Heilprin 
of the AP.  
 
Unusual  Mor tal i t y Event  (UME) can be designated by the Nat ional Marine 
Fisheries Service in the event  of the death of a large number of marine 
mammals. This designat ion releases funds to invest igate the event .  
 
Xenoest ro gens: Chemicals present  in many pest icides, petroleum products, 
plast ics, and products such as furniture, computers and babyÕs clothing can 
disrupt  the endocrinal or hormonal systems of mammals. These chemicals are 
known as xenoestrogens because they mimic the act ion of  naturally produced 
estrogens.  
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THE INABILITY OF DOLPHINS TO METABOLIZE CERTAIN 
PCBs 

 
As we learn of the increasing levels of  organochlorine and heavy metal pollut ion 
in f ish and mammals in the sea we are simultaneously f inding dolphins have a 
lesser capacity than birds and terrestrial mammals to process these tox icants. 
The convergence of these factors pose catastrophic r isk to dolphin populations 
worldwide. 
 
In a paper ent it led CAPACITY AND MODE OF PCB METABOLISM IN SMALL 
CETACEANS five Japanese scient ists (Shinsuke Tanabe et  al) determined that all 
species of small cetaceans can metabolize some of the lower chlorinated 
biphenyls. They further determined that  the m etabol ic capaci ty to pro cess 
cert ain PCBs of  smal l  cetaceans was ext re mely low  as compare d to those of  
bi rd s and t erre st ri al  mammals. They found that  small cet aceans have no 
capaci ty to met abol i ze a gro up of  PCBs w i th adjacent  non- chlori nated meta 
and para  carb ons in biphenyl  ri ngs.  
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CYP1A1 -  A Telltale Gene 
 
CYP1A1 Ð Because CYP1A1 is act ivated by exposure to POPs it  is considered a 
bio- marker for those chemicals. It  is also a possible t r igger for cancer. 
 
Although dolphins share most  human mammalian genes, including CYP1A and 
CYP2B, they lack the ability to adequately catabolize type I and II diox ins, which 
therefore preferent ially accumulate. Observed results of these bioaccumulat ions 
are suppressed immunity, infect ions, and cancers, including B- cell lymphomas 
and Òmyeloma- likeÓ immunoblast ic lymphomas. (Bossart ) Studies are now 
underway to correlate recent  bioaccumulat ion of POPs in dolphins and humans, 
genet ic predisposit ions and myeloma onset . Probability calculat ions for r isk of 
developing myeloma will support  intervent ions to reduce both contaminat ion of 
the marine environment and eliminat ion of tox ic exposures. Durie and Jones. 
 
CYP1A1 is a gene that  encodes a member of the cytochrome P450 superfamily 
of enzymes. It  is primarily involved in xenobiot ic and drug metabolism. It  is 
inhibited by f luoroquinolones and macrolides; induced by aromat ic 
hydrocarbons. There are 3 main subtypes of CYP1A: M1, M2 and M3. 
 
CYP1A1 and CYP1B1 are regulated by the Aryl hydrocarbon receptor, a ligand 
act ivated t ranscript ion factor. They are part  of the Phase I react ions in drug 
metabolism. 
 
CYP1A1 in deep blubber was signif icant ly higher in dolphins from Charleston 
Harbor, SC than from the Indian River Lagoon in Florida.  It  was highest  in 
pregnant- lactat ing dolphins. In all dolphins CYP1A1 in the deep blubber layer 
was posit ively related to concentrat ions of OH- PCBs in plasma. The OH- PCBs 
have the potent ial to interfere with thyroid hormone funct ion. Monte et  al 
 
Cetaceans have high levels of  CYP1A and low levels of CYP2B. St . Lawrence 
Estuary belugas have elevated levels of both enzymes, probably because CYP are 
induced by high levels of PCBs.Ó Elevated CYP1A levels may t r igger intest inal 
cancer by act ivat ing ingested PAHs into carcinogenic compounds.Ó   Mart ineau. 
Environmental Health Perspect ives 3/ 2002 
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The Striking Similarity Between Human and Dolphin Genomes 
 
Humans and dolphins may be genet ically more similar than anyone had 
previously imagined.  
 
Scient ists working at  Texas A & M have found that  the dolphin genome and the 
human genome as Òbasically the same.Ó Dr. David Busbee and his team including 
Mark Evans compared human chromosomes with those of dolphins and 
concluded that  dolphins hold many of  the same chromosomes as humans. 
 
This similarity may help accelerate the mapping of dolphin genes.  
 
ÒWe started looking at  these and it  became very obvious to us that  every human 
chromosome had a corollary chromosome in the dolphins,Ó said Busbee.  
 
DNA is wound into a spool that  const itutes a chromosome. Genes are organized 
along the chromosome. Two complimentary strands of DNA are wound together 
to produce the chromosome. Each chromosome carries different  genes. 
Dolphins have 44 chromosomes and humans have 46.  
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The Int er na t iona l  Myeloma Found at ion Ident i f ies 
Potent ial  Link  Bet ween Gene t ic Pathw ays And  

Env i ronm ent al  Risks For  Myeloma 
 
 
North Hollywood, CA, and At lanta, GA,  
December 11,2007  
 
The Internat ional Myeloma Foundat ion (IMF) ht tp:/ / www.myeloma.org  today 
said f indings from its myeloma DNA bank ident if ied genet ic links to bone 
disease in mult iple myeloma, a cancer of cells in the bone marrow, that  in some 
cases can also include bone deterioration. These f indings also may both support  
and explain associat ions that  have been observed between environmental tox ins 
such as diox ins and benzene, and an increased risk for myeloma. The f indings 
were made with resources from Bank On A Cure¨ (BOAC), the world's f irst  
repository of DNA samples created to advance the understanding of myeloma. 
They were presented at  the 49 th Annual Meet ing of The American Society of 
Hematology in At lanta on December 11th. 
 
The study found that  genet ic pathways associated with the ability to neutralize 
environmental tox ins are defect ive in pat ients with classic myeloma (myeloma 
with bone involvement). These pathways are ident if ied as specif ic segments of 
genes called single nucleot ide polymorphisms or SNPs that  are known to be 
associated with tox in metabolism and DNA repair. These f indings are in line 
with observat ions of pat ient  populat ions and groups of workers including 
f irefighters that  had previously demonstrated a correlat ion between increased 
risk for myeloma and exposure to hydrocarbons and related chemicals. 
 
"Ident ifying these genet ic pathways was unexpected," said Brian G.M. Durie. 
M.D., chairman of  the Internat ional Myeloma Foundat ion and lead author of  the 
BOAC presentat ion. "We were looking at  bone biology and the SNPs associated 
with tox in metabolism fell into place. Now, working back through the gene 
pathways, we have a robust  model of myeloma bone disease that  may explain 
the epidemiological observat ions." 
 
 *Abstract  #816: "Genet ic Polymorphisms Ident ify the Likelihood of Bone Disease 
in Myeloma: Correlat ions with Myeloma Cell DKK1 Expression and High Risk 
Gene Signatures" Brian G. M. Durie, MD, Chairman, Internat ional  Myeloma 
Foundat ion 
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New  Bioaccum ul at ions  of  Toxins  in Resident  Coastal  
Dolphi ns  Signa l  Dang er s of  Hum an Myeloma.  
 
Bri an GM Duri e1 and Har dy Jones2  
1 Hematology/  Oncology, Cedars - Sinai  Com pre hensive Cancer  Cent er,  Los 
Angeles, CA, USA; 2Bluevoice, St . August ine, FL, USA 
 
Dolphins and humans are exposed to the same tox ins in seafood. Over 2 billion 
people worldwide rely on seafood as their major source of protein and 60% of 
people live in coastal areas.  Resident  coastal dolphins are exposed to marine 
pollut ion in the same fashion as humans who frequent ly consume seafood, thus 
any indicat ion of disease in dolphins has implicat ions both for humans who eat  
regularly from the same areas and/ or are otherwise exposed to the same tox ins. 
 
Although ecotox icologic studies of marine environments are very complex , 
(Irwin: Aquat ic Mammals 31: 195- 225, 2005), the bot t lenose dolphin is a 
sent inel species for biomonitoring purposes.  Tissue levels of many known 
carcinogens such as DDT, DDE, diox ins (e.g. PCDDs and 2,3,7,8 TCDD), BaP, 
PAHs, and more recent ly PFC and PBDEs (water repellants and f ire retardants), 
reflect  bioaccumulat ion in both dolphins and humans.  Target  sites where 
human and dolphin disease have been contrasted and compared are: North 
America (Alaska; Puget  Sound; San Francisco Bay; Gulf  Coast  and Florida; St . 
Lawrence Seaway); Japan (Osaka Bay); Sweden; Coastal UK and Hong Kong (Pearl 
River estuary).  For Alaska, Florida, Japan, Sweden and coastal UK, there are 
highly signif icant  correlat ions between f ish contaminat ion/  consumpt ion and 
excess risk of human myeloma. Inuit  people who eat  contaminated f ish, have 
high organochloride (dioxins) levels in blood and t issues and an increased risk 
of myeloma.  Likewise for Swedish f isherman comparing Balt ic (more 
contaminat ion) versus west  coast  levels of diox ins and myeloma.  In Japan, a 
case control study provides a highly signif icant  odds rat io of 5.89 for 
agriculture/  f isheries as occupat ional factors.  A separate study gives an annual 
age adjusted incidence of 7.03/ 100,000 for the Osaka Bay f ishing region.  
Around Lake Okeechobee Florida an incidence rate of 6.52/ 100,000 correlates 
with both contaminat ion and commercial f ishing licenses.        
 
Although dolphins share most  human mammalian genes, including CYP1A and 
CYP2B, they lack the ability to adequately catabolize type I and II diox ins, which 
therefore preferent ially accumulate.  Unfortunately, observed results of these 
bioaccumulat ions are suppressed immunity, infect ions and cancers part icularly 
B- cell lymphomas and Òmyeloma- likeÓ immunoblast ic lymphomas (Bossart : J. 
Vet  Diagn Invest  9: 454- 458, 1997).  This pat tern of diseases in turn 
corresponds with the local and systemic effects exemplif ied in Balb/ c mice 
during pristane- induced plasmacytogenesis and in humans exposed to tox ins.   
 
Newly recognized persistent  organic pollutants such as water repellants (PFCs) 
and f lame- retardants (PBDEs) are a part icular concern, both because of rapid 
recent  bioaccumulat ion in dolphins with associated disease manifestat ions plus 
the potent ial for wide global dispersal and diverse routes of human exposure.  
Numerous consumer goods contain PBDEs, including electronics, carpets, 
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furniture and text iles.   Genet ic studies help refine probability calculat ions to 
assess risk using the union rule for independent events.  Studies are now 
underway to correlate recent  bioaccumulat ions in dolphins and humans, genet ic 
predisposit ion and myeloma onset . Probability calculat ions for r isk of 
developing myeloma will support  intervent ions to reduce both contaminat ion of 
the marine environment and eliminat ion of human tox in exposures.      
 
 


















