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INTRODUCTION

In 1982, the International Whaling Commission (IWC) adopted a moratorium on commercial whaling
under the schedule of the International Convention for the Reguiation of Whaling (ICRW). The
moratorium entered into force in 1986 and remains in place today. All cetaceans covered by the
IWC moratorium currently are listed in CITES Appendix I, effectively banning international com-
mercial trade. Several countries have lodged objections to the IWC moratorium, entered reserva-
tions on the CITES Appendix I listings, or both. Domestic trade in cetaceans and their products,
which does not fall under the jurisdiction of CITES or the IWC, remains legal in a number of
countries,

The ninth (1994) and tenth (1997) meetings of the Conference of the Parties to CITES, after,
due consideration, voted not to accept proposals by Japan and Norway to downlist to Appendix II
certain populations of Grey Whale Eschrichtius robustus; Minke Whale Balaenoptera acutorostrata,
and Bryde’s Whale Balaenoptera edeni. The same meetings adopted Resolution Conf. 9.12 (1994)
Ilfegal trade in whale meat and Decisions 10.40 to 10.43 (1997) Co-operation in monitoring
ilfegal trade in whale parts and derivatives in recognition of the importance of preventing illegal
trade in whale meat and other whale products. k

While there are no legal restrictions on the domestic buying and selling of whale meat in
Japan, legal importation of whale meat products appears to have ceased since 1992 when Japan
officially stopped importing whale meat (Chan et al., 1995). However, reports of a number of
smuggling attempts intercepted by Japan and other countries have led to concern that some level
of illegal trade involving Japan may persist.

Since 1995, TRAFFIC East Asia has monitored whale meat trade in East Asia and conducted
market surveys in a number of countries in the region {Chan et al., 1995; Anon,, 1996; Mills et
al,, 1997). The aim of these surveys has been to document domestic control of whale meat trade;
the extent to which regionai trade takes place; and, where possible, to identify the species and
origin of whale meat being offered for sale. To this end, in 1995 TRAFFIC researchers collected 53
samples of whale meat and whale meat products from 10 cities in Japan. However, because
visual identification of whale meat products to the species level is, generally, not possible, TRAF-
FIC éngaged scientists to carry out DNA sequence analysis of the samples. TRAFFIC also invited
the Japan Fisheries Agency (JFA) to conduct its own analysis of the samples. This preliminary
report describes the results of analysis by TRAFFIC's consultants to date and briefly compares
TRAFFIC’s results with those of the JFA.




-

METHODS

Sample coliection

From 10 to 21 April 1995, a TRAFFIC researcher surveyed over 900 retail outlets in 13 cities
in Japan (Chan et al., 1995); 51 of these were found to be selling whale meat. A total of 53
samples were purchased in 10 cities during the survey. The samples were preserved in a solution
of 75% ethanol and stored at room temperature prior to DNA analysis.

DNA extraction, amplification and sequencing

In this case, DNA analysis Involves a three-step process: DNA extraction, amplification, and
sequencing. DNA extraction was carried out at the Tokyo University of Agriculture and Technol-
ogy. DNA amplification and sequencing were carried out at Hokkaido University, The entire
process was carried out over a one-year period, May 1996 to May 1997.

Well-established methodologies for DNA extraction, amplification, and sequencing were used
to reveal species-specific differences in a specific section of the DNA. The extraction process
separates the chromosomal and extranuclear DNA from the rest of the cellular components such
as fats and proteins. The amplification process utilizes the polymerase chain reaction (PCR) to
produce iarge concentrations of the targeted section of DNA. For this study, the mitochondrial
cytochrome B gene was targeted. '

The sequencing 'process reads the series of nucleotide bases, the A’s, G's, C's, and T's,
which make up the information content of the DNA. Where possible, 402 nucleotide bases were
sequenced for each sample. For some samples, only smaller fragments of DNA were available. For
these, 180 nucleotide bases were sequenced. In either case, resulting sequences were compared
to type specimen sequences from known animals,

For more detailed descriptions of methodologies, the reader is referred to Suzuki et af.,
1997; Kocher et al,, 1989; and, Hillis et al., 1996.

RESULTS

A note on taxonomy

Reeves and Leatherwood (1994) state that mainstream classification of cetaceans is rela-
tively underdeveloped below the species level, in part because of limited sampling. Of direct
relevance to this report are ongoing debates over the taxonomy of the Minke Whale and Bryde’s
Whale. Three distinct morphological forms of the Minke Whale and a diminutive form of the Bryde’s
Whale have been documented, but their status as races, subspecies, or separate species needs
to be clarified (Reeves and Leatherwood, 1994).

This article uses the 1996 IUCN Red List of Threatened Animals (IUCN, 1996) as its taxo-
nomical reference. The Southern Minke Whale Balaenoptera bonarensis is treated therein as a
separate species rather than as a subspecies of 8. acutorostrata, as in the CITES Appendices,
which refer to a single Minke Whale species, Balaenoptera acutorostrata. Both CITES and IWC
provide for treatment of species on the basis of geographically separate populations or stocks if
necessary. It should also be noted that the report of the JFA analysis (Anon., 1997) refers to the
Southern Minke Whale as the Antarctic Minke Whale.




Reference City of Product description Scientific name Common name

number origin by retailer

TRI1 Tokyo red meat Balaenoptera bonarensis Southern Minke Whale
TR2 Tokyo red meat B. bonarensis Southemn Minke Whale
TR3 Tokyo salted meat B. bonarensis Southern Minke Whale
TR4 Tokyo red meat B, bonarensis Southern Minke Whale
TRS Tokyo salted blubber B, bonarensis Southern Minke Whale
TRS Tokyo marinated meat No amplification -

TR7 Tokyo red meat B. bonarensis Southem Minke Whale
TRS Tokyo red meat "gondo’ Phocoenoides dalli Dall's Porpoise

TR9 Tokyo none Balaenoptera bonarensis Southern Minke Whale
TRIO Qsaka none B. bonarensis Southem Minke Whale
TR11 Osaka none B. edeni Bryde's Whale

TRI12 Osaka none B. bonarensis Southern Minke Whale
TRI3 Osaka red meat B. bonarensis Southern Minke Whale
TRI4 Osaka red meat B. bonarensis Southermn Minke Whale
TR1S QOsaka none B. bonarensis Southern Minke Whale
TRI16 QOsaka none B. bonarensis Southern Minke Whale
TR17 Osaka none No amplification -

TRI18 Kobe red meat B. bonarensis Southern Minke Whale
TR19 Kobe none Phocoenoides dalli Dall's Porpoise

TR20 Nagasaki red meat Balaenoptera bonarensis Southern Minke Whale
TR21 Nagasaki boiled meat B. physalus Fin Whale

TR22 Nagasaki salted meat Lissodelphis borealis Northern Right Whale Dolphin
TR23 Nagasaki salted meat Balaenoptera physalus Fin Whale

TR24 Nagasaki red meat B. bonarensis Southern Minke Whale
TR25 Nagasaki red meat B. acutorostrata Minke whale

TR26 Nagasaki salted "une' Phacoenoides dalli Dall's Porpoise

TR27 Miyagi ujira-kun’ P. dalli Dall's Porpoise

TR28 Miyagi bacon No amplification -

TR29 Miyagi bacon Balaenoptera bonarensis Southern Minke Whale
TR30 Miyagi red meat B. bonarensis Southem Minke Whale
TR31 Miyagi none B. bonarensis Southem Minke Whale
TR32 Miyagl none B. bonarensis Southem Minke Whale
TR33 Miyagi red meat B. bonarensis Southem Minke Whale
TR34 Miyagi none B. bonarensis Southem Minke Whale
TR335 Fukuoka blubber Tursiops truncaius Bottlenose Dolphin
TR36 Fukuoka red meat Globicephala macrovhynchus Short-finned Pilot Whale
TR37 Fukuoka salted meat Balaenoptera bonarensis Southern Minke Whate
TR33 Fukuoka meat steak B. bonarensis Southem Minke Whale
TR39 Fukuoka none Phocoenoides dalli Dall's Porpoise

TR40 Fukuoka throat Balaenoptera bonarensis Southem Minke Whale
TR41 Fukuoka none No amplification -

TR42 Fukuoka none B, bonarensis Southern Minke Whale
TR43 Sasebo salted meat B. bonarensis Southem Minke Whale
TR44 Sasebo red meat B. bonarensis Southern Minke Whale
TR45 Sasebo red meat B. acutorostrata Minke Whale

TR46 Sasebo salted meat Berardius bairdii Baird's Beaked Whale
TR47 Sasebo red meat Balaenoptera bonarensis Southem Minke Whale
TR48 Sasebo red meat Globicephala macrorhynchis Short-finned Pilot Whale
TRA49 Sasebo salted meat Berardius bairdii Baird's Beaked Whale
TR50 Hiroshima red meat Balaenoptera bonarensis Southern Minke Whale
TR51 Hiroshima  salted meat Phaceenoides dalli Dall's Porpoise

TRS2 Chiba red meat Ziphius cavirosiris Cuvier's Beaked Whale
TRS53 Niigata salted meat Balaenoptera bonarensis Southemn Minke Whale

Table L, Results of DNA sequence analysis by TRAFFIC of 53 whale meat samples, 1996-1997.
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' Results of TRAFFIC’s analysis

Results were obtained for 49 of 53 samples (Table 1). Four samples could not be amplified,
possibly because of the presence of impurities oF because of post-mortem damage to the DNA.

Of the 49 samples identified to the species level, 36 were identified as originating from four
species of Mysticetes or baleen whales; 13 samples were identified as having originated from six
species of Odontocetes or toothed whales. »

Baleen whales identified inciuded Minke Whale Balaenoptera spp. (n = 33); Bryde’'s Whale
Balaenoptera edeni (n = 1); and Fin Whale Balaenoptera physalus (n = 2). Thirty-one of the 33
Minke Whale samples were identified as Southern Minke Whale B. bonarensis. Of the toothed
whale samples, the moest common species identified was the Dall’s Porpoise Phocoenoides dalli (n =
6). Other species identified were Northern Right Whale Dolphin Lissodelphis borealis (n = 1);
Bottlenose Dolphin Tursiops truncatus (n = 1); Short-finned Pilot Whale Globicephala macrorhynchus
(n = 2); Baird’s Beaked Whale Berardius bairdii (n = 2); and Cuvier’'s Beaked Whale Ziphius
cavirostris {(n = 1). None of the Odontocete species identified above is under the jurisdiction of
the IWC. Five species are listed in CITES Appendix II, and the sixth, Berardius bairdii, in Appendix
I, although Japan has a reservation on this listing.

Comparison with JFA results

The JFA presented a preliminary report on its analysis of the TRAFFIC samples to the forty-
ninth meeting of the IWC in October 1997 (Anon., 1997). Results from the two sets of analysis
were similar for the most part, but TRAFFIC and the JFA obtained differing results from 14 samples
(Tabié 2). Of the 14, a total of eight samples could not be amplified by one or the other
jaboratory. Two samples (TR38; TR40) were identified as North Pacific Minke Whale by JFA and
Southern Minke Whale by TRAFFIC. TR42 was identified as Southern Minke Whale by TRAFFIC and
as a dwarf form of Minke Whale by JFA. An additional three samples (TR19; TR26; TR39) were
identified by each laboratory as being of two different species. Neither laboratory was able to
amplify one sample (TR6).

7

Reference TRAFFIC results JFA results

number

TR8 Dall's Porpoise No amplification

TR17 No amplification Southem Minke Whale1
TRI% Dall's Porpoise Southern Minke Whale
TR26 Dall's Porpoise Southern Minke Whale
TR27 Dall's Porpoise No amplification

TR28 No amplification Southem Minke Whale

TR37 Southern Minke Whale No amplification
TR38 Southemn Minke Whale North Pacific Minke Whale

TR39 Dall's Porpoise Southern Minke Whale
TRAQ Southern Minke Whale North Pacific Minke Whale
TR41 No amplification Southemn Minke Whale

TR42 Southern Minke Whale Dywarf Minke Whale
TR43 Southern Minke Whale No amplification
TR51 Dall's Porpoise No amplification

Table 2. Samples for which TRAFFIC and JFA ebtained differing results.
Source of JFA results: Fisheries Agency, Govermnent of Japan (Anon., 1997),
IThe Southern Minke Whale is referred to in Anon., 1997 as the Antarctic Minke Whale.
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The inability of one or the other of the laboratories to amplify the eight samples referred to
above could be a result of problems with the samples themselves, handling prior to or during
laboratory analysis, or the use of different marker genes or regions in the mtDNA. Differences in
identification at the subspecies or population level may have resulted from the interpretation of
results. TRAFFIC and JFA used differing identification techniques (cytochrome B and control
region) and different databases as references. However, the differing species results for TRAFFIC
and the JFA‘s analyses of samples TR19, TR26, and TR39 are perplexing.

The presence of Dall’s Parpoise in the marketplace is not surprising in itseif as Japan re-
corded catches of this species exceeding 70 000 specimens in the period 1990 to 1993 (Chan et
al., 1995). Several possible explanations for the differing results exist. Mixing of meat from
different species in the marketplace, either accidentally or deliberately, could result in ‘compound’
samples. If a single sample was contaminated with tissue from two different species, resuits
could differ between the two laboratories. Contamination during sample acquisition or in the
laboratory Is also possible. However, Dall’s Porpoise had not previously been analysed in the
laboratories where TRAFFIC’s analysis of sequences was conducted, and the chances of contami-
nation in the laboratory environment were minimal. Moreover, TRAFFIC's analysis recorded five
different and unique sequences in the six samples identified as Dall’s Porpoise, making it unlikely
that all the samples were contaminated.

The reasons for these differing results are unclear, but the differences are more likely owing
to human error than to any fundamental problem with using cytochrome B or control region
sequences to identify species. TRAFFIC would like to re-examine these samples in co-operation
with the JFA to determine the source of the differences.

N T T
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DISCUSSION

Mills et al. (1997) outline three avenues for whale meat of IWC-listed species to enter
Japan’s retail market legally: via the factory ship of Japan’s scientific whaling fleet; from frozen
domestic stocks originating from past whaling or importation; and from bycatch in Japan’s territo-
rial waters. The samples identified in this study conceivably could have originated from any of
these sources. Should CITES in future choose to downlist any of the baleen whales to Appendix
11, international trade could provide an additional legal avenue. Meat from small cetaceans,
harvest of which is not regulated by the IWC, is aiso available in the market and may be sold under
the generic term ‘whale meat.’ _

While there has been no proof of illegal whale meat entering Japan to date, interception by
Japanese and other authorities of a number of attempted illegal shipments has resulted in con-
cern that illegal trade may take place. Under the terms of CITES Resolution Conf. 9.24, proposals
to downlist species from Appendix I to Appendix IT must show that adequate trade control mecha-
nisms are in place to ensure that removal of the species from Appendix I does not jeopardize that
species or other species still in Appendix I. Norway is developing domestic trade control and
inspection systems that incorporate DNA profiling and creation of a DNA register of individual
whale “fingerprints” as important components. Japan is considering development of a similar
system.

In Japan, DNA profiling could provide an effective tool for monitoring whale meat stocks
only if samples from all legitimate sources of whale meat were to be included. Under the current
domestic management system, a DNA register would need to include samples of meat alieged to
originate from frozen domestic stocks and legitimate bycatch as well as samples from Govern-
ment-controlied whaling. A partial register would be of limited use in determining the legality of
whale meat in the marketplace. In any event, DNA analysis cannot determine the length of time
samples have been in storage.

AR additional consideration is the reliability of this type of analysis for samples sourced
from the marketplace where compounding may occur. Analysis of the 53 samples under discus-
sion was carried out by two groups of gualified scientists utilizing differing but standard method-
ologies in controlled laboratory conditions. Although the results from the two sets of analysis
corresponded for the most part, there were significant differences for several samples. A DNA
register would need to include appropriate measures for cross-checking the results of DNA analy-
sis.

There is the possibility that all whale species protected under the IWC moratorium on
commercial whaling could enter the Japanese market either through existing frozen stocks or
bycatch (Mills et al., 1997). Should meat from frozen stocks and bycatch remain outside of a
future DNA register, it wouid continue to be difficult to distinguish meat from some species as legal
or illegal in origin. The Government of Japan needs to consider this when developing future trade
control mechanisms to meet the requirements of CITES Resolution Conf. 9.24.




APPENDIX
Whales listed in the CITES Appendices and Reservation of Japan and covered by the [WC moratorium
Comnon Name Scientific Name CITESAppendices  ITWC moratorium
and Reservations
CETACEA spp. o
Chinese river dolphin Lipotes vexiflifer I
Platanista spp. I
Berardius spp. I
Baird’s Beaked Whale Berardius bairdii I R
: Hyperoodon spp. I
Northen Bottlenose Whale  Hyperoodon ampullatus I ’ X
Southem Bottlenose Whale Hyperoodon planifrons I X
Sperm Whale Physeter catodon' 1 R X
Sofalia spp. 1
Sousa spp. I
Finless Whale . Neaphocaenaphocaenoides 1
Cochito Phocoena siuns 1
Gray Whale Eschrichfius robustus® I X3
Minke Whale Balgenoptera acutorostrata  TTI* RS X5
Sei Whale Balaenoptera borealis 1 R? X
Bryde’s Whale Balaenoptera edeni 1 R X
Blue Whale Balaenoptera musculus 1 X
Fin Whale Balaenoptera physalus I R X3
Humpback Whale Megaptera novaeangliae 1 X®
Bowhead Whake Balaena mysticetus 1 X1
Evbalaena spp. I X
Pygmy Right Whale Caperea marginaia I X

Notes:

1 includes synonym Physefer macrocephalus

2 includes synonym Eschrichtius glaucus

3 Taking of Eastern Stock in North Pacific is permitted by aborigines or a Contracting Govemment on belalf of aborigines exctusively for
local consumption by the aborigines;

4 The West Greenland population of Balaenoptera acutorostrata is listed in CITES Appendix IT;

s Reservetion of Japan applicable to Appendix I populations only;

¢ Taking of West Greentand and Central Stocks in North Atlantic is permitted by aborigines exclusively for local consumption;

7 Reservation not applicable to stocks (A)in North Pacific and (B)in area from ' longitude to 70" east longitude, from the equator to the
Antarctic Continent; .

s Taking of West Greenland Stock in North Atlantic is permitted by aborigines exclusively for local consumption;

» Taking by Bequians of Saint Vincent and the Greanadines is penmitted exclusively for local consurnption;

10 Taking of Bering-Chukchi-Beaufort Seas Stock is permiited by aborigines exclusively for local consumption by the aborigines;

 Source: TMills, A. Tshihara, I Sakaguchi, 8. Kang, R Parry-Jones and M. Phipps (1997), Anon.(1998a), Anon.(1998h)
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A Preliminary Report on DNA
Sequence Analysis of Whale Meat
and Whale Meat Products Collected
in Japan

M, Phipps, A, Ishiliara, N, Kanda, and
H. Suzuki

INTRODUCTION

In 1982, the International Whaling Commission
(IWC) adopted a moratorimm on commercial
whaling under the schedule of the International
Convention for the Regulation of Whaling
(ICRW). The moratorium entered into force in
1986 and remaing in place today. All cetaceans
covered by the TWC moratorium currently are
listed in CITES Appendix 1, effectively banning
international commercial trade. Several coun-
tries have lodged objections to the IWC morato-
rium, entered reservations on the CITES Appen-
dix [ listings, or both. Domestic trade in
cetaceans and their products, which does not fall
under the jurisdiction of CITES or the IWC,
remains legal in a number of countries.

The ninth (1994) and tenth {1997) meetings
of the Conference of the Parties to CITES, after
due consideration, voted not to accept proposals
by Japan and Norway to downlist to Appendix IT
certain populations of Grey Whale Eschrichtius
robustus; Minke Whale Balaenoptera acuto-
rostrata, and Bryde’s Whale Balaenoptera edeni.
The same meetings adopted Resolution Conf,
9.12 (1994) Hlegal trade in whale meat and
Decisions 10.40 to 10.43 (1997) Co-operation in
monitoring illegal trade in whale parts and derivatives in
recognition of the importance of preventing illegal frade
in whale meat and other whale products.

While there are no legal restrictions on the domestic
buying and selling of whale meat in Japan, legal impor-
tation of whale meat products appears to have ceased
since 1992 when Japan officially stopped importing
whale meat (Chan et al., 1995). However, reports of a
number of smuggling attempts intercepted by Japan and
other countries have led to concern that some level of
illegal trade involving Japan may persist.

Since 19935, TRAFFIC FEast Asia has monitored
whale meat trade in East Asia and conducted market sur-
veys in & mumber of countries in the region (Chan et al.,
1995; Anon., 1996; Mills ef of., 1997). The aim of these
surveys has been to document domestic control of whale
meat trade; the extent to which regional trade takes place;
and, where possible, to identify the species and origin of
whale meat being offered for sale. To this end, in 1995
TRAFFIC researchers collected 53 samples of whale
meat and whale meat products from 10 cities in Japan.
However, because visval identification of whale meat

Nineteenth century woodcut of whalers in Goto Islands, Hizen (present-day
Nagasaki prefecture in Kyushu}, Japan. (Hiroshige Utagawa II)

products to the species level is, generally, not possible,
TRAFFIC engaged scientists to carty out DNA
sequence analysis of the samples. TRAFFIC also invit-
ed the Japan Fisheries Agency (JFA) to conduct its own
analysis of the samples. This preliminary report
describes the results of analysis by TRAFFIC’s consul-
tants to date and briefly compares TRAFFIC results
with those of the JFA.

METHODS
Sample collection

From 10 to 21 April 1995, a TRAFFIC researcher
surveyed over 900 retail outlets in 13 cities in Japan
(Chan ef al., 1995); 51 of these were found to be selling
whale meat. A total of 533 samples were purchased in 10
cities during the survey. The samples were preserved in
a solution of 75% ethanol and stored at room tempera-
fure prior to DNA analysis.
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SHORT CONMUNICATIONS

Product description

Reference City of Scientific name Commeon name
nuinber origin by refailer

TRI Tokyo red meat Balaenoptera bonarensis “Southern Minke Whale
TR2 Tokyo red meat B. bonarensis Southern Minke Whale
TR3 Tokyo salted meat B. bonareusis Southern Minke Whal
TR4 - Tokyo red meat B. bonarensis Southern Minke Wha
TRS Tokyo salted blubber B. bonarensis Southern Minke Whale
TR6 Tokyo __marinated meat No amplification _ - e
TRT Tokyo red meat B. bonarensis : Southern Minke Whale
TR& Tokyo red meat ‘gondo® Phocoenoides dalli __Dail’s Parpoise

TRS Tokvo none _ Balaenoptera bonaretisis Southern Minke Whale
TRI10 Osaka none N _B. bonarensis Southern Minke Whale
TRI1 Osaka none B B. edeni _ Bryde’s Whale

TRI2 ~Osaka _ nene B. bonareusis _Southern Minke Whale
TRI13 Osaka __.Ted meat B. bonarensis Southern Minke Whale
TRI14 Osaka red meat B. bonarensis Southern Minke Whale
TRI1S Osaka nong B. bonarensis ) Southern Minke Whale
TR16 Osaka nong B. bonarensis Southern Minke Whale
TRI17 Osaka nane __No amplification -

TRI8 Kobe red meat B. bonarensis Southern Minke Whale
TRI19 Kobe nong FPhocoenoides dalll - Dall’s Porpoise

TR20 Nagasaki red meat Balaenoptera bonarensis Southern Minke Whale
TR21 Nagasaki boiled meat B. physalus _ Fin Whale -
TR22 Nagasaki salted meat ~ Lissodelphis borealis Northern Right Whale Dolphin
TR23 Nagasaki salted meat Balaengptera physalus Fin Whale

TR24 WNagasaki red meat B. bonarensis Southern Minke Whale
TR25 Nagasaki red meat B, acutorostrata North Pacific Minke whale
TR26 Nagagaki salted ‘une’ Phacoenoides dalli Dali’s Porpoise

TR27 Miyagi *kujira-kun’ E dalli Dall’s Porpoise

TR28 ___ Miyagi bacon No amplification__ -

TR29 Miyagi __ bacon Balaenoptera bonarensis Southern Minke Whale
TR30 Miyagi red meat B. bonarensis Southern Minke Whale
TR31 Miyagi none B. bonarensis Southern Minke Whale
TR32 Mivagi none B. honarensis Southern Minke Whale
TR33 Mivagi red meat B, bonarensis Southern Minke Whale
TR34 Miyagi nong B. bouarensis Southern Minke Whale
TR35 Fulauoka blubber Tursiops truncatus Bottlenose Dolphin
TR36 Fukuoka red meat Globicephala macrorhynchus Short-finned Pilot Whale
TR37 . Fukuoka salted meat Balaenoptera bonarensis Southern Minke Whale
TR38 Fuluroka meat steak B. bonarensis Southern Minke Whale
TR39 Fukuoka nong Plioceenoides dalli Dall’s Perpoise

TRAQ Fukuoka throat Balaenoptera bonarensis Southern Minke Whale
TR41 Fukuoka nong No amplification -

TR42 Fukuoka nong B. bonarensis Southern Minke Whale
TR43 Sasebo salted meat B. bouarensis Southern Minke Whale
TR44 Sasebo red meat B. bonarensis Southern Minke Whale
TR45 Sasebo red meat B. acutorestrata North Pacific Minke Whale
TR46 Sasebo salted meat Berardius bairdii Baird’s Beaked Whale
TR47 Sasebo red meat BRalaenoptera bonarensis Southern Minke Whale
TR48 Sasebo ted meat Globicephala macroriyrchus Short-finned Pilot Whale
TR49 Sasebo e salted meat Berardivs bairdii Baird’s Beaked Whale
TRS0 Hiroshima 1ed meat . Balaenopiera bonarensis Southern Minke Whale
TRS51 __ Hiroshima salted meat Phacoenoides dalli Dalt’s Porpoise

TR52 Chiba red meat Ziphius cavirostris Cuvier’s Beaked Whale
TR53 Niigata salted meat N Balaenoptera bonarensis Southern Minke Whale

Tahle 1. Results of DNA sequence analysis by TRAFFIC of 53 whale meat samples, 1996-1997,

DNA extraction, amplification, and sequencing

In this case, DNA analysis involves a three-step
process: DNA. extraction, amplification, and sequenc-
ing. DNA exiraction was carried out at the Tokyo
Universily of Agriculture and Technology. DNA ampli-
fication and sequencing were carried out at Holkkaido
University. The enlire process was carried out over a
one-year period, May 1996 to May 1997,

‘Well-established methodologies for DNA extraction,
amplification, and sequencing were used to reveal
species-specific differences in a specific section of the
DNA. The exiraction process sepatates the chromoso-
mal and extranuclear DNA from the rest of the cellular
components such as fats and proteins. The amplification
process utilizes the polymerase chain reaction (PCR) to
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produce large concenirations of the targeted section of
DINA. For this study, the mitochondrial cytochrome B
gene was targeied.

The sequencing process reads the series of nucleo-
tide bases, the A, G’s, C%, and T, which make up the
information content of the DNA. Where possible, 402
nucleotide bases were sequenced for each sample. For
some samples, only smaller fragments of DNA were
available. For these, 180 nucleotide bases were
sequenced. In either case, resulting sequences were
compared to type specimen sequences from known ani-
mals.

For more detailed descriptions of methodologies, the
reader is referred to Suzuki et al., 1997; Kocher ef alf,
1989; and, Hillis ef al., 1996.




RESULTS

A note on taxonomy

Reeves and Leatherwood (1994) state that main-
stream classification of cetaceans is relatively under-
developed below the species level, in part because of
limited sampling. Of direct relevance to this report are
ongoing debates over the taxonomy of the Minke Whale
and Bryde’s Whale. Three distinct morphological forms
of the Minke Whale and a diminutive form of the Bryde’s
Whale have been documented, but their status as races,
subspecies, or separate species needs to be clarified
(Reeves and Leatherwood, 1994),

This article uses the 1996 IUCN Red List of
Threatened Animals (TUCN, 1996) as its taxonomical
reference. The Southern Minke Whale Balaenoptera
bonarensis is treated therein as a separate species rather
than as a subspecies of B. acuforostrata, as in the CITES
Appendices, which refer to a single Minke Whale
species, Balaenoptera acutorostrata. Both CITES and
IWC provide for treatment of species on the basis of geo-
graphically separate populations or stocks if necessary.
It should also be noted that the report of the JFA analysis
{Anon., 1997) refers to the Southern Minke Whale as the
Antarctic Minke Whale,

Results of TRAFFIC’s analysis

Results were obtained for 49 of 53 samples (Table i).

Four samples could not be amplified, possibly because of

the presence of impurities or because of post-mortem

damage to the DNA.

_ Of the 49 samples identified to the species level, 36
were identified as originating from four species of

Mysticetes or baleen whales; 13 samples were identified

as having originated from six species of Odontocetes or

toothed whales.

Baleen whales identified included Minke Whale Bal-
aenoptera spp. (n = 33); Brydes Whale Balaenoptera
edeni {(n = 1); and Fin Whale Balaenoptera physalus (n =
2). Thirty-one of the 33 Minke Whale samples were iden-
tifted as Southern Minke Whale B. bonarensis. "Of the
toothed whale samples, the most commeon species identi-
fied was the Dall’s Porpoise Phocoenoides dalli (n = 6),
Other species identified were Northern Right Whale
Dolphin Lissodelphis borealis (n = 1); Bottlenose Dolphin
Twrsiops truncatus (n = 1); Short-finned Pilot Whale
Globicephala macrovhynchus (n = 2); Bairds Beaked
Whale Berardius bairdii (n = 2); and Cuvier’s Beaked
Whale Ziphius cavirostris (n=1). None of the Qdontocete
species identified above is under the jurisdiction of the
IWC. Five species are listed in CITES Appendix II, and
the sixth, Berardius bairdii, in Appendix I, although
Japan has a reservation on this listing.
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Comparison with JFA results

The JFA presented a preliminary report on its analy-
sis of the TRAFFIC samples to the forty-ninth meeting
of the IWC in Ocfober 1997 (Anon., 1997). Results
from the two sets of analysis were similar for the most
pait, but TRAFFIC and the JFA obtained differing
results from 14 samples (Table 2). Of the 14, a total of
eight samples could not be amplified by one or the other
laboratory. Two samples (TR38; TR40) were identified
as North Pacific Minke Whale by JFA and Southern
Minke Whale by TRAFFIC. TR42 was identified as
Southern Minke Whale by TRAFFIC and as a dwarf
form of Minke Whale by JFA. An additional three sam-
ples (TR19; TR26; TR39) were identified by each labo-
ratory as being of two different species. Neither labora-
tory was able to amplify one sample (TR6).

The inability of one or the other of the laboratories to
amplify the eight samples referred to above could be a
result of problems with the samples themselves, han-
dling prior to or during laboratory analysis, or the use of
different marker genes or regions in the mtDNA.
Differences in identification at the subspecies or popu-
lation level may have resulted from the interpretation of
results, TRAFFIC and JFA used differing identification
techniques (cytochrome B and control region) and dif-
ferent databases.as references. However, the differing
species results for TRAFFIC and the JFA's analyses of
samples TR 19, TR26, and TR39 are perplexing.

The presence of Dall’s Porpoise in the marketplace is
not surprising in itself as Japan recorded catches of this
species exceeding 70 000 specimens in the period 1990
to 1993 (Chan ef /., 1995). Several possible explana-
tions for the differing results exist. Mixing of meat from
different species in the marketplace, either accidentally
or deliberately, could result in ‘compound’ samples. Ifa
single sample was contaminated with tissue from two
different species, results could differ between the two

Reference TRAFFIC results JFA results

number

TR Dalls Porpoise No amplification

TRI17 No amplification Southern Minke Whals!
TRI19 Dall’s Parpoise Southern Minke Whale
TRZ6 Dall’s Porpoise Southern Minke Whale
TRZ7 Dall’s Porpoise No amplification

TR28 No amplification Southern Minke Whale
TR37 Southern Minke Whale No amplification

TRI% Southern Minke Whale North Pacific Minke Whale
TR3S Dall’s Porpoise Southern Minke Whale
TRAG Southern Minke Whate North Pacific Minke Whale
TR41 MNa amplification Southern Minke Whale
TR42 Scuthern Minke Whale Dywarf Minke Whale

TR43 Scuthern Minke Whale No amplification

TRS1 Dall's Porpoise No amplification_

Table 2. Samples for which TRAFFIC and JFA obtained differing
results, Sowrce of JEA results: Fisheries Agency, Government of Japan (Anen.,
1897). 'The Seuthern Minke Whale is referred to in Anon., 1997 as the Antarctic
Minke Whale.
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laboratories. Contamination during sample acquisition
or in the laboratory is also possible. However, Dall’s
Porpoise had not previously been analysed in the labo-
ratories where TRAFFIC’ analysis of sequences was
conducted, and the chances of contamination in the lab-
oratory environment were minimal,  Moreover,
TRAFFIC’s analysis recorded five different and unique
sequences in the six samples identified as Dalls
Porpoise, making it unlikely that all the samples were
contaminated. '

The reasons for these differing results are unclear,
but the differences are more likely owing to human error
than to any fundamental problem with using
cytochrome B or control region sequences to identify
species. TRAFFIC would like to re-examine these sam-
ples in co-operation with the JFA to determine the
source of the differences.

DiISCUSSION

Mills ef al. (1997) outline three avenues for whale
meat of IWC-listed species to enter Japan's retail mar-
ket legally: via the factory ship of Japan’s scientific
whaling fleet, from frozen domestic stocks originating
from past whaling or importation; and from bycatch in
Japan’s territorial waters. The samples identified in this
study conceivably could have originated from any of
these sources. Should CITES in future choose to down-
list any of the baleen whales to Appendix I, interna-
tional trade could provide an additional legal avenue.
Meat from small cetaceans, harvest of which is not reg-
ulated by the TWC, is also available in the market and
may be sold under the generic term ‘whale meat.’

While there has been no proof of illegal whale meat
entering Japan to date, interception by Japanese and
other authorities of a number of attempted illegal ship-
ments has resulted in concern that illegal trade may take
place. Under the terms of CITES Resolution Conf.
9.24, proposals to downlist species from Appendix I to
Appendix II must show that adequate trade control
mechanisms are in place to ensure that removal of the
species from Appendix 1 does not jeopardize that
species or other species still in Appendix I. Norway is
developing domestic trade contro] and inspection sys-
tems that incorporate DNA profiling and creation of a
DNA register of individual whale “fingerprints™ as
important components. Japan is considering develop-
ment of a similar system,

In Japan, DNA profiling could provide an effective
tool for menitoring whale meat stocks only if samples
from all legitimate sources of whale meat were to be
included. Under the current domestic management
system, a DNA register would need to include samples
of meat alleged to originate from frozen domestic stocks
and legitimate bycatch as well as samples from
Government-controfled whaling. A partial register
would be of limited use in determining the legality of
whale meat in the marketplace. In any event, DNA
analysis cannot determine the length of time samples
have been in storage.
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An additional consideration is the reliability of this
type of analysis for samples sourced from the market-
place where compounding may occur. Analysis of the
53 samples under discussion was carried out by two
groups of qualified scientists utilizing differing but stan-
dard methodologies in controlled laboratory conditions.
Although the results from the two sets of analysis corre-
sponded for the most part, there were significant differ-
ences for several samples. A DNA register would need
to include appropriate measures for cross-checking the
resulis of DNA analysis.

There is the possibility that ali whale species pro-
tected under the IWC moratorium on commercial whal-
ing could enter the Japanese market either through exist-
ing frozen stocks or bycatch (Mills ef «l., 1997). Should
meat from frozen stocks and bycatch remain outside of
a future DNA register, it would continue to be difficult
to distinguish meat from some species as legal or illegal
in origin. The Government of Japan needs to consider
this when developing future trade control mechanisms to
meet the requirements of CITES Resolution Conf. 9.24.
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