HETLSUFR@DILIGA STARVISTOVAN

Térshavn, 1 July 1998
Manr.: 7-97-0014-36

Diet recommendation concer ning pilot whale meat and blubber - Faroe | lands August 1998

It has been more than nine years since the last diet recommendation on pilot whae meet and blubber was
published in the Faroe Idands.

During these years investigations have been carried out to establish how substances such as mercury and
PCBs pollute the environment. In addition researchersin the Faroe Idands are examining whether food
polluted with these substances have an effect on the health of the generd public.

Research results from the Faroes show that mercury, whose primary source is whae meet, is likely to
dightly impair the brain development of children.

It is suspected that PCBs can have atoxic impact on for example the central nervous system and sexud
organs of foetuses. Consequently new-bornsin the Faroe Idands are offered to participate in thorough
examinations as part of continuous scientific research to clarify the toxicity of PCBs. The examinations of
the effects of PCBs are however gill ongoing and cannot yet congtitute the basis for specific diet
recommendations.

Based on the demongtrated effects of mercury exposure and on a general assessment of PCBs, the
following diet recommendetion is issued:

Recommendation

Blubber

High PCBs contents in blubber lead us to recommend that adults at the maximum egt pilot whale blubber
once to twice a month.

However, the best way to protect foetuses againgt the potential harmful effects of PCBs, isif girls and
women do not eat blubber until they have given birth to their children.

Meat

The mercury content of pilot whale mest is high and is one of our main mercury sources. Therefore we
recommend that adults eat no more than one to two mea's a month.

Women who plan to become pregnant within three months, pregnant women, and nursng women should

abgtain from egting pilot whale mest.
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Diet recommendation concer ning pilot whale meat and blubber

Organs
Filot whae liver and kidneys should not be esten at dl.

The above recommendeations are considered the most advisable for the present. When new information is
acquired, this diet recommendation will be revised accordingly.

Compared to the diet recommendation of 1989 this recommendation holds further restrictions for women
of childbearing age. More details are given in the below account.

Thebassfor the diet recommendation.

The recommendation isissued based on the fact that pilot whae meat and blubber contain mercury aswell
as PCBs. The primary source of mercury is organs and pilot whale meat while blubber isthe PCB source.

In the following an account is given of these substances and their occurrence in pilot whae meat and
blubber.

Mercury.

Mercury is a so-caled heavy meta, which has been extensvely used in the world industry. Despite
congderable reduction in the use of mercury in recent years, large quantities are till discharged into nature.
The source of this pollution is primarily the burning of cod and waste as well as discharges from the
chemical and the eectronics indudtries.

Y et we know that mercury has aways been present in the ocean. It evaporates from the crust. Researchers
do not know exactly how large quantities of mercury are attributable to pollution and how much comes
from natura sources.

Mercury accumulates in the food chain and is enriched in certain tissue throughout the lifetime of the
organisms. Pilot whale liver has very high mercury content. The concentration of mercury in the pilot whale
meset is much lower than in the livers, but dill high both in comparison to other food products and to limits
gpplicable for ingtance to commercia food products. A screening of contaminantsin pilot whales caught in
1997 were undertaken, the materid that went into this study are shownin
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Table 1
. Theresults of the mercury anadlyses of the sampled materid are givenin

Table 2.
The average mercury content of pilot whae meat sampled in 1997 was 1.91 mg/kg wet weight, with the
highest average leve in the adult males and the lowest in the young whales. The adult femaes normdly had

asomewhat lower concentration of mercury than the adult maes, but not dways.

According to the dietary survey of 1981-82 each Faroese eats an average of 12 grams of pilot whae mesat
per day and 7 grams of blubber per day.
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Tablel
Outline of pilot whale schools examined in 1997 (Dam and Bloch, 1999)
No. of
whales
Location Date in the |Whales sampled Hereof
kill males females young
in no. in no. |inskinn| inno. |inskinn| inno. |inskinn| inno. |in skinn

Vagur* 16-08-97| 108 49 248 8 72 24 136 17 41
Sandavagur 26-08-97| 165 57 319 8 80 18 120 31 119
Bgur 28-08-97[ 36 35 270 6 80 15 124 14 66
Hvannasund 01-09-97 60 50 381 7 126 19 136 24 119
Térshavn 05-09-97] 39 36 285 5 67 22 164 10 54
Baur 06-09-97| 35 35 279 5 59 15 136 15 84
Baur 20-09-97| 158 50 309 7 73 20 130 23 106
Térshavn 24-09-97| 157 54 380 4 48 35 254 15 78
Térshavn 13-11-97| 81 50 409 7 92 21 168 22 149
Leynar 02-12-97] 74 50 411 3 53 28 242 19 116
all 1997 913 466 3291 60 750 217 1610 190 932
proportions of the three groups in the samples 13% 23% 47% 49% 41% 28%
normal proportionsa | | | 13% 23% 40% 42% 46% 32%

* Larsen and Dam, 1999 :

o: Bloch et al. 1993

Table2

The mercury concentrations in the pooled samples of males, females and young pilot whales are
given. The corrected mean value was cal culated by assuming that the proportion of males, females

and young wer e the same as in an average school. (Dam and Bloch, 1999)

Location Date Mercury in muscle, mg/kg ww.

Corr. males females young

mean
Vagur* 16-08-97 2,13 2,66 2,46 1,55
Sandavagur 26-08-97| 2,31 3,25 2,73 1,28
Baur 28-08-97| 1,73 2,30 2,03 1,06
Hvannasund 01-09-97| 0,89 1,27 0,97 0,59
Torshavn 05-09-97| 2,60 3,17 2,74 2,22
Bour 06-09-97| 1,50 1,76 1,88 0,94
Bgur 20-09-97| 2,24 3,10 2,58 1,34
Térshavn 24-09-97| 1,66 1,93 1,97 1,19
Torshavn 13-11-97 2,62 2,92 3,30 1,74
Leynar 02-12-97( 1,45 1,94 1,65 0,95
mean 1,91 2,43 2,23 1,29
std.dev. 0,56 0,69 0,67 0,46

* Larsen and Dam, 1999
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Faroese are encouraged to consider the below facts before eating pilot whale mest:

The heavy metd mercury accumulates in the food chain and in humansl.

Foetuses and possibly aso infants are particularly senstive to mercury.

The foetus gets mercury from the mother’ s blood.

Organic mercury in the blood is reduced by 50% after approx. three months with no mercury intake.
Breast milk aso contains consderable quantities of mercury.

Other Faroese food has been examined to determine its mercury content. Preliminary results show that the
average mercury content of Faroese food in generd is very much lower than in pilot whale mest.

Figure 1 shows the results of the mercury andyses that have been done on pilot whae meet during the last
20 years.

Figurel

Mercury content of pilot whale meat these last years (Dam and Bloch, 1999)

Mercury in pilot whales during these last 20 years
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Examinations of Faroese during these last years have demondrated that their blood and hair contain high
quantities of mercury. It is most likely that the high mercury content is due to pilot whae meat consumption.
Extensive research in the Faroe Idands dso indicates that mercury islikdly to dightly impair the
development of the centrd nervous system of Faroese infants. Researchers have however not established
wesether thisimpact disgppearsin time.

PCB.

PCB (polychlorinated biphenyls) is agroup of substances which due to its properties, such as resstance to
heat and other substances, was very popular in the sum 50s and the 60s. PCB is for example common in
condensers and transformers, and is aso used in the production of joint fillers, rubber and plagtic.
However, following growing concern over environmenta pollution by PCBs, production has been
sgnificantly reduced since 1970.
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PCB isin genera resstant to biodegradation and dissolve easily in fat. Consequently, PCB accumulatesin
the food chain and with longevity of the organisms. In whales the PCB accumulatesin the blubber tissue,
and this makes blubber amgor PCB source for the Faroese population.

Recent research on contaminants loads in pilot whales taken in the regular catch in 1997 demondtrates that
the average content of PCB 7 in pilot whae blubber is 7 mg/kg, see Figure 2.

Figure2

Sum of seven PCB congeners CB 28, 52, 101, 138, 156 and 180, in blubber. The number of whales
represented by each bar is given below the bars with group characteristic. The average values of
the sum of the seven CBs, PCB 7, are shown in figures within the bars.

PCB 7, mg/kg
25
20 — T
15
10
10 | 11
5 '7
0 T | 5 | T T | 7
173 193 54 420
young females males average

It is not straightforward to compare the PCB content of the 54 male whales, the 193 femae whales and
the 173 juvenile whaes with results from samples taken some years ago, in 1986 to 1988. The main
obstacle to comparisons with earlier results are the differences in analytical methods used with the earlier
PCB vaues being quantified against an interna standard of commercia PCB, whereas the present data are
quantified as sngle congeners using sandards of individua CBs. There were dso certain differencesin the
criteriagpplied for the sorting of the samplesin the earlier study as compared to those used in the present
study, and this also needs to be taken into congderation because the sex and age distribution of the
individuals making up the groups has significant influence on the results asis dso indicated in Figure 2.

Work is presently underway at the Food and Environmental Agency which ams at establishing whether
there has occurred a decrease in the concentrations of PCB as could be expected following the restrictions
on the gpplication of PCBs which have been et in force in most countriesin the early ninety seventies.

When the PCB content of the Faroese population is examined, it is obvious that the blubber we egt isa
magor PCB source. Recent examinations have demondtrated that the Faroese population in average has a
PCB intake, which is 5-10 times higher then that of for example Danestad . In addition it has been
established that the PCB content of the breast milk of Faroese women is very high compared to breast milk
in other Western European countries.

If consderable quantities of PCB have accumulated in women' s fat tissue researchers suspect that foetuses
aswdl as new-borns can be affected as reatively large quantities of PCB are transferred via breast milk.
PCB can affect the central nervous system and cauise endocrine disruption. New-bornsin the Faroe
Idands are as a consequence invited to participate in thorough examinations as part of continuous scientific
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research to clarify whether PCB has a harmful effect on people who eat marine mammals. The
examinations, which began in 1994, ill remain to prove any harmful effects caused by PCB. It will
however be necessary to follow the children until they reach the age of 7 before any firm conclusons can
be drawn from this research.

Based on the high PCB content of blubber, researchers recommend that blubber intake is limited and the
Faroese are encouraged to consider the following factors:

Some manmade substances, such as PCB', are stored in the body throughout life. The foetus gets
these substances from the umbilica cord, the new-born baby through the breast milk and asit gets
older, by blubber intake.

If the PCB content of the body isto be low when awoman is pregnant, her blubber intake must have
been low throughout her life.

The best way to protect the foetus from the potential harmful effects of PCB isif girls and women
abgtain from eating blubber until they have given birth to their children.

Assessments.

Filot whae meat and blubber have for many years been considered hedlthy for human consumption and in
recent years it has been stated again and again that the marine fat, as in blubber, can prevent cardiovascular
diseases. We will not claim that pilot whale meet and blubber are unhedthy but rather point out that pilot
whae meat and blubber contain substances, which according to internationd authoritiesin thisfidd can
cause hedlth problems.

Mercu
If pilot whale meat on average contains 1.9 mg/kg (corresponding to 1.9 ppm) the following results are
reached:

Normaly 1 ppm is consdered the advisable maximum level for mercury content in food. The average
mercury content of pilot whae meat substantially exceeds this maximum leve.

FAO/WHO recommend that PTWI (Provisona Tolerable Weekly Intake) is 0.300 mg. If pilot whae
meset contains 1.9 mg/kg wet weight, it gives atolerable pilot whale meat intake of 157 grams aweek, or
about 300 grams of pilot whale mesat every two weeks'. As a conseguence researchers recommend that
pilot whale mest shall not be consumed more that once to twice a month. Women who plan to become
pregnant within 3 months and pregnant women should abstain from egting pilot whae meet due to the
uncertainty which prevails regarding impacts on foetuses and to what extent it can impair the development
of the children when they get older. Women are encouraged to quit esting pilot whale mesat three months
before they plan to become pregnant as organic mercury in the blood is reduced by 50% after gpprox.
three months if the mother stops eating food containing mercury. By this recommendation the mgority of
the foetuses should be protected from the potential harmful effects of mercury exposure.

! This correspondsto 21 grams of pilot whale meat aday. The dietary survey from 1981-1982 demonstrated that each
Faroese had an average daily intake of pilot whale meat of 12 grams.
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PCB
The PCB limit in food is normaly 2 mg/kg. Consequently, the average PCB content of blubber by far
exceedsthis limit.

The PCB content, as shown inthe “average’ bar in Fgl! Henvisningskilde ikke fundet., correspondsto
7 mg/kg in blubber.

The U.S. Food and Drug Administration has recommended that ADI (Acceptable Daly Intake), shdl be
erl ng PCB/day/kg body weight. On average blubber contains 7 mg PCB/kg. Consequently an adult can
consume kann approx. 7 to 10 grams of blubber./day, corresponding to approx. 100 grams. of blubber
every two weeks. The recommendation to limit blubber intake to one to two meals amonth is based on
these figures.

As PCB remainsin the human body for so many years, it is not adequate to give diet recommendations
only in connection with pregnancies and the period preceding the pregnancies. The best way to protect the
foetus from the potential harmful effects of PCB isif girls and women abstain from eating pilot whale mest
until they have given birth to their children.

July 1998

Food and Environmental Agency
Department of Occupationa Hedth
Chief Medica Officere
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