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Tuna Science

Technology to have mackerel spawn tuna
Interview with Yutaka Takeuchi, Associate Professor
Tokyo University of Marine Science and Technology

M

ackerel spawns tuna --- it is a curious phenomenon that cannot happen in the natural environment, but scientiﬁc
research is underway to overcome this issue. This research is in no way intended to challenge the Providence of
Nature. Explaining the signiﬁcance of the research, Yutaka Takeuchi, Associate Professor of the Tokyo University of
Marine Science and Technology, said: "Man needs to produce food in order to live in nature. It is science -- and man -- that
can realize it without causing burden on the natural environment. At the same time, Takeuchi poses a question over the
recent situation where too much attention is given to tuna on the ground that it should be a high-grade ﬁsh species.
OPRT interviewed Takeuchi regarding the state-of-the-art tuna science at the university's research center in Tateyama, west
of Tokyo, where the project is being promoted.
QUESTION: Why is there a need to have mackerel
spawn tuna?
TAKEUCHI: Success has been made in the technology to
have tuna spawn eggs and raise those eggs. But enormous
costs are needed to keep the tunas that become parents.
I hear the costs required in a year amounts to several
hundreds of million yen. Also, it is not easy to release
and propagate the seeds of the tuna species for which
stock status is deteriorating. But if the ﬁsh is of the size of
mackerel, it is possible to keep them in large quantities and
increase the seeds. The cost for doing it is in the order of
million yen a year. It is realized by way of the transplanting
technology – i.e. the "surrogate parent" technique that
causes mackerel to spawn tunas.
QUESTION: Has that technology been successful in
the area other than tunas?
TAKEUCHI: Success was made in the technology to
have land-locked salmon spawn rainbow trout. At present
it has become possible to have land-locked salmon spawn
rainbow trout's eggs at a full rate and also to have the
former produce the latter's sperms. I have been engaged in
the development of such technology, and have been trying
to apply it to marine ﬁsh since 2005.
QUESTION: What kind of technology is it?
TAKEUCHI: Inside the gonads that produce eggs and
sperms, there are stem cells which make up the eggs and
sperms. When a part of the gonad is transplanted in the
body (i.e. abdominal cavity) of a juvenile whose immunity
functions have not yet developed, that part enters into the
juvenile's gonad. In the case of mackerel, the cells that
make up tuna's eggs and sperms are incorporated into
mackerel's gonad, and it duplicates and increases tuna's

eggs and sperms in
large volume. Since
normal mackerel also
pr oduces macker el
eggs and sperms,
tuna's sperms and
eggs are produced
only in a small
quantity, say, one out
of 1,000 eggs. But it is
theoretically possible
to have mackerel
produce only tuna
eggs and sperms by
applying the technique
of sterility processing,
called triploidy. As this
was r ealized in the
case of land-locked
salmon, it was made possible to produce rainbow eggs and
sperms on a 100% basis. However, in the case of marine
ﬁsh, this is more difﬁcult than freshwater ﬁsh because its
eggs are very small. It is no easy for marine ﬁsh because
the difference in size between freshwater fish egg and
marine ﬁsh egg is like that for salmon roe versus a pollock
roe, in other words, a volleyball versus a marble.
QUESTION: How far has the research advanced at
present?
TAKEUCHI: The research has been initiated on the
question whether or not a mackerel can bear a tuna
because both species belong to Scombridae. But the study
had not advanced smoothly. The cells to become tuna eggs
and sperms, transplanted in mackerel, had disappeared
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in a span of a few days. While it is possible to transplant
the cells of a mouse in chicken, it is not possible to do
so from tuna to mackerel. After numbers of trials, it was
found that the ﬁsh seemed to tend to be affected by the
spawning period, habitat environment, and notably water
temperatures.
QUESTION: Are the ﬁsh subject to impact of the
environment in the stage of cells as well?
TAKEUCHI: I think so. We started experiments using
mackerel from souther n area, and succeeded in the
transplantation in the summer of 2009. We made a success
again in the summer of 2010 as well. We are hoping that
the southern mackerel would produce tuna eggs and
sperms.
QUESTION: It is a remarkable technology.
TAKEUCHI: We felt a heavy pressure because there
was a mounting attention and expectation even before the
technology was established because the project was related
to tunas. I think it better to focus on efforts to complete the
technology ﬁrst and then give attention to its application.
We felt pressed as we had to establish the technology while
there is high-level attention. At the same time, we have
been coping with the project as a real challenge because of
strong expectations from many quarters.
QUESTION: What will happen when this technology
is completed?
TAKEUCHI: Juvenile tunas are born in aquariums in
which mackerels are kept. Massive release of seeds will
become possible to increase the tuna population. The
advantage of this technology is that, when it is completed,
it would become possible to have mackerel produce
Tunas born from
juvenile tuna on a 100% basis.
mackerel spawn only tunas. Thus, in terms of technology,
the genetic diversity can be fully secured. Apart from the
argument whether extinction is really possible for any
ﬁsh, it would become possible to increase artiﬁcially the
population of ﬁsh species threatened with extinction, while
securing genetic diversity.
QUESTION: This is r eally a technology that
surpasses the power of nature, isn't it?
TAKEUCHI: I don't agree with you on this point. We
cannot beat nature when we compete with it. But man faces
the need to produce food in order to live in nature. What
science -- and man -- can do is to realize that goal without
causing unnecessary load on the natural environment.
QUESTION: Do you think that the days will come
when we can eat tunas without worr ying about their
population?
TAKEUCHI: When the development of surrogate parent
technology advances, we may be able to increase tuna
seeds for farming or release the seed to recover the
deteriorated stocks without much difﬁculty in the future.
But I believe the basics should be whether we humans
can secure food we need for our survival with minimum
burden on the natural environment. With this concept in
mind, I will continue with the development of surrogate
parent technology.

Resource management
Increase of large-scale purse-seine
ﬁshing vessels in the Western and
Central Paciﬁc remains unchecked;
Management of bigeye tuna stock is in
jeopardy

A

t present, there is no way to halt the increase of largescale purse-seine ﬁshing vessels in the western and
central Paciﬁc. At the annual meeting of the Western
and Central Paciﬁc Fisheries Commission (WCPFC) held in
Honolulu, Hawaii, December 6-10, 2010, no agreement was
gained on Japan's proposal that the number of purse-seine
ﬁshing vessels in the area should not be increased from the
present level.
The annual meeting also postponed to this year the
decisions on the management measures for bigeye and
yellowﬁn tunas. The Japanese delegates at the meeting stated,
with an increased sense of crisis, that "no one can tell to what
extent the number of purse-seining vessels will increase if the
present situation is left as it is." "We are in a very difﬁcult
situation. Consultations should be made with other countries
concerned," the ofﬁcials said.

Currently, an agreement has been in place to reduce, in
the three year period through 2011, the catch of bigeye
tuna by 30% from the average catch in 2001-2004. However,
although reduction has been implemented as planned in
longline ﬁshing that catch tunas for sashimi, an abnormal
situation has developed for large-scale purse-seine ﬁshing
that catch tunas for canning (except for Japanese vessels
for which the government limited the number of ﬁshing
vessels.) Far from realizing the planned reduction, those
vessels increased ﬁshing ef for t by 35-40% and catch
volume by 40%.
Under these circumstances, Japan proposed, as an
additional management measure, the restraint on the
increase of large-scale purse-seine ﬁshing vessels. But
developing countries, which are enthusiastic in developing
their own purse-seine ﬁshing, opposed to the proposal for
restraint on the increase.
With respect to control of purse-seine ﬁshing vessels,
China expressed its intention to cooperate, saying that
"it is extending guidance to its domestic operators not
to make any more investment in construction of ﬁshing
vessels in consideration of the state of the resources." The
European Union also stated that it shares Japan's concern.
But, despite all these indications, the discussion on the
issue has been postponed.
"Management of Paciﬁc blueﬁn tuna--catch to be
regulated substantially
Meanwhile, regarding conser vation and management
measures for Paciﬁc blueﬁn tuna, an agreement to "reduce
the catch of immature ﬁsh (i.e. ﬁsh aged 0-3 years) from
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the 2002-2004 level --- a decision of the WCPFC Northern
Committee -- was formally adopted, with a clause of "with
exclusion of the Republic of Korea.
The agreement incorporated a speciﬁc clause that the
Republic of Korea would manage its own blueﬁn tuna
ﬁsheries and take measures to control catch of immature
ﬁsh. The adopted measures will be enforced for two years,
subject to review in 2012.
Furthermore, Thailand, a major countr y that imports
wester n and central Paciﬁc tunas and produces and
exports canned tuna, was approved to join the WCPFC as
a cooperative non-member State. It is expected that import
data provided by Thailand will contribute to the stock
management in the future.

IUU ﬁshing continues to be a major
global threat
(FAO COFI 29th session)

T

he FAO Committee on Fisheries (COFI) held its 29th
session in Rome from 31 January to 4 February 2011.
The Session was attended by 115 members of the
Committee and observers. OPRT attended in the interests
of conﬁrming the progress of the International Plan of
Actions (IPOAs), in particular, concerning the IUU ﬁshing
and management of ﬁshing capacity.
The Committee further underlined the need for FAO
to continue to promote the implementation of IPOAs. It
recognized the threats posed to sustainable ﬁsheries by
illegal, unrepor ted and unregulated (IUU) ﬁshing and
ﬂeet capacity. During the discussion, Japan expressed its
concern over the recent rapid increase of ﬁshing capacity
by large scale purse seiners targeting tunas in the Paciﬁc.
As useful tools to combat IUU ﬁshing, the Committee
r ecognized the Global Recor d of Fishing Vessels,
Refrigerated Transport vessels and Supply Vessels as well
as Port State Measures.
FAO is expected to suppor t promotion of ef fective
enforcement of these measures.

Japan to tighten control over
domestically-farmed tunas

T

he Fisheries Agency of the Japanese government
has announced it will strengthen control over
blueﬁn tuna farming in Japan and also collect
information on blueﬁn tunas imported from Mexico.
The project is intended to require blueﬁn tuna farming
operators in Japan to report about installation of farming
facilities, seed procurement sources, introduction into
cages, and transportation and shipping situation in order
to accurately determine the actual state of blueﬁn tuna
farming in Japan. The reporting scheme was launched
in January this year, and reports are due to be compiled
based on calendar year. The results will be made public
around March every year.
Meanwhile, with respect to the collection of information
on blueﬁn tuna imported from Mexico, the agency will
oblige importers to report information on catches (name
of ﬁshing vessels, catch volume, etc.), farming (name of
operators, weight introduced into cage, size composition,
etc.) and trade (traded weight, exporting ﬁrms, etc.) with
the aim to accurately grasp the actual state of harvesting.

Topics
Consumption of ﬁshery products hit
the record level in 2009

T

he world's ﬁsh consumption saw a steep increase
in 2009, according to the 2010 Report on the World
Fisheries and Aquaculture made public on January
31 by the U.N. Food and Agriculture Organization (FAO).
Per-capita consumption of edible ﬁsher y products
reached 17 kilograms. The increased supply of cultured
ﬁsh mostly supported the supply of edible ﬁsh because
the state of ﬁsher y resources throughout the
world did not improve as expected.
The number of people engaged in ﬁsheries
and aquaculture totaled 540 million, accounting
for 8% of the total world population. The
rate of dependence on ﬁsheries reached the
highest level in terms of both food supply and
employment.
The world ﬁsheries catch in 2009 aggregated
145 million tons, which was an increase of 5
million tons from 140 million tons in 2007. The
growth came mainly from increased production
in aquaculture, which witnessed an annual
growth of 7%. Trading in ﬁsher y products
attained an all-time high of $102 billion in 2008,
showing an increase of 9% over 2007.
With respect to the policies to be taken
in the years ahead, the FAO repor t pointed
out (1) the ef for t to recover the resources,
(2) strengthening of control against illegal,
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unreported and unregulated (IUU) ﬁshing activities, (3)
tightening of control over discarded and abandoned ﬁsh,
and (4) giving due consideration to inland water ﬁsheries.
Regarding stock recover y, the FAO estimated that
ﬁshery resources that are either overexploited or depleted
or in the process of recovery account for 32% of the total
resources throughout the world. The situation in 2009
slightly deteriorated compared with 2006, and expeditious
actions toward stock recovery are now being called for,
the report said.
On the other hand, about 15% of the entire resources are
said to be either non-utilized (3%) or under-utilized (12%).
As for strengthening of regulations, the FAO validated
trade control measures to tighten enforcement
against IUU ﬁshing with the aim to restrain excessive
exploitation, and to block the entr y of IUU catch and
processed seafood into international markets. A recent
survey revealed that the efforts to eliminate IUU ﬁshing
alone would cost $10-23.5 billion.

342-kg blueﬁn tuna fetches
record high Y32.49 million
at Tsukiji

I

n this year's ﬁrst auction at the fresh tuna
wholesale section at Tokyo's Tsukiji Fish
Market on January 5, a blueﬁn tuna, weighing
342 kilograms from Toi, Hokkaido, nor ther n
Japan, registered an all-time high price of Y32.49
million.
Per-kilo price was second on record at Y95,000
only after Y10,000 in 2001.
As in last year, two sushi restaurants--one in
Tokyo and the other in Hong Kong--were joint
buyers of the tuna.
Market participants welcomed this record price,
although congratulatory, at the ﬁrst auction as a
good omen showing a strong popularity of tunas in
Japan this year.

Record tuna catch of 6.57 million tons
achieved in 2009

T

he catch of tuna, skipjack tuna, marlin and Spanish
mackerel (namely, tuna and tuna-like species)
in 2009 aggregated 6,573,918 tons, rising to yet
another all-time high, outstripping the previous record
posted in 2007, according to the United Nations Food and
Agriculture Organization (FAO).
The catch of tuna and tuna-like species exceeded 1million
tons in 1956, subsequently showing rapid increase to 2
million tons in 1973, 3 million tons in 1984, 4 million tons in
1988, 5 million tons in 1997, and surpassed 6 million tons in
2002.
Since 2002, however, the catch showed a sign of reaching

a limit, with many tuna species being harvested either to
their maximum limit or in excessive amount. The new high
registered in 2009 indicated a slight increase amid the
peak status.
(This article is based on the Nikkan Suisan Tsushin.)

OPRT News

3 South Paciﬁc Island organizations
approved as new OPRT members

O

PRT endorsed membership of the following three
organizations at its Extraordinary Board Meeting
on February 22, 2011. This led the total number of
members to 24 organizations.

1. Tuval Tuna Association
2. Nareau Tuna Boat Owners Association Inc. of
Republic of Kiribati
3. Marshall Island Tuna Fisheries Association
(Notes)
(1) The number of OPRT's registered vessels (large-scale
tuna longline ﬁshing vessels of 24 meters or more) of each
members is limited to six.
(2) The Marshall Island Tuna Fisheries Association will be
formally approved as a member after a letter of guarantee
of the Marshall Islands Government on the limitation of the
number of vessels is received.
Welcoming the joining of new members, OPR T
President Toshiro Shirasu stated as follows:
"The new membership of the three organizations
from South Paciﬁc Island countries is a clear indication
of the fact that OPR T's objectives to contribute to
the development of tuna ﬁsheries complying with
international and social responsibility has been steadily
accepted in the international society.
Notably, the dif ferences of position with respect to
ﬁshing capacity between advanced and developing
countries have been visibly widened. The OPR T
membership of the organizations from South Paciﬁc
Island countries has certainly expanded the possibility
for OPRT to contribute to the solution of important issue
surrounding the ﬁshing capacity.
Furthermore, the expansion of OPRT's international
network is very signiﬁcant in countering the unscientiﬁc
and unreasonable conser vationist movements, as was
exempliﬁed in the controversial proposal last year to ban
trade in the Atlantic blueﬁn tuna under the Convention on
International Trade in Endangered Species of Wild Fauna
and Flora (CITES). "
(Reference: Nationalities of OPRT members to date:
Japan, Taiwan, Republic of Korea, Philippines, Indonesia,
China, Ecuador, Seychelles, Fiji, Federated States of
Micronesia, and Malaysia.)
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