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Since 1959 several million dolphins have been killed in the purse-seine fishery for
tunas in the eastern Pacific Ocean. Through combined efforts of the nations whose
vessels participate in this fishery, annual dolphin mortality in the fishery was re-
duced from about 350.000 animals during the 1960s to about 15.000 animals in
1992. In 1993 10 nations implemented an international program to progressively
reduce this mortality even further. with a goal of eventually eliminating it. During
1993. the first year of the program, it appears that dolphin mortality will be less
than 4000 animals. An alternative program. which would impose a moratorium on
fIShing for tunas associated with dolphins beginning in 1994. has been proposed.
Controversy concerning the practicality and effects of the two programs centers
around the morality of fishing for tunas associated with dolphins and the biologi-
cal. economic. and political impacts of each program.

The fishery for yellowfm tuna, Thunnus a/bacares, in the eastern Pacific Ocean is one of
the most important in the world. In recent years this region has been responsible for
SOl~e 25 percent of world production of yellowfm.

The fishery began shortly after the turn of the century off southern California and
Baja California. As demand increased the fishery moved southward and seaward, and by
1940 vessels were fishing in an area that extended from the U.S.-Mexican border to the
equator and several hundred miles offshore. During this period nearly all the vessels
were U.S.-registered baitboats.

Due to import into the United States of cheap tuna caught by vessels of other na-
tions and the low productivity of the baitboats during the mid-1950s, the U.S. fleet
suffered severe economic hardship, and many vessels were retired from the fishery. However,
that period also saw the development of synthetic fiber purse-seine nets and a hydraulic
power block for retrieving the nets, and in 1957 the first U.S. baitboat was converted to
purse-seine fishing.) The immediate result was that the vessel's catch rate more than
doubled. This success started a wave of conversions, and within a few years nearly all
the baitboats in the fleet had been converted to purse seining. Use of the new gear had
several other consequences, however, two of which were overexploitation of yellowfm
tuna and incidental mortality of dolphins.
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This article focuses primarily on problems related to dolphin mortality in the yel-
lowfm tuna fishery and its biological, economic, and political impacts. It includes a
review of measures taken by governments, both individually and collectively, to resolve
the problem and concludes with a comparison and evaluation of these measures.

Background
Before the advent of the modem tuna purse-seine vessel commercial fishennen mostly
caught tunas in free-swimming schools, a mode of fishing known as school fIShing, or
by fishing near floating objects such as tree trunks under which tunas often congregate, a
mode known as log fishing. Fishermen had long known that herds of some species of
dolphins were often accompanied by schools of large yellowfm tuna, and with the new
purse-seine gear they were able to develop a technique that took advantage of this asso-
ciation to increase their efficiency in capturing tuna. In this mode of fishing, known as
dolphin fishing or fishing on dolphins, the net is set around the tunas and the dolphins,
then the dolphins are released and the tunas are loaded onto the vessel. Often dolphins
die as a result of becoming trapped or entangled in the net, and in the early years of the
fishery these incidental mortalities were very high.

It was not until 1968 that data on the magnitude of the problem were collected. In
that year a scientist from the National Marine Fisheries Service (NMFS), a branch of the
u.S. Department of Commerce, who had accompanied a tuna-fishing trip made by a
U.S. purse seiner, reported on the dolphin mortality he observed during that trip.2 As a
result of these reports, the possibility that high dolphin mortalities were being caused by
the fishery became public knowledge.

All this occurred around the time of the controversy regarding harp seals in Canada
and international concern about the overexploitation of some populations of great whales.
Action by the International Whaling Commission to halt the hunting of whales and ef-
forts to ban the harvesting of seals for furs brought intense public attention and pressure
to the issue of marine mammal protection.

The US. Marine Mammal Protection Act

The U.S. Congress moved to draft legislation for the protection of marine mammals.
Public awareness of the high dolphin mortality in the eastern Pacific tuna fishery, coupled
with the fact that vessels of U.S. registry were responsible for almost all fishing for tuna
in association with dolphins, was instrumental in the passage of the Marine Mammal
Protection Act (MMPA) of 1972.3 This act directs that all marine mammal populations
be managed for their "optimum sustainable population,"4 defmed as "the number of
animals which will result in the maximum productivity of the population or the spe-
cies."5 It imposed a moratorium on the taking of marine mammals, but with two excep-
tions applicable to species or populations that were not endangered: taking for subsis-
tence or traditional purposes by Native Americans, and incidental captures during com-
mercial fishing operations. With respect to the latter, the act states as its aim that "the
immediate goal that the incidental kill or incidental serious injury of marine mammals
permitted in the course of commercial fishing operations be reduced to insignificant
levels approaching a zero mortality and serious injury rate."6 In addition, it provides for
a ban on "the importation of commercial fish or products from fish which have been
caught with commercial fishing technology which results in the incidental kill Or inci.
dental serious injury of ocean mammals in excess of United States standards."7



Tuna-Dolphin Controversy in the Pacific 3

Prior to the passage of the MMPA in October 1972, few data were available on the
level of dolphin mortality caused by the yellowfin tuna fishery. From 1959 until the
passage of the act information on mortality was available for only 9 out of a total of
about 4250 fishing trips.s This limited information was used to calculate a rough esti-
mate of total dolphin mortality due to the fishery. This estimate was very high (Figure
I): The average annual mortality was put at about 350,000 dolphins, or about 5 million
dolphins during the l4-year period since the advent of purse seining.

Once the MMPA became law, the NMFS began a program to place observers aboard
U.S. vessels during fishing trips for the purpose of gathering data from which accurate
estimates of dolphin mortality could be made and on which research could be based to
develop methods to reduce the incidental capture of dolphins to the greatest extent pos-
sible. Data collected from 1972 to 1976 resulted in estimates of dolphin mortality of
about one-third the levels estimated for the period prior to 1972 (Figure I).

Under the provisions of the MMPA, in October 1974 the U.S. secretary of com-
merce issued a general permit to the U.S. tuna fleet that allowed the vessels to continue
fishing for tunas associated with dolphins. Despite charges brought in the U.S. courts by
a number of environmental organizations9 that such action was unauthorized, the permit
remained in force. In 1976 the permit was amended to limit the permissible mortality
caused by the U.S. fleet to 78,000 dolphins. At that time there were 106 U.S. vessels
fIShing for tunas associated with dolphins. The debate among the government, the tuna
industry, and the environmental community continued through the early 1980s, mostly in
the courts.to It centered on the issue of whether fishing for tunas associated with dol-
phins should be allowed and, if so, what limits should be set on dolphin mortality.

Dolphin mortality in the fishery declined in response to pressure from environmen-
tal groups and the U.S. Congress. From 1976 through the early 1980s it once again
declined to about one-third of the 1972-1976 levels.
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In 1981 the MMPA was again amended to allow the continued exploitation of tunas
associated with dolphins. In regard to the immediate goal of reducing mortality to .levels
approaching zero, the amended act stated that "this goal shall be satisfied in the case of
the incidental taking of marine mammals in the course of purse seine fishing for yellow-
fm tuna by a continuation of the application of the best marine mammal safety tech-
niques and equipment that are economically and technologically practicable."!! It estab-
lished an annual mortality limit of 20,500 dolphins for the U.S. fleet, which then num-

bered 81 vessels.
Further amendments were made in 1984.12 The general permit allowing U.S. vessels

to fish for tunas associated with dolphins was reauthorized for an indefmite period, and
the annual limit of 20,500 dolphins for the U.S. fleet, which at the time consisted of 38
vessels, was reaffmned with the option of modification at the discretion of the secretary
of commerce. For foreign vessels fishing for tunas associated with dolphins "in excess of
United States standards,"1] the 1984 amendments allowed for the application of import
restrictions against the nations under whose flags such vessels operated.

By this time the U.S. fleet, which had previously dominated the fishery, was dwin-
dling. In 1960 U.S. vessels accounted for about 85 percent of the capacity of the interna-
tional tuna fleet in the eastern Pacific Ocean.14 By 1984 this had declined to about 35
percenVs due to the transfer of U.S. vessels to the western Pacific, the sale of U.S.
vessels to private interests in Latin American countries, and the construction of new
vessels for the growing Latin American fleets. The vessel transfers to the western Pacific
resulted from the increased difficulty in obtaining access to the coastal fishing zones of
Latin America and the reduced abundance of yellowfm tuna because of heavy exploita-
tion. There was speculation that the transfers were the result of restrictions imposed on
U.S. vessels because of the dolphin mortality problem, but a report by Sakagawa sug-
gested that this was probably not the case.!6

Internationalization of the Tuna-Dolphin Problem

In 1973 negotiations began to draft a treaty on the international law of the sea. These
negotiations were still under way at the end of the decade, but by then most of the Latin
American states with coastlines bordering the Pacific Ocean had extended their jurisdic-
tion over fisheries to 200 miles. Many of these Latin American states also began to
expand their tuna fleets and to intensify their tuna fisheries in the eastern Pacific. Since
between 50 and 90 percent of the tuna caught in the eastern Pacific was taken in associa-
tion with dolphins, the levels of dolphin mortality caused by the non-U.S. fleets began to
rise, and the problem of dolphin mortality rapidly changed from being a matter of con-
cern only to the United States to one of international concern.

In response to this changing situation, the United States initiated action within the
Inter-American Tropical Tuna Commission (IATTC) to establish a program to address
the tuna-dolphin problem. The IATTC, an international body created by treaty in 194917
to study tunas and tuna-like species of the eastern Pacific and formulate recommenda-
tions to the member governments for responsible exploitation of the resource, was the
obvious choice for such action since most of the nations involved in the fishery were
members and the IA TTC was already responsible for gathering data on the fishery. In
1976 the U.S. initiative resulted in the member governments of the IATTC agreeing to
address the problem of dolphin mortality in the tuna fishery in the eastern Pacific, with
the following objectives: "[1] to maintain a high level of tuna production, and also [2] to
maintain [dolphin] stocks at or above levels that assure their survival in perpetuity, [3]
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with every reasonable effort being made to avoid needless or senseless killing of [dol-
phins]."I! To this end, a program was established whose aims would be to estimate the
extent of the mortality caused by the international fleet, assess the impact of this mortal-
ity on the populations of dolphins, and investigate ways to reduce dolphin mortality
caused by the fishery to the lowest possible levels.

As a first step toward fulfilling these objectives, the member governments moved to
establish an observer program similar to that of the NMFS to collect the necessary infor-
mation on non-U.S. vessels. IATTC observers were to cover trips made by vessels of the
international purse-seine fleet at a level that would permit reasonably accurate estimates
of the total dolphin mortality to be made. Unfortunately, funds to implement the pro-
gram did not become available until 1979. As a result, between 1976 and 1979 no trips
by non-U.S. vessels were accompanied by observers, though the number of such vessels
was increasing.

Beginning in 1979, lA TTC observers were assigned to a limited number of trips on
non-U.S. vessels. Table 1 shows the number of trips made beginning in 1979 by vessels
fishing on dolphins and the number of such trips covered by observers from the IA TTC
program, as well as the total number of trips observed by all programs. However, it was
not until 1986 that all nations with vessels capable of fishing for tunas associated with
dolphins in the eastern Pacific were participating on a scale that would make possible
the objectives of the IA TTC program. Observers were placed aboard one-third of the
trips made by vessels of all nations; at this level of coverage, mortality estimates with a
higher degree of statistical precision could be calculated.

Another part of the IA TTC program involved the development and identification of
fishing gear and methods that could prove useful in reducing dolphin mortality, and
transfer of this information to the fishing fleets. Some aspects of this program were
patterned after the NMFS program initiated for the U.S. fleet some years earlier, and

Table 1
Total Number of Trips Made in the Eastern Pacific Ocean During 1980-1992

by Tuna Purse-Seine Vessels of Carrying Capacity Greater than 400 Short Tons,
Number of Trips Accompanied by Observers from the IA TTC

and National Programs, and Combined Sampling Coverage

Trips Sampled by
National Programs

Combined Sampling
Coverage (%)

Total Number
of Trips

Trips Sampled
by the IA TTCYear

20.9
21.7
24.4
13.3
10.6
18.4
28.8
43.3
38.2
49.2
49.0
61.9
98.1

532
447
328
248
331
381
396
473
503
543
539
425
427

66
60
48
33
24
47
94

125
159
194
223
237
279

45

37
32

0
11

23
20
80
33
73
41

26
140

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
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both programs worked in close cooperation. Workshops for transferring infonnation to
and training key personnel from the tuna industry were held in the home ports of tuna
vessels involved in the eastern Pacific fishery, and IA TrC personnel carried out routine
inspections of fishing gear and nets to ensure that they operated in a way that would
minimize dolphin mortality.

The total dolphin mortality in the fishery in 1986, the first year in which all national
fleets took part in the program, was estimated by the IA TrC staff to be 133,000 dol-
phins. The estimate for the following year 1987, was 100,000 dolphins. The 1986 esti-
mate was about three times the annual levels estimated for the previous 10 years. There
are several likely reasons for this. First, after the very low fishing effort of 1981-1985
caused by anomalous ocean conditions, low apparent abundance of yellowfin tuna, and
the transfer of vessels to the western Pacific, the stock of yellowfm grew and the number
of large fish that associate with dolphins increased. Second, premium prices were paid
for these large yellowfm.19 Third, a number of vessels that previously had been inactive
or had transferred to the western Pacific resumed fishing in the eastern Pacific, increas-
ing fishing effort substantially. Fourth, the 1986 estimate was the first reliable estimate
of the mortality caused by non-U.S. vessels.

Embargoes and Boycotts

In 1988 the MMP A was amended once again?O Public interest in the question of dolphin
mortality in the fishery, spurred by a videotape21 of dolphin mortality during purse-
seining operations aboard a tuna vessel and by the IA 1TC's estimates of mortality for

1986 and 1987, was greater than ever.
The 1988 amendments banned certain practices used in dolphin fishing, notably sets

made after sundown and the use of explosive devices, and mandated 100 percent cover-
age by observers of trips made by vessels of carrying capacity greater than 400 short
tons. (All tonnages in this article are expressed as short tons.)

These amendments, which remain in force, require that tuna-fishing nations satisfy a
two-part test to qualify as exporters of yellowfm tuna and yellowfm tuna products to the
United States.22 First, the nation must furnish documentary proof that it has a regulatory
program governing the taking of marine mammals in the fishery that is comparable to
the U.S. program. Second, the average rate of incidental mortality of marine mammals in
the fishery caused by that nation's fleet has to be comparable to that of the U.S. fleet; by
the end of 1990, and in subsequent years, it cannot exceed 1.25 times the U.S. rate. The
amendments also establish maximum mortality levels for eastern spinner and coastal
spotted dolphins of 15 and 2 percent, respectively, of the total incidental mortality. The
mortality rates are to be monitored by the IA 1TC observer program or an equivalent
international program, with a level of coverage equal to that of the U.S. program during

the same period.
Any nation failing to meet these requirements is subjected to a primary embargo,

which prohibits the importation of that nation's yellowfin tuna and yellowfm tuna products
to the United States. Within 90 days of the imposition of this ban, a further secondary
embargo is imposed on yellowfm and yellowfm tuna products from any intermediary
nation trading with the nation under embargo and the United States, if the intermediary
nation does not ban tuna imports from the embargoed nation within 60 daYS.23 All embar-
goed nations that fail to bring their situation in line with the MMPA's provisions within
6 months are subject to embargoes of all their fish and fish products under the Pelly
Amendment of the Fishermen's Protection Act?4 The inclusion of intermediary nations in~
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these embargoes considerably increases the number of countries potentially affected by the
import rule, from 10 to 12 fishing states to 60 to 65 intermediary nations.23

In testimony presented during congressional hearings on the amendments,26 it was
stated that achieving the comparability standard of 1.25 times the U.S. fleet level of
mortality over the next few years would most likely prove impossible for the majority of
the foreign fleets. This could lead to embargoes on nations which would then develop
alternative markets for their tuna products, and efforts by the IA TTC program to reduce
mortality could possibly be jeopardized. Other testimony contended that dolphin mortal-
ity must be reduced at any cost, that foreign fleets must achieve comparability with the
U.S. fleet, and that the embargo provisions would serve to ensure this end.

The amendments were passed, and the fmal rules for their implementation were
published on March 30, 1990. Mostly as a result of litigation in the U.S. COurtS!7 a
series of primary and secondary embargoes has been imposed on more than 20 nations
since August 1990}8 Embargoes have been imposed and lifted so often that it is some-
times difficult to keep track of a given nation's statuS.29 However, as of September 1,
1993, there were four nations under primary embargo: Mexico, Panama, and Venezuela
because their mortality rates were over 1.25 times the U.S. rate, and Colombia because
of less than 100 percent observer coverage of its fleet, though none of its vessels made
sets on tunas associated with dolphins. At that time, there were four intermediary nations
under secondary embargo.

Throughout the congressional hearings and the surrounding debate, the IA TTC pro-
gram continued to grow. The number of observers covering fishing trips increased, and
the program to transfer technology was expanded. Between 1986 and 1990, dolphin
mortality due to the fishery fell by 60 percent, from 133,000 to 53,000 animals.

The arguments presented by the environmental community convinced both the U.S.
processing industry and the U.S. Congress that dolphin mortality in the fishery should be
halted regardless of the consequences for the fishery, the ecosystem of the eastern Pa-
cific, and the nations involved. On April 12, 1990, as a result of threatened boycotts of
the products of companies that canned tuna caught in association with dolphins, the
largest U.S. tuna-canning company announced that it would no longer purchase tuna
from purse-seine vessels fishing in the eastern Pacific unless such tuna was accompanied
by a certification from the IATTC or the U.S. Department of Commerce that it was not
taken in association with dolphins.3O Within days, the other U.S. canners followed suit.
The U.S. Congress passed the Dolphin Protection Consumer Information Act,3! which
provided for the use of a "dolphin safe"32 label on cans of tuna not caught in association
with dolphins.

Impact of the U.S. Embargoes and the US. Canners' "Doiphin-Safe" Policy

One result of the U.S. can!Jers' "dolphin-safe" policy was a sudden change in the world
trade in tuna. The United States, the most important market for canned tuna in the world,
was in effect closed to imports of large yellowfin from the eastern Pacific. Much of this
catch was diverted to Europe, the second largest market; the resulting abundance of
supply and the lack of competition from U.S. canners led to a precipitous fall in the
price paid for the fish in Europe}3 This, in turn, affected the prices paid in other markets
elsewhere in the world.

Another consequence was the almost immediate departure of most of the remaining
U.S. vessels from the eastern Pacific. Prior to the U.S. canners' decision, there were
about 35 large U.S. vessels fishing for tuna in association with dolphins; of these, 17
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transferred to the western Pacific, 11 were sold or became inactive, and 7 remained in
the eastern Pacific. The primary reason for this exodus was that vessel operators did not
consider it economically feasible to remain in the eastern Pacific unless they could fish
for tunas associated with dolphins. Not only is the catch rate for this mode of fishing
significantly higher than that of fishing for tunas not associated with dolphins, but the
large yellowfm caught mainly in association with dolphins command a significantly higher
price than do small yellowfm and skipjack (Katsuwonus pelamis) tunas.

The "dolphin-safe" policy was no more successful in putting an end to dolphin
fIShing than were the u.s. embargoes. The total tonnage of tuna caught in association
with dolphins fell slightly, mainly as a result of the departure of the U.S. fleet, but the
proportion of the total tonnage caught in this fashion actually rose (Figure 2), and the
embargoed fishing nations developed alternative markets for the catch,

In the meantime the IATfC dolphin program continued, and by the end of 1991
dolphin mortality had been reduced by an additional 50 percent relative to the previous
year, to about 27,000 animals. This represented an overall reduction of about 80 percent
since 1986. Despite this improvement, the U.S. government continued to enforce pri-
mary and secondary embargoes against governments that did not comply with the provi-
sions of the MMPA, Certifications of noncompliance for a number of nations (summa-
rized in Table 2) were issued under the Pelly Amendment and have been referred to the
president of the United States for action, as called for by the 'MMP A. Tinoco notes that
"the Marine Mammal Protection Act requires that 6 months after a nation has been
embargoed, a certification of the importation prohibition be made to the President under
the 'Pelly Amendment.' As of this writing, several countries have been certified to the
President, No decision on broader embargoes has been made."34 These actions by the

1986 1987 1988 1989 1990 1991 1992

Figure 2. Percentage of the catch of yellowfin tuna from the eastern Pacific Ocean that was
captured in association with dolphins, 1986-1992.
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Table 2
Summary of the Countries Certified for Noncompliance

Date of U.S. President's DecisionCountry Certified

October
January
January
March 3

Mexico'
Venezuela, Vanuatub
Costa Rica, France, Italy, Japan, Panama"

Costa Rica, France, ltalyd

United States resulted in both Panama and Ecuador prohibiting their vessels from fishing
for tunas in association with dolphins. In 1993 Panama lifted this ban, however, and

Ecuador has announced that it intends to do the same}5

A Turn to GATT
In a challenge to the legality of the embargoes imposed by the U.S. government, in
January 1991 Mexico requested that a Dispute Settlement Panel be convened by the
Council of the General Agreement on Trade and Tariffs (GAT!). Mexico contended that

(a) the Marine Mammal Protection Act is contrary to Articles III, XI, and

XIII of the General Agreement;
(b) the Dolphin Protection Consumer Information Act is incompatible with

Article IX (marks of origin) of the General Agreement;
(c) this is a prima facie case of nullification or impairment under Article

XXIII of the General Agreement; and
(d) neither Act is justified under the GA 1T }6

Mexico sought to have the panel declare the embargoes to be both in violation of
GATT agreements concerning restrictions of trade and discriminatory, and to call on the
signatory nations of the GATT to request that the United States change its import regula-
tions to make them consistent with the GATT. Several other nations supported Mexico's
stand before the panel, arguing that the MMPA was disruptive to trade and protectionist
in nature. On September 3, 1991, the panel published its decision in favor of Mexico,
declaring that U.S. import restrictions against Mexico were inconsistent with the provi-

sions of the GA TT}7

21,1991

10, 1992
10, 1992,1992

thesis copyrighted by author. Table reprinted With permisSion.
aU .S., President, Public Papers of the Presidents of the United States, Letter to Congressional

Leaders on the Determination Not To Prohibit Fish Imports From Certain Countries (27 Weekly
Compo Pres. Doc. 1479, October 21, 1991) (Lexis Search).

bU.S., President, Public Papers of the Presidents of the United States, Letter to Congressional
Leaders on the Determination Not To Prohibit Fish Imports From Certain Countries (28 Weekly

Compo Pres. Doc. 71, January 10, 1992) (Lexis Search).
cU.S., President, Public Papers of the Presidents of the United States, Letter to Congressional

Leaders on the Determination Not To Prohibit Fish Imports From Certain Countries (27 Weekly
Compo Pres. Doc. 1479, October 21, 1991) (Lexis Search).

dU.S., President, Public Papers of the Presidents of the United States, Letter to Congressional
Leaders on the Determination Not To Prohibit Fish Imports From Certain Countries (28 Weekly

Compo Pres. Doc. 392, March 3, 1992) (Lexis Search).
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The panel's decision aroused considerable concern in the United States. Environ-
mental organizations and members of Congress expressed concern over the effect of the
decision on negotiations then taking place within the GA 1T concerning environmental
issues and the ability of nations to take unilateral action to protect the environment.38 A
letter sent to President Bush by 63 U.S. senators urged that the adoption of the panel's
report be blocked and that the president seek multinational agreements to achieve the
objectives of the MMPA!9 The letter also implied that the senators' support for the
North American Free Trade Agreement (NAFTA) might be linked to a resolution of the
dolphin mortality problem. The reaction in the House of Representatives was similar.

As of September 1993, Mexico had not sought a vote from the GATT Council on
the panel's decision.4° In the meantime, President Salinas de Gortari announced a 10-
point program to protect dolphins, which included expanded coverage of Mexican ves-
sels by observers, funds for research into means of reducing mortality, and strict and
severe penalties for violating Mexican legislation for the protection of dolphins.4l How-
ever, this initiative met with a negative reaction from many of the U.S. environmental
organizations active in the matter.42

The U.S. administration attempted to defuse the controversy by proposing a morato-
rium on dolphin fishing for a period of 5 years, beginning on March 1, 1994.43 The
moratorium formed part of a bill under whose provisions any nation subjected to em-
bargo under the MMP A would have the embargo lifted immediately upon communicat-
ing formally to the United States its intention to implement such a moratorium. During
the congressional hearings regarding this bill, much opposition was expressed;44 environ-
mentalists opposed it because the moratorium would last only 5 years and would not go
into effect until March 1994, and the fishing industry was against it because it consid-
ered it to be too restrictive. The bill appeared to have little chance of passing.

In the meantime the member governments of the IA 1TC, at meetings held in Costa
Rica in September 1990, agreed in principle to achieve a significant reduction in inci-
dental dolphin mortality in the short term and to reduce it to insignificant levels ap-
proaching zero and, if possible, eliminate it altogether in the longer term.45 However, the
IA 1TC was faced with a conservation dilemma. Prohibiting dolphin fishing would elimi-
nate the incidental mortality of dolphins but would probably result in adverse long-term
consequences for yellowfin tunas and possibly harm the ecosystem of the eastern Pacific
as a whole. Changing from fishing in international waters for the large, sexually mature
yellowfm usually found associated with dolphins to fishing on logs and schools for pre-
dominantly smaller, sexually immature yellowfin and skipjack tunas closer to shore would,
at current levels of effort, lead to overexploitation of the resource and also give rise to
political problems over access to areas under national jurisdiction.

With this in mind the states bordering the eastern Pacific and other states with fleets
operating in the region, working through the IA 1TC, continued the efforts initiated in
Costa Rica to find a way to achieve the objectives of reducing, and perhaps eliminating,
the mortality of dolphins in the fishery without incurring heavy ecological costs to the
yellowfin population or the ecosystem of which they both form a part.

Current Events

The International Dolphin Conservation Program

The international efforts toward a solution to this dilemma resulted in an agreement
reached in April 1992 by 10 nations involved in the fishery, whose objectives are
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(1) progressively reducing dolphin mortality in the [eastern Pacific Ocean]
fishery to levels approaching zero through the setting of annual limits and
(2), with a goal of eliminating dolphin mortality in this fishery, seeking eco-
logically sound means of capturing large yellowfm tunas not in association
with dolphins while maintaining the populations of yellowfin tuna in the
[eastern Pacific Ocean] at a level which will permit maximum sustained catches
year after year.46

To achieve these objectives, a schedule of progressively decreasing annual limits on
dolphin mortality was implemented, and a research program was approved. This pro-
gram is intended to find methods to improve the effectiveness of current purse-seine
technology in reducing dolphin mortality and to seek alternative means of catching large
yellowfm tunas which do not involve encircling dolphins.

The mortality reduction program would limit mortality to less than 5,000 animals by
1999, in accordance with the following schedule, the left column representing the year
and the right column representing the limit:

1993 19,500
1994 15,500
1995 12,000
1996 9,000
1997 7,500
1998 6,500
1999 <5,000

It was agreed that the overall limit for each year would be divided among vessels that
intended to fish for tunas associated with dolphins and that met certain requirements
regarding fishing equipment and procedures and crew training. These vessels could ap-
ply for individual dolphin mortality limits (DMLs); DMLs would be calculated by divid-
ing the annual limit for all vessels by the number of vessels requesting DMLs. With this
system, those vessels that kept within their individual DMLs could fish for tunas associ-
ated with dolphins all year, but those that did not would have to abandon this mode of
fishing for the rest of the year when they reached their DMLs. Thus, each vessel would
be competing not against other vessels for a share of a quota, but rather against its own
ability to reduce dolphin mortality, and careful operators would not be hurt by careless
ones. Compliance with the limits would be verified by observers who would accompany
every trip made by vessels of carrying capacity greater than 400 tons.

Many of the provisions of the agreement establish precedents in the management of
multinational fisheries. Two examples of this are the allocation of limits to individual
vessels of different nations by an international organization, and the composition and
function of the International Review Panel established to monitor compliance with the
provisions of the agreement. The International Review Panel is composed of representa-
tives of governments, the fishing industry, and environmental organizations. It reviews
the observers' records of each vessel's fishing activities. Infractions of the agreement are
reported to the vessel's flag state, which is requested to notify the panel of any measures
taken against the vessel. The panel is also responsible for recommending to governments
standardized sanctions for specific infractions, as well as multinational diplomatic, polit-
ical, or economic measures that can be taken against nations that violate the terms of the
agreement, whether those nations are party to the agreement or not.

The agreement also provides for the establishment of a Scientific Advisory Board of
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technical experts to assist the IA 1TC in matters regarding research to modify current
purse-seine technology aimed at reducing dolphin mortality and seeking alternative means
of capturing large yellowfm tuna.

This international program is not only unique in attempting to resolve a multispecies
conservation problem and in establishing a series of technical, enforcement, and research
mechanisms to accomplish this objective, but it is also consistent with the objectives of
the MMP A regarding international cooperation, which mandate that

The Secretary, through the Secretary of State, shall. ..(2) initiate. ..(B)
discussions with foreign governments whose vessels harvest yellowfm tuna with
purse seines in the eastern tropical Pacific Ocean, for the purpose of concluding,
through the Inter-American Tropical Tuna Commission or such other bilateral
or multilateral institutions as may be appropriate, international arrangements for
the conservation of marine mammals taken incidentally in the course of har-
vesting such tuna, which should include provisions for (i) cooperative research
into alternative methods of locating and catching yellowfin tuna which do not
involve the taking of marine mammals, (ii) cooperative research on the status
of affected marine mammal population stocks, (iii) reliable monitoring of the
number, rate, and species of marine mammals taken by vessels of harvesting
nations, (iv) limitations on incidental take levels based upon the best scientific
information available, and (v) the use of the best marine mammal safety
techniques and equipment that are economically and technologically practicable
to reduce the incidental kill and serious injury of marine mammals to insignifi-
cant levels approaching a zero mortality and serious injury rate.47

In accordance with these provisions, the U.S. representatives at the meeting in April
1992 worked diligently and effectively with the other governments to reach the fmal
agreement establishing the International Dolphin Conservation Program.

After this agreement was reached the moratorium bill, which earlier had been rejected,
was reintroduced in the House of Representatives, supported by several environmental
organizations that had previously opposed it. This time, the House passed the bill.

In the Senate, the Committee on Commerce, Science, and Transportation was pre-
sented with a choice between the two different approaches to the issue of dolphin mor-
tality in the fishery: "(1) a global moratorium on the practice of harvesting tuna with
purse seine nets deployed on dolphins, and (2) the IA TIC program to progressively
reduce dolphin mortality in the eastern Pacific fishery."48 In a hearing held before this
committee on July 23, 1992, a number of interested parties presented testimony.49 The
U.S. tuna industry supported the IATIC's international program; a number of environ-
mental groups supported the moratorium. The U.S. administration supported the morato-
rium and indicated that the governments of Mexico and Venezuela, the nations with the
largest fleets in the fishery, also had agreed to support it. However, these governments
issued statements denying this.5O After intense debate within Congress, in the last hours
of the 1992 congressional session, the Senate passed the moratorium bill, which became
the International Dolphin Conservation Act of 1992.51

The International Dolphin Conservation Act of 1992

As noted above, the International Dolphin Conservation Act calls for a 5-year morato-
rium on encircling dolphins with purse-seine nets, beginning on March I, 1994. How-
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ever, the moratorium will not go into effect unless at least one other major tuna-fishing
country (defmed as having an active purse-seine, tuna-fishing fleet of 20 or more ves-
sels) agrees to comply with it. The act also states that any nation now embargoed under
the MMPA will have that embargo lifted if it commits to the moratorium. If that nation
fails to convert that commitment to an agreement by March I, 1994, all its yellowfm
tuna and yellowfin tuna products will be embargoed and all its fish products banned, but
only up to 40 percent of the aggregate value of all such products.52

Regardless of whether the moratorium enters into effect, there are certain provisions
that will apply:

(I) Observers will be required on all vessels in all areas of the world in which it is
determined that there is a regular and significant association between marine
mammals and tunas.

(2) The encirclement of eastern spinner and coastal spotted dolphins will be banned.
(3) U.S. citizens will be forbidden to sell, purchase, transport, or ship to the United

States tuna caught in association with dolphins.

If the moratorium is enacted both the mortality limit set by the MMPA for the U.S.
fleet, currently 20,500 dolphins, and the exemption granted by the MMPA authorizing
such vessels to fish, will be revoked. If the moratorium is not enacted the exemption will
not be revoked until December 31, 1999, but the limit will be reduced.

Trends during 1992-1993

The controversy over dolphin mortality in the fishery for tunas in the eastern Pacific has
had a significant impact on the fishery itself, the levels of dolphin mortality it generates,
the distribution of fleets among regions and nations, the development of markets, the
price of the raw material, and relationships among nations. Although problems related to
this issue have been developing over the past 20 years, it is only recently that they have
become so severe.

Dolphin Mortality. The reduction in dolphin mortality in the fishery that began in 1986
has continued to the present. Mortality in 1992 was about one-half the 1991 level, 15,539
dolphins as against 27,292 (Figure I). The mortalit;y per set, a measure of the success of
the fleet in reducing mortality, fell by slightly more, from 2.9 dolphins per set in 1991 to
1.5 in 1992 (Figure 3).

On January 1, 1993, the International Dolphin Conservation Program established by
the multinational agreement was implemented. An overall mortality limit of 19,500 dol-
phins was set for the international fleet in 1993; thus, each one of the 106 vessels that
applied for individual dolphin mortality limits was assigned a limit of 183 animals. So
far in 1993 the mortality per set is about one-third of the 1992 level, and if this is
maintained the total mortality generated by the fishery in 1993 will be less than 4000
animals. The fleet has performed much better than expected, and at the current rate the
objective that the program established for 1999 will be reached during the first year.

Because of the faster-than-expected decline in mortality during 1993, the govern-
ments involved agreed to revise downward the schedule of DMLs.53 A decision on how
much the annual limits should be reduced was postponed until a special intergovernmental
meeting to be convened prior to December 15, 1993,54 but it was agreed that the DML
for an individual vessel in any given year could not be higher than that vessel's DML
for the previous year. This was an important decision, since if the number of vessels
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assigned a DML decreases, the overall dolphin mortality would decrease proportion-
ately.

The Fishery. After a decline in the production of tuna from the eastern Pacific during
the early 1980s and a sharp reduction during 1982-1985 in the mortality of yellowfm
tuna due to fishing, the abundance of the yellowfin stock in the eastern Pacific Ocean
grew and the catches increased substantially. 55 Much of the increased catch of yellowfin

since 1985 consisted of fish taken in association with dolphins, and, as mentioned above,
this led to an increase in dolphin mortality. The resulting attempt by the United States to
eliminate mortality by means of trade embargoes and the U.S. canners' "dolphin-safe"
policy failed to resolve the problem, but it had several other direct and indirect effects.

The U.S. fleet was effectively excluded from the fishery. The number of large U.S.
purse seiners operating in the eastern Pacific declined from 101 vessels in 1980 to 39 in
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1986, and it shrank even more after the adoption of the "dolphin-safe" policy and the
U.S. legislative restrictions. As of mid-1993, only 8 such vessels are still fishing in the
eastern Pacific. However, during that same period the non-U.S. fleet increased substan-
tially, from 63 vessels in 1980 to 70 in 1986 and 89 in 1993.

The catches of yellowfin tuna made by the international fleet rose to over 300,000
tons in 1986 and remained above that level until 1991. In 1991 and 1992 the total catch
fell to about 260,000 tons as a result of decreased fishing effort due to the departure of
the U.S. fleet from the fishery.

Neither the embargoes nor the "dolphin-safe" policy had the expected effect on
dolphin fishing; in fact, the smaller number of boats remaining in the eastern Pacific
concentrated more of their effort on dolphin fishing. The number of sets on dolphins in
1992 remained about the same as in 1986, but the mortality declined by about 90 per-
cent (Figure 3). The proportion of the total catch of yellowfin taken in association with
dolphins also remained nearly the same, about 65 to 70 percent (Figure 2).

So far in 1993 the catch of ye1lowfin is accumulating at about the same rate as it did
during 1991 and 1992. However, there appears to be a slight decline in the proportion of
the catch and the fishing effort made on tunas associated with dolphins. Whether this
change is real or just an artifact of the sampling process is difficult to determine, but the
adoption of a "dolphin-safe" policy by Italian and Spanish canners has reduced to some
degree the market for yellowfm tuna taken in association with dolphins.56

Loss of the U.S. market has been a matter of concern for the coastal states of Latin
America since they began to develop their own tuna fleets. Historically, most of the tuna
caught in the eastern Pacific has been sold in the United States, and the newly expanded
Latin American fleets depended on this market. However, the embargoes imposed under
the MMPA are by no means the flfSt time foreign producers have been excluded from
the U.S. market for tuna. In accordance with the Fishery Conservation and Management
Act of 1976,57 which reflected the then U.S. policy of not claiming or recognizing na-
tional jurisdiction over tunas within their own or another nation's 200-mile exclusive
economic zone (EEZ), embargoes had been imposed on nations that seized U.S. vessels
fishing for tunas within their EEZs.58 These embargoes led the other fishing nations to
develop alternative markets for their tuna products, to ensure that their fleets could con-
tinue to operate and expand.

As a result of the 1988 amendments to the MMPA, the number of embargoes im-
posed by the United States increased. In response, the Latin American states involved in
the fishery increased their internal consumption of tuna and expanded their alternative
external markets. The resulting changes in the distribution and consumption of tuna from
the eastern Pacific were profound. Whereas in 1975 the United States consumed about
85 percent of the yellowfin tuna from the eastern Pacific, by the end of 1992 this figure
was less than 10 percent. During the same period, Mexico's internal consumption rose
from about 20,000 to about 100,000 tons, and in the other fishing nations of the region
the rate of increase was similar. These unprecedented increases in the internal markets
explain why the proportion of tuna taken in association with dolphins has remained
constant. Most of the increase is accounted for by canned tuna, but the amount of frozen
tuna consumed has also been increasing rapidly. This is particularly true of Venezuela,
where consumption of noncanned tuna products has risen from an insignificant amount
in the mid-1980s to about 25,000 tons currently. 59 The governments of these nations are
encouraging this development, since tuna in this form is a nutritious and relatively inex-
pensive source of animal protein, and these internal markets are expected to continue

growing.
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The Status of Tuna and Dolphin Stocks

The tuna fishery in the eastern Pacific harvests several species of tuna using a variety of
fishing gear. Most of the catch consists of yellowfm and skipjack tunas and is taken by
purse-seine vessels. In terms of catch, the next most important gear is longlines that
capture mostly bigeye tuna, Thunnus obesus. The two fisheries have different objectives:
The purse-seine fishery supplies the canned fish market and is interested in the volume
of the catch; the longline fishery supplies fresh fish for the sashimi market and concen-
trates more on the quality of the fish. Longlining is not efficient enough to supply the
market for canned fish, and the quality of the fish caught with purse seines is not high
enough for the sashimi market.

The yellowfin stock that supports the tuna fishery in the eastern Pacific is virtually
independent of the stocks of yellowfm in the central and western Pacific, whereas the
skipjack stock is part of a larger population that extends beyond the eastern Pacific.
From 1986 to 1992 the annual catch of these two species by the purse-seine fleet was
about 350,000 to 425,000 tons, about three-quarters of it yellowfm.

According to studies made by the IA TTC staff, the yellowfm stock is capable of
sustaining annual catches of about 320,000 tons at optimum levels of fishing effort,
providing the age structure of the population does not change.60 With current levels of
fishing effort, the catch is below this level; abundance and ca!ch rates remain high, and
the population is not overfished.

The abundance of skipjack tuna in the eastern Pacific is variable, but the stock also
appears to be in good condition. During years when skipjack migrate into the region in
greater than usual numbers, catches could increase substantially; in years of low migra-
tion, catches would be correspondingly lower. Overall, the stocks of yellowfm and skip-
jack in the eastern Pacific are at high levels of abundance and are not considered to be
fully exploited.

Several species of dolphins are captured during tuna-fishing operations in the east-
ern Pacific, but of these only three are frequently found associated with tunas and conse-
quently suffer the greatest mortality in the fishery. These three species are, in order of
their importance in the fishery, the spotted dolphin (Stenella attenuata), the spinner dol-
phin (Stenella longirostris), and the common dolphin (Delphinus delphis). In order to
assess the impact of the incidental mortality of these three species since the advent of
modem purse seining, estimates of their abundance have been made. These estimates are
based on data collected by research vessels and by observers aboard fishing vessels.
Between 1986 and 1990 the NMFS conducted five research vessel cruises to assess
dolphin abundance. The resulting estimates are shown in Table 3. The total population
of the three species is estimated to be about 6.8 million animals, and that for all species
involved in the fIShery is about 9.6 million.

The IA TTC staff has collected data on sightings and sizes of dolphin herds since
1975, although the most reliable and complete information is available for the years
subsequent to 1985. This information, collected by observers aboard commercial tuna
vessels fishing in the eastern Pacific, forms the basis for estimating trends in the abun-
dance of the dolphin stocks. Several analyses of the data have been produced, most
recently one by Anganuzzi and Buckland.61 They show all of the major stocks to be
stable or increasing during the past several years.

In its report on the tuna-dolphin fishery, the National Research Council stated:
"In summary, both the NMFS and the IA TTC studies demonstrate that none of the
indicators of stock size shows any statistically significant trend in the last 5 years. ...
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Table 3
Estimates of the Average Abundance of Dolphins in the Eastern Pacific Ocean,

1986-1990, the Incidental Mortality During 1992, and the Percentage
of the Estimated Abundance Represented by the 1992 Incidental Mortality

Incidental Mortality PercentageSpecies and Stock Abundance

1Spotted dolphin
Northeastern
Western/Southern

Spinner dolphin
Eastern
Whitebelly

Common dolphin
Northern
Central
Southern

Other dolphins
All

0.637 .J .11i1L0.14) otr'/VV ~4,657
1,874

738,100
,299,300

2,794
2,044

0.44
0.20

632,700
,020,100

1,773
1,815

64
518

15,539

0.37
0.44
0.003
0.02
0.16

477',
415,

2,211,
2,729,
9,523,

Sources: The sources of all estimates of absolute abundance of eastern Pacific dolphins, with
the exception of the central Pacific common dolphin, are P. R. Wade and T. Gerodette, "Esti-
mates of Cetacean Abundance in the Eastern Tropical Pacific," Document SC/44/0 18 (Presented
at the Scientific Committee Meeting of the International Whaling Commission, June 1992); and
T. Gerodette, "Preliminary Results of a 1992 Cetacean Survey off the Pacific Coast of Central
America," Document SC/44/SM 6 (Presented at the Scientific Committee Meeting of the Interna-
tional Whaling Commission, May 1993).

[S]ince 1983 all indicators of stock size have been stable, and some appear to have been
increasing. "62

Discussion and Conclusions

The problem of dolphin mortality caused by the tuna fishery of the eastern Pacific has
inspired one of the most heated, emotional, and public debates over fisheries since the
controversy over whales and fur seals in the 1970s and 1980s. It has strained relations
among otherwise friendly countries, altered fishing patterns and the flow of trade among
nations, and polarized positions among special interest groups. All parties involved (the
public and private sectors, industrial and government groups, environmentalists, and fishennen)
apparently agree that complete elimination of dolphin mortality caused by the fishery is
a desirable goal, but opinions are divided as to whether this is possible and, if so, at

what cost.
These differences of opinion stem largely from unresolved questions about the na-

ture and behavior of the tunas themselves: the reasons and mechanisms for their associa-
tion with dolphins, their behavior in early life before they associate with dolphins, and
the relationships and interactions of both tunas and dolphins with the rest of their eco-
system. All these factors have a direct bearing on how tuna are exploited commercially
and on the ways in which this exploitation can be altered to eliminate dolphin mortality
in the fishery. Many proposals have been put forward for dealing with this problem. The
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600500

100400
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two most generally favored are a complete and immediate moratorium on fishing on
dolphins, and the systematic reduction of dolphin mortality to insignificant levels ap-
proaching zero, as outlined above. Pursuing either of these two approaches poses prob-
lems. On the one hand, if a moratorium is put into effect immediately as called for by
U.S. law, this will create a conservation problem for tuna and a bycatch problem for
other species; fishing success will decline, but dolphin mortality should be almost com-
pletely eliminated. On the other hand, if the systematic reduction approach is followed,
dolphin mortality will continue perhaps for a long time, but the effect of this mortality
on dolphin stocks would be biologically insignificant; tuna production would remain
high, and the balance of species within the area would be maintained.

The following discussion will treat these observations in more detail and attempt to
quantify them and put them into perspective.

The Moratorium

The Effect on Tuna Production. If fishing on dolphins is prohibited, and no other tech-
nique is developed for capturing large yellowfm tuna, the fishing effort will be directed
toward school and log fishing, as defined at the beginning of this article. In these modes
of fishing, the catch tends to consist mostly of smaller fish (Figure 4). Yellowfm tunas
caught by school and log fishing are normally still growing rapidly, are sexually imma-
ture, and weigh on average about 10 pounds, as opposed to 45 pounds for yellowfm
taken in association with dolphins. Thus, if all the effort were concentrated on log and
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Figure 5. Relationship between yield per recruit and average weight at capture for yellowfin
tuna in the eastern Pacific Ocean, 1968-1992.

school fishing, the result would be a sudden drop in the average size of fish in the catch
and a concomitant decrease in the overall production of yellowfin.

After hatching, an annual generation of fish (known as a cohort) increases in weight
due to the growth of individual fish (known as recruits) but decreases in numbers due to
mortality. Eventually the rate of growth slows, and when the cohort reaches a point
where growth and mortality balance out, its biomass (or weight) is at a maximum. In the
absence of fishing, yellowfln tuna reach that point when the fish in a cohort weigh about
65 pounds each. If that were the average size of fish in the catch when that cohort was
harvested, the yield per recruit, and thus the total catch, would be maximized. Before
that point, there are more fish but they are individually smaller, whereas afterward they
are larger but there are fewer of them. In the fishery of the eastern Pacific most of the
catch of yellowfin consists of fish near the optimum size, mainly because it is near that
size that they are found associated with dolphins. Smaller yellowfin and other tunas do
not generally associate with dolphins but are found mostly associated with floating ob-
jects or in free-swimming schools.

A measure of the degree to which the yield per recruit would decrease as a result of
a change in the average size of the yellowfin caught can be derived from Figure 5,
which illustrates the relationship between these two factors. In recent years, the average
weight of all yellowfm caught in the eastern Pacific has been about 25 to 30 pounds; if
fishing on dolphins were prohibited, this would drop to about 10 pounds. Figure 5 shows
that this would mean a decrease of about 30 percent in the yield per recruit, from about
6.5 pounds to about 4.5 pounds; if recruitment did not change, the total catch of yellow-
fm would thus also drop by about 30 percent. However, because the average size of
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yellowfin caught varies in different areas of the fishery and because the members of the
stock do not mix completely over short periods of their life, a further reduction in catch
would occur, which would appear to be the result of reduced recruitment but would, in
fact, be due to this size-specific distribution of the fish. School and log fishing takes
place mostly within national EEZs, while most dolphin fishing occurs beyond that limit.63
During the 1983-1991 time period, when fishing was directed mostly at dolphin-associ-
ated yellowfm, the average annual recruitment was about 98 million fish. If fishing for
tunas associated with dolphins is eliminated, there probably would be a substantial re-
duction in the area in which fishing takes place. During the 1976-1982 time period,
when a considerably greater portion of the fishing effort was directed at fish associated
with floating objects and fish in free-swimming schools, the recruitment averaged 73
million fish.64 Accordingly, if fishing is confmed to the inshore area, the catch probably
would be reduced additionally due to reduction in recruitment to the area in which fish-
ing takes place.

The net effect of restricting the fishery to log and school fishing would be a reduc-
tion of between 30 and 60 percent in the catch of yellowfm, from recent levels of 300,000
tons to between 120,000 and 200,000 tons. Since the fishery is directed at skipjack as
well as yellowfm, and the skipjack stock is generally capable of sustaining higher catches,
increased catches of this species would, up to a point, make up for the reduction in
yellowfm catch. Given the variability of the abundance of skipjack in the eastern Pacific,
however, it is difficult to predict the extent to which skipjack could replace yellowfin.
Nevertheless, the reduced catches would lead to economic difficulty for many whose
livelihoods depend on the fishery, especially since the reduced catches would also be
worth less in absolute terms, because smaller fish command a lower price.

An additional concern in this respect is the fact that the small fish caught in school
and log fishing are sexually immature. Yellowfm tuna are very fecund, releasing mil-
lions of eggs each time they spawn, but they do not start spawning until they are about
1 Y2 years old, when they weigh about 15 pounds. By age 211z (49 pounds), 50 percent of
them are sexually mature; by the time they reach 3 years of age (85 pounds), they are
almost all sexually mature.6s If the fleet were restricted to school and log fishing, the
yellowfm caught would be on average below the age of fITSt sexual maturity. Concern
has been expressed that this would endanger the recruitment of yellowfm to the fishery
by reducing the spawning biomass. However, it has not been shown, for the levels of
population abundance observed in the fishery, that there is any measurable relation be-
tween the size of the spawning stock and recruitment, so it is not possible to say that
recruitment will be affected or, if it is, to what extent.

Problems of Bycatch. Dolphins are not the only species caught incidentally in the purse-
seine fishery for tunas: Many other marine species are also caught regularly. The IA 1TC
has for some time been interested in the extent of these bycatches, and for the past two
years the observers of the IA 1TC program have been collecting detailed information on
the subject. Although the data collected to date allow only tentative conclusions, it is
clear that many other species are taken along with the target species of marketable tuna.
The study also shows that much of the bycatch is made up of yellowfin tuna that are of
no commercial value because they are too small.

Of the three modes of fishing used by purse seiners, the bycatch is lowest for dol-
phin fishing and highest for log fishing. For illustrative purposes, estimates of the num-
bers of the various species of fish and other marine animals which would be taken by
10,000 sets made on free-swimming schools, log-associated schools, and do1phin-
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associated schools, provided the fishery had no effect on their abundance, are shown in
Table 4. These estimates were obtained by multiplying the average catches per set by
10,000. It should be recognized, however, that the populations of some of these fish and
other animals might become reduced due to fishing, in which case the catches would be
less that the estimates in Table 4.

It is clear that the greatest bycatch, in terms of both number of species and numbers
of individual fish, is taken in log sets. For some unknown reason, floating objects adrift
in the ocean attract large numbers of marine species, which tend to stay around these
objects and form relatively persistent aggregations or communities.66 A purse-seine set
made around such an object to capture the commercially valuable tuna will also result in
the capture of most other members of the aggregation. By the time the net is retrieved
and the tuna loaded aboard, nearly all of the other animals caught in the net are dead,
and they are discarded. Most of the fish discarded are tuna weighing less than two
pounds. It has been estimated from the observer data analyzed so far that about 25
percent, by weight, of the fish caught in log sets are discarded dead because they are of
little or no commercial value.67

If fIShing on dolphins is prohibited, then the fleet will concentrate its effort on
school and log fishing, resulting in a large bycatch of the species listed in Table 4, and
possibly others. The exact size of the bycatch would depend on how the effort was
allocated between these two modes of fishing, but it is likely that most of it would be
directed toward log fishing for two reasons: Catch rates for log fishing are higher than
those for school fishing, and vessels can easily deploy artificial "logs" in the ocean. It is
difficult to know what the effect of such a large bycatch might be. In the case of sharks
and billfishes, it might be possible to measure the effect of this mortality on the popula-
tions and the current commercial and recreational fisheries that target them. Discards of

Table 4
Estimates of the Bycatch of Species that Would Be Caught and Discarded

in 10,000 Sets of the Net in the Three Modes of Fishing Used
in the Purse-Seine Fishery for Tunas in the Eastern Pacific Ocean,

Assuming No Fishery-Dependent Effect on Abundance

School Fishing Log Fishing Dolphin FishingSpecies

8
2,430,000

2,100
12,220

530
270

1,010
1,440

25

130,080,000
513,870
139,580
118,660
30,050
12,680
6,540
2,980

200
1,020

50

Dolphins
Small tunas
Mahi mahi
Sharks
Wahoo
Rainbow runner
Other small fish
Billfish
Yellowtail
Other large fish
Sea turtles
Triggerfish

5,000
70,000

100

3
520

30

100580

Source: M. Hall, "An Ecological View of the Tuna-Dolphin Problem" (unpublished manu-
script, Inter-American Tropical Tuna Commission, La Jolla, CA, 1993).
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small yellowfin tuna could amount to tens of millions of fish, and in their case the effect
on recruitment to the exploitable population could be quantified and would probably be
significant. For the other species, particularly the small tuna-like fishes that provide food
for other animals in the ecosystem, such as large pelagic predators and dolphins, the
effect is presently not quantifiable. However, the complex trophic dynamics of the ocean
ecosystem suggest that the ecological impact could be significant.68

Fishing Success. As stated above, many V.S. boatowners maintained that their reason for
leaving the eastern Pacific after the V.S. canners adopted their "dolphin-safe" policy was
that catch rates would be too low to be profitable unless their vessels could fISh on
dolphins. To examine this contention, catch rates were calculated for vessels that fish
exclusively "dolphin-safe" and compared to those of vessels that fished on dolphins. The
comparison is based on all trips made during 1991 and 1992 in the eastern Pacific by
vessels of carrying capacity greater than 400 tons. The results are shown in Table 5.

These data demonstrate that vessels that fish on dolphins have a catch rate about 55
percent higher than those that do not. The difference is much greater when comparing
gross earnings. Large yellowfin of the size taken in association with dolphins currently
sell for about $907 per ton, while small yellowfm and skipjack of the size generally
taken by the other modes of fishing sell for about $727 per ton. By applying these prices
to the catch rates in Table 5, it can be seen that the gross earnings of vessels fishing on
dolphins during 1991 and 1992 were 88 percent greater than those of vessels that fished

"dolphin-safe."

The International Dolphin Conservation Program

The International Dolphin Conservation Program (IDCP) was, as mentioned above, the
result of an international agreement among 10 nations. The aim of the program is to
reduce dolphin mortality to levels approaching zero and to develop alternative means of
catching large yellowfm tuna that do not involve encircling dolphins. The agreement
stipulates, however, that such methods shall be ecologically sound and shall maintain the
population of yellowfin tuna in the eastern Pacific at levels of abundance that can sustain
maximum levels of production. These provisos made supporting the concept of an im-
mediate moratorium impossible, since the parties to the agreement recognized that such
a moratorium could create problems for the conservation of yellowfm tuna and possibly

Table 5
Catch Per Day's Fishing, in Short Tons, of Yellowfm and Skipjack Tunas,

by Vessels that Fish for Tunas Associated with Dolphins
(on Dolphins) and Those that Fish Exclusively for Tunas

Not Associated with Dolphins ("Dolphin-Safe")

"Dolphin-
Safe"

On

Dolphins
"Dolphin-

Safe"
On

Dolphins

"Dolphin-

Safe"
On

DolphinsSpecies

17.4
2.8

20.2

17.5
3.1

20.6

5.2
7.8

13.0

5.5
6.3
11.8

17.4
2.4

19.8

5.0
9.3

14.3

Yellowfin
Skipjack

Total
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have an adverse effect on the ecosystem to which the tunas and the dolphins belong.
They were also concerned about the severe economic dislocation that might result.

Although these arguments were sufficient for the parties to the agreement, many
environmental groups strongly opposed the IDCP because it permitted continued dolphin
mortality. Several of these organizations have made it clear that they consider unaccept-
able not only any dolphin mortality in the fishery, but also their pursuit and encircle-
ment, even if none are killed.69

A Continuing Dolphin Mortality. The IDCP permits dolphin mortality in the fishery through
1999, for which year a target mortality of fewer than 5000 dolphins has been set. How-
ever, as noted above, it appears that this target will be reached in 1993, the first year of

the program.
Even though the agreement seeks to fmd alternative methods for catching large

yellowfm tuna that do not involve encircling dolphins, it does not seem that a method
that is as efficient at capturing large yellowfin tuna as the current method will be devel-
oped in the near future, and probably not by the end of this century. A modest ~unt
of effort has been devoted to finding such an alternative over the last two decade~ut
without success. Additional studies and investigations are currently being carried out,
mostly by the IA TTC and NMFS, although;;&l;,.ently the Secretaria de Pesca of Mexico
has initiated several projects along these lin~Most of this research is concentrated on
the development of fish-aggregating devices (FADs), which are, in essence, artificial
logs of various designs that may eventually prove useful for attracting large yellowfin
tuna if deployed in areas where large tunas are currently most often caught in association
with logs. The other avenue of research being explored is the nature of the bond be-
tween yellowfm tuna and dolphins. If this bond can be understood, then it may be pos-
sible to use this information to break the bond before the tuna are captured in the net.
Progress to date on both these lines of research has been slow. In a recent review of
efforts to develop alternative gear, the National Research Council reported that it was

Sclear that "no methods of catching tuna without killing dolphins--currently available or
capable of rapid development-are as efficient as current methods of catching large
yellowfin tuna in the [eastern Pacific]."72

It therefore seems very probable that, failing a moratorium, dolphin mortality in the
tuna fishery in the eastern Pacific will continue. However, if this mortality remains at
current levels it will be insignificant from a biological point of view. 73 Table 3 shows the

1992 mortality for each of the major stocks of dolphins involved in the fishery as a
percentage of the estimated total population size. It can be seen that, in almost all cases,
the mortality caused by the fishery is less than one-half of one percent of the total

.population. In 1993 these values are expected to decline to about one-third of the 1992

levels.
r/ The annual net rate of recruitment to the dolphin populations is estimated to be

~L between 2 and 6 percent. Even the lowest estimate of 2 percent far exceeds the mortality
caused by the fishery for all of the stocks shown, and all the populations of dolphins
shown in Table 3 should be increasing in abundance; none is threatened or endangered.
In fact, the report of the National Research Council quoted above also stated that "a
complete ban on dolphin fishing or the purchase of tuna caught on dolp~s not re-
quired to ensure the survival and even the increase of dolphin populatio~

Fishing Success. Because the IDCP has been in effect less than a year, it is difficult to
detennine what effect the extra efforts by fishennen to protect dolphins and to stay
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within their individual dolphin mortality limit will have on fishing success. The increased
caution and more effective procedures used by fishermen to ensure that all dolphins are
removed from the net alive and uninjured require additional time before the tuna can be
removed from the net, the net retrieved, and the boat resumes searching. This reduces
search time by up to about one hour per day and will undoubtedly have an effect on
catch rates and the comparisons shown in Table 5.

Outlook for the Future

Dolphin mortality has been occurring in the tuna fishery of the eastern Pacific Ocean
since purse-seine fishing began in the late 1950s, and the total number of dolphins killed
runs into millions. This has naturally caused widespread concern, and even outrage.
However, as a result of this concern and of action by the fishermen, the mortality of
dolphins in the fishery is now very low and poses no threat to the survival of the dolphin
populations. Nevertheless, there is still great interest in further reducing and eventually
eliminating this mortality. This interest stems largely from the special relationship that
has existed between humans and dolphins since ancient times. Dolphins figure promi-
nently in the art and literature of many early civilizations and cultures, particularly the
ancient Greeks and Romans. Dolphins "playing" in the surf or riding the bow wave of
ships are a sight familiar to many. In the Western world, particularly the United States,
many people are familiar with dolphins through television and marine parks, and their
harassment and exploitation are regarded as unconscionable. However, in many other
parts of the world, dolphins and other marine mammals are regarded in the same way as
other living marine resources and are harvested and sold for food. Most of the national
tuna fleets in the eastern Pacific look on dolphins as a component of the ecosystem in
which tuna are found and consider it reasonable to use them as a means for harvesting
the tuna resource. Their attitude is that dolphins should be managed like other resources
and that, while mortality caused by the fishery should be reduced to the lowest possible
levels, dolphins should not be accorded a special status that goes beyond rational man-
agement. They contend that the complete protection of dolphins should not be pursued
regardless of the cost to other members of the ecosystem and the economic and other
consequences for those whose livelihood depends on the tuna fishery.

Given the general agreement that reducing and eventually eliminating dolphin mor-
tality in the fishery is a desirable objective, the problem is to determine just how quickly
and in what way this objective can be achieved, preferably without causing any further
economic disruption and political confrontation.

The approach adopted by nearly all the nations bordering the eastern Pacific and
other nations involved in the fishery is to work cooperatively to reduce dolphin mortality
gradually to insignificant levels and ultimately eliminate it, but not at the expense of a
viable tuna industry. The United States, however, has chosen a different approach; its
aim is likewise to eliminate dolphin mortality, but without taking other considerations
into account.

It does not appear that the differences between the two approaches will be easily or
quickly reconciled, and the debate and confrontation are likely to continue. The Latin
American fishing states rejected the moratorium proposed by the United States, contend-
ing that the most rational and appropriate way to resolve the problem of dolphin mortal-
ity was through international cooperation rather than unilateral action. These nations
point to the fact that a number of agreements and conventions call for international
cooperation in the management of marine resources, such as tunas and marine mammals,
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that occur in the high seas beyond national jurisdiction and whose migrations carry them
across national boundaries.75 Furthermore, they note that the MMPA calls on the U.S.
secretary of state to initiate discussions, through the IA rrc or other international institu-
tions, to limit dolphin mortality to insignificant levels approaching zero through the use
of the best techniques and methods available.76 This is precisely what the IDCP does.

During a recent Intergovernmental Meeting on the Conservation of Tunas and Dol-
phins in the Eastern Pacific, the governments of Colombia, Costa Rica, Mexico, Panama,
Vanuatu, and Venezuela-the primary tuna-fishing nations in the eastern Pacific-issued
a joint declaration urging the government of the United States to take into consideration
the achievements and the success of the IDCP and to urge the U.S. Congress to lift the
U.S. embargoes imposed under the MMPA.77 However, as of this writing, there is no
indication that Congress has any intention of rescinding or changing the comparability
requirements established by the 1988 Amendments to the MMPA.78

The International Dolphin Conservation Act of 1992 clearly expresses Congress's
new intent for eliminating dolphin mortality in the fishery. However, close examination
of a recent bill to amend the MMPA which is being considered by Congress79 reveals
that the intentions of U.S. policy regarding the bycatch of marine mammals are unclear
and somewhat contradictory. The proposed legislation would permit the incidental mor-
tality of marine mammals to continue, even when the species involved is classified as
endangered. The pertinent section of the bill states:

The Secretary shall allow the incidental, but not the intentional, lethal taking
by citizens of the United States while engaging in commercial fishing opera-
tions of small numbers of marine mammals listed as endangered species un-
der the Endangered Species Act of 1973 if the Secretary determines, after
notice and opportunity for public comment, that the total of such taking will
not exceed the potential [biological removal level] established for that ma-
rine mammal stock or species under section 118( c ).80

This bill includes the objective that "the incidental kill or serious injury of marine mam-
mals permitted in the course of commercial fishing operations be reduced to insignificant
levels approaching zero,"HI a goal it shares with both the MMP A and the IDCP.

It would appear at first sight that the objectives of this proposed legislation and the
IDCP are the same. However, whether they are really equivalent will depend on the
defmitions of "intentional" and "incidental" lethal taking. It has been argued that the
taking of marine mammals is intentional in the purse-seine fishery for tunas in the east-
ern Pacific but incidental in the case of other forms of fishing gear, such as trawls, gill
nets, and longlines. The distinction is based on the assertion that in the former case the
fishermen are deliberately setting their nets around the dolphins in order to catch the
tuna associated with them, whereas in the latter case dolphins are not a specific target,
although they are often captured.H2 However, this distinction ignores the fact that in both
cases the true objective of the operation is to catch fish, and neither purse seiners nor
other fishing vessels have any interest in or derive any benefit from killing marine mam-
mals, although in both cases a quantifiable probability exists that a certain number of
dolphins will be killed. From the point of view of the impact on dolphins, the argument
that one form of mortality is "intentional" and the other is "incidental" is irrelevant.

Representatives of a number of different governments,H3 have noted that U.S. policy
regarding the conservation of marine mammals sets a double standard. On the one hand,
the United States applies restrictive laws to a resource that is beyond its jurisdiction
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while at the same time pennitting the harvest of marine mammals taken incidentally in
fisheries operating within its own EEZ.84

It appears that unless the United States and the other nations involved can agree on
a system for resolving the problem of dolphin mortality in the fishery, the current con-
troversy and the resulting economic problems and political confrontation will continue
and intensify. If this occurs, there is a danger that some nations now participating in the
international program, through which they have contributed to reducing dolphin mortal-
ity in the fishery to biologically insignificant levels, may question the desirability of
continuing in the program. If that were to occur, dolphin mortality would almost cer-
tainly increase, but without an international observer program there would be no way of
monitoring it.8S

We are living in an ever more crowded world, and ever-growing demands are being
placed on its natural resources. The living resources of the open ocean live in an envi-
ronment foreign to humans and are difficult to monitor and control; they pay no heed to
man-made boundaries and pass unhindered from national to international waters, all of
which makes their management contentious and difficult. Customary international law is
clear in its requirement that nations work together through appropriate regional bodies to
conserve and manage these common resources, reflecting the fact that it is only through
such mechanisms that we can ensure that our stewardship of the resources is exercised
responsibly and rationally. Failure to do so will ultimately lead only to further difficul-
ties and hardship for all involved, not least the tunas and the dolphins.
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