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Chapter Twelve 

The Impeccable Conservation Science  

The diplomatic preparation included the construction of an 
acceptable agenda that would start with impeccable conservation 
science and lead step by step to the obvious need for constructing 
international machinery that would provide for regulation of fishing 
effort when it was needed for conservation purposes and permit 
freedom of fishing on the high seas when regulation for 
conservation purposes was not needed.1 
    Wilbert M. Chapman,1968 

 

 
By 1955, ten Latin and South American countries had declared some sort 

of expanded jurisdiction, from Mexico’s claim of nine miles, to Argentina and 

Panama claiming the continental shelf, to the 200-mile claims of Chile, Peru, 

Costa Rica, El Salvador, Honduras, Ecuador, and the Dominican Republic. The 

U.S. had formally protested the claims and reserved its right of free passage on 

the high seas, but that right looked increasingly imperiled. Iceland and Norway 

were seeking to restrict British high seas trawling. The Soviets claimed a twelve-

mile jurisdiction and were seizing Japanese boats in the Pacific and European 

ones in the Barents Sea. Korea was also seizing Japanese fishing boats that 

violated its territorial claims.  

The territorial claims had already involved violence, with the Peruvian 

navy arresting the Onassis whaling motherships, and shots being fired at 

American tuna boats. With Ecuador, Peru, and Chile moving to establish a 
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1 Wilbert M. Chapman. “Prepared for Presentation at the Third Annual Conference of the Law of 
the Sea Institute, June, 1968, University of Rhode Island. On the United States Fish Industry and 
the 1958 and 1960 United Nations Conference on the Law of the Sea.” 
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regional 200-mile zone and claiming the right to seize boats that violated it, 

William Herrington wrote that it was becoming more likely that such claims would 

be dealt with by force: 

 
The differences cut across the free world countries; the argument 
between the U.K. and Iceland, affecting NATO; the Japan-Korea 
fishery jurisdiction question, affecting cooperation in the Far East; 
and growing differences between the U.S. and certain Latin 
American countries, disturbing relations in the Western 
hemisphere.2  

 

These issues came to a head at the Rome conference in April and May of 

1955. The International Technical Conference on the Conservation of the Living 

Resources of the Sea was about more than conserving fish: national security, 

naval, maritime, and air transport could all be adversely affected by territorial 

restrictions aimed at enclosing fish stocks from distant water fleets. The 

conference was described as being held to settle scientific and technical issues, 

but delegations were headed by government representatives, not by scientists.  

There were extensive government-to-government negotiations over the 

positions that would be taken at the conference. Some five months before the 

Americans asked the United Nations, in December of 1954, to hold a technical 

conference to look at fishery conservation issues, the Americans had started to 

meet with their British counterparts to discuss a draft proposal for fisheries on the 

continental shelf. William Herrington had proposed draft language that coastal 

states would be prohibited from interfering with scientific research other nations 
�������������������������������������� �
2 Memorandum from William C. Herrington, U.S. Position Relative to International Fisheries 
Conservation Principles, March 13, 1955 NARA, RG 59, Box 1538, Folder 398.245/4-1355.  
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might be conducting on the continental shelf.3 Under Herrington’s scenario, 

fishing could continue, if the boats were engaged in fishery research.4 The 

proposal was clearly aimed at using the guise of scientific research to gain 

access to the coastal waters, even if smaller coastal states were successful in 

setting up their own management regimes. 

Herrington, with his degree in zoology from Stanford University, certainly 

wore two hats during these negotiations. He saw the conference as crucial to 

U.S. political principles: 

It will be the task of the U.S. delegation to bolster the declining case 
for the three-mile limit by the forceful and logical presentation of the 
fishery conservation principles for which the U.S. stands. In their 
simplest form, these are that high seas fisheries can be protected 
from overfishing by appropriate agreements between the states 
concerned, necessitating no claim of ownership to the waters in 
which the resource is found.5 

 

Herrington saw the U.S. as the underdog, fighting to uphold an important 

principle (freedom of the seas) and struggling to impose scientific conservation 

on countries that were only interested in catching fish (Japan) or extorting tribute 

from American boats (Latin America).  

During the months leading up to the Rome conference, the scientific 

considerations about how fisheries should be managed were increasingly 

subsumed by political considerations. In fact, during a Jan. 29, 1955 meeting in 
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� �Record of Anglo-American Discussions on the Continental Shelf and Fishery Problems, Foreign 
Office, July 22, 1954, FO 371/115380, British Archives. 
4 The Japanese continue whaling, under the guise of scientific research. 
5 Memorandum, W.F. Looney to Mr. Kissick, March 11, 1955, Box 1538, Folder 398.245, RG 59, 
NARA. 
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New York to plan the conference, a British Foreign Official suggested that a 

proposed agenda item on the science at the Rome meeting be omitted, because 

it might cause the conference “to become involved in lengthy and irrelevant 

debate on scientific details, but the fishery experts attached importance to it.’6  

  The objectives of the Rome conference were political, but the vehicle for 

achieving them was science, and all that was implied in the American policy of 

Maximum Sustained Yield. Under the leadership of the U.S, the rich fishing 

nations of the world were attempting to solidify their claims to fish caught off the 

shores of poorer nations, which sought enclosure as a way to preserve fish so 

that native fisheries could develop. The key move involved the burden of proof. 

The Rome conference allowed fishing to continue until scientists could prove that 

overfishing had occurred; it was only then that restrictions such as mesh sizes, 

area closures, and time closures could be introduced to lower the catch. Then 

fishing would continue, but at a lower level, until stocks recovered their 

productivity. Fish stocks were seen as essentially resilient, stable populations, 

able to sustain consistently high harvest levels.  British scientist E.S. Russell had 

suggested that fishing by man was a special kind of predation on fish 

populations, but his view was by no means accepted. 

The Rome conference cemented disparate objectives--biological, 

economic, political, and social-- into the fundamental framework of today’s 

modern fisheries management. While the meeting was billed as a technical 
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� �United Kingdom Delegation to the United Nations, Jan. 19, 1955, No. 1274/16/55, FO 
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conference, it was expressly political. This would have a profound impact on the 

development of fisheries regulation, and on global fish populations in the years to 

come. 

 

12.1 On the Dynamics of Exploited Fish Populations 

 Much had happened in advancing fisheries science since the end of the 

war. The most significant work was being done at Lowestoft, the British fisheries 

laboratory headed by Michael Graham. Graham had put two young researchers, 

Raymond Beverton and Sidney Holt, to work on what he saw as the principal 

problem for scientists: predicting the effect that fishing was having on fish. What 

was the effect of changing fishing gear on a given fish population? “The time was 

evidently ripe for a thorough analytical treatment of the subject, sufficiently good 

to make use of all existing information,” Graham wrote in the preface to what 

would become, when it was finally published in 1957, On the Dynamics of 

Exploited Fish Populations.7 As fishing was becoming more complicated, 

managers needed to know how changes in mesh sizes interacted with the 

behavior of the fish, the effects fishing was having of thinning the stocks, and 

how this varied the rates of reproduction and survival, “to determine what effects  

�������������������������������������� �
7 Michael Graham, Preface, On the Dynamics of Exploited Fish Populations,: by Raymond J. H. 
Beverton and Sidney Holt. (London: Chapman and Hall, Facsimile Reprint, 1992.) 5. 
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are of a major order and what minor, and to estimate, for the industry and for 

government, the magnitude of the benefits that can be achieved by conservative 

fishing.”8 

Utilizing the vast collection of data accumulated by British scientists since 

the 1880’s, Beverton and Holt developed a series of theoretical methods to study 

the dynamics between plaice, haddock, cod, sole, and the fishermen who caught 

them. They expected to find that the survival rates of the main demersal species 

in the North Sea had increased substantially during World War II. They did find 

that stocks had responded favorably, but their 1949 analysis showed that stocks 

were declining rapidly under the renewed onslaught of fishing. The survival rate 

for plaice, for example, was at least as low as it had been in 1937 to 1939, when 

the stocks were fished heavily.   

.While the entire monograph was not published until 1957, their work had 

received wide distribution in the science community well before the book 

appeared.9 Beverton had discussed these preliminary conclusions during a 

conference in 1947 on British Food Needs and Resources. He lectured on the 

conclusions at the U.S. Fishery Laboratory in Beaufort, N.C. in 1951, and at an 

ICES meeting in Copenhagen in 1952. The North Carolina lectures were 

published in a limited edition in 1954.10  In a 1994 interview, Beverton said the 

delay in publication was due to the complexity of the manuscript, more than 500 

�������������������������������������� �
8 Ibid, 5. 
9 Sidney Holt, personal communication. 

10 Raymond J.H. Beverton and Sidney J. Holt. On the Dynamics of Exploited Fish Populations. 
(London: Chapman and Hall, Facsimile Reprint, 1993). 7. 
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pages, which required detailed typesetting. The Stationary Office wanted to 

publish 100 copies, but Graham threatened to resign unless 1,500 copies were 

printed.11 

Beverton and Holt focused on the development of four main variables: 

Recruitment, the number of fish in the exploited phase of the life cycle; Growth of 

individuals in the exploited phase, Capture of individuals in the exploited phase, 

and the Natural death of fish in the exploited phase. Recruitment and Growth 

increased the total weight of fish; Capture and Natural Death decreased the total 

weight. What were the interactions? Beverton and Holt expressed the four factors 

in a series of mathematical representations, and then adjusted the models to 

study the interactions between the different gear types, fishing rates, and any 

other applicable data.12 

Graham hoped that Beverton and Holt’s analytical framework would prove 

what he had argued in The Fish Gate in 1943, “Fisheries that are unlimited 

become unprofitable.”13 Their conclusions supported Graham’s hypothesis: a 

conservative fishing regime, while scientists studied the impact of gear changes 

on fish populations, resulted in catching larger fish, reduced wasteful bycatch, 

and earned more money for fishermen. They had even quantified how much a  
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11Emory D. Anderson, The Raymond J. H. Beverton Lectures at Woods Hole, Ma. (Washington, 
D.C.: National Oceanic and Atmospheric Administration, 2002), 134. 
12 Raymond J. H. Beverton and Sidney J. Holt, On the Dynamics of Exploited Fish Populations 
(London: Chapman and Hall, 1957), 21. 
13 Michael Graham, The Fish Gate (London: Faber and Faber Limited, 1943), 155. 
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conservative fishing regime would mean for the fisheries involved, “an extra 

million or so pounds sterling a year on present day wholesale prices, as a 

reasonably cautious estimate.”14 

For Graham, there was an urgent need to act before the fish stocks were 

reduced below the levels that Beverton and Holt had identified. The work had 

been carried out to give direction to the International Overfishing Conference, 

held in London in 1946, to provide scientific advice on the most effective way of 

crafting regulations to protect spawning stocks. The overfishing convention set 

regulations increasing the mesh size in nets, to release smaller fish, but it had 

not yet been ratified by all the countries concerned.15  Many European nations, 

including Britain, had already embarked on government-sanctioned programs to 

rebuild fishing fleets that had been so badly damaged during the war. Writing in 

2006, Sidney Holt recalled: 

Those were post-war years of optimism. It seemed that with the 
reduction in the number of fishing vessels available, as a direct 
result of the war, and the expected recovery of depleted fish stocks 
during it, it would be politically feasible for Europeans to engage in 
what Graham called “rational fishing.16 
 
With the race to claim high seas fish stocks already well started, Graham’s 

go slow method had little to offer the essentially Darwinian model of fishing 

described by Wilbert Chapman in 1949, in the U.S. high seas fishing policy.  

“There is a crop to be taken in the international common. Each takes according 

�������������������������������������� �

� �Raymond J. H. Beverton and Sidney J. Holt, On the Dynamics of Exploited Fish Populations 
(Caldwell, N.J.: The Blackburn Press, reprint of 1st edition, 1957, 1993), �����
15 Foreign Service Despatch from London, Dec. 21, 1951, RG 59, Box 4794,  NARA  

� �Sidney J. Holt, “Forward to the 2004 Edition,” Raymond J. H. Beverton and Sidney J. Holt, On 
the Dynamics of Exploited Fish Populations (Blackburn Press: 1957, 1993), ii.�
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to his ability. When the safe crop is taken, all stop the harvest.”17 Chapman had 

been confident that scientists would be able to estimate when the safe crop was 

taken. And he was confident that American fishermen had the ability to dominate 

as the world’s leading fishing nation. 

 

12.2 Other Advances in Fisheries Science 

 Other scientists also made substantial contributions to the development of 

fisheries science during this period. Canadian William E. Ricker (1908-2001) 

published the Spawner per Recruit theory, which outlined means to estimate the 

optimum number of spawners (or parents) from each year class of fish. Ricker 

had been born in Waterdown, Ontario, and graduated from the University of 

Toronto in 1936 with a doctorate in zoology. He joined the faculty of Indiana 

University in 1939, before returning to Canada in 1950.18 While he was in 

Indiana, Ricker taught himself Russian, so he could translate the work of biologist 

F. I. Baranov, who wrote “On the question of the biological basis of fisheries,” in 

1919. Ricker translated more than 100 Russian papers into English and in 1973, 

he published a Russian-English dictionary for fisheries scientists.19 

The fourth influential scientist was an American, Milner B. Schaefer. One 

of Thompson’s best students at the University of Washington and a close friend 

of Wilbert Chapman’s, Schaefer was director of the Inter-American Tropical Tuna 

�������������������������������������� �
17 Ibid, 80. 
18 Kenneth Johnstone, The Aquatic Explorers:  History of the Fisheries Research  Board of 
Canada (Toronto: University of Toronto Press, 1977)., 264. 
19 W.E. Ricker, Russian-English Dictionary for Students of Fisheries and Aquatic Biology (Ottawa: 
Fisheries Research Board of Canada, 1973).�
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Commission (IATTC) and one of the most respected scientists of his time. In 

1962, he was appointed director of the Marine Resources Institute at the Scripps 

Institution of Oceanography and served as science advisor to the Secretary of 

the Interior from 1967-1969. He died in 1970.  

The Americans may have traveled to Rome with a weak position in terms 

of the trend towards ocean enclosure, but they went armed with scientists to 

support their preferred options.  Schaefer carried the scientific baggage for the 

American delegation. Thanks to Herrington’s handling of the agenda, he was the 

only scientist who delivered two papers during the meeting, and his work played 

a decisive role in framing the American political position with a scientific  

overlay— that a percentage of fish stocks could safely be harvested, because 

they were “surplus” to the number that were necessary to sustain the population. 

It was an intriguing hypothesis, but it had never been tested. 

 
12.3   The “Technical Conference” 

 
The U. S. had gone to the United Nations in December of 1954, seeking 

approval for a conference designed to give the International Law Commission the 

guidance it sought on fisheries issues. The ILC had made three 

recommendations: adoption of a six-mile territorial limit, creation of an 

international body to deal with fisheries issues, and giving the new agency, under 

the Food and Agriculture Organization of the UN, binding authority. The U.S. was 

adamantly opposed to any extension of territorial limits from the current three 

miles, and it was determined not to come under the control of an international 
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organization.  It wanted any discussion that would lead to regulations or 

enclosure to take place in a forum where the U.S. would have control over both 

the agenda and the outcome. When the Santiago conference in 1954 proposed 

hosting a “technical conference” on fisheries, the U.S. was concerned. Moving 

the conference to Rome was an effort to bolster European attendance and 

reduce the Latin American influence.  

The directions from the United Nations were that the Rome conference 

was only to concern itself with the “technical” problems of fishing. D.B. Finn, the 

director of the fisheries division at FAO, described the meeting’s purpose as 

concerning “itself with the technical aspects of the principles under which a set of 

rules could be made for conservation rather than the rules themselves which, of 

course, must vary according to the region to be dealt with.”20 The U. S. did not 

want a wide discussion of the technical and economic problems of 

conservation.21 It also did not want any discussion of territorial limits, which might 

lead to an undesirable ruling. “Herrington made it clear that the fisheries interests 

in the United States are anxious to avoid a wide discussion on problems of 

conservation and technical and economic aspects of the world fisheries 

situation,” Frank McDougall, an FAO assistant, wrote to Director-General P. V. 

Cardon on Oct 4, 1954.22 “In certain quarters tempers are quite high, and I think 

that sufficient time must be given for them to cool a bit.”23  

�������������������������������������� �
20 D.B. Finn to B. Dinesen, Dec. 28, 1954. FAO Files, O-163 RG 61.1, Series A 3. 
21 Floyd McDougall to P.V. Cardon, Oct. 4, 1954, Unlabeled folder, FAO Files, 14 FI 159 RG 14. 
22 Floyd McDougall to P.V. Cardon, Oct. 4, 1954, Unlabeled folder, FAO Files, 14 FI 159 RG 14. 
23 D.B. Finn to Frank McDougall, Oct. 13, 1954, Unlabeled folder, FAO Files, 14 FI 159 RG 14. 
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Herrington drew up a provisional agenda for the Rome meeting that 

detailed what he hoped would come out of the conference. Papers were then 

solicited to amplify each of the agenda items. By Chapman’s account, Herrington 

crafted the agenda to showcase American science, specifically the work 

Schaefer and the IATTC was doing on the rapidly developing American tuna 

fishery in the Pacific.24  Schaefer contributed two papers. “Scientific Investigation 

of the Tropical Tuna Resources of the Eastern Pacific,” applied Surplus 

Production Theory to the tuna fishery. “Types of Scientific Information Required 

for a Conservation Programme and Types of Conservation Measures Applicable 

in a Conservation Program” laid out an elaborate matrix that suggested how the 

study of fisheries ought to proceed. Thanks to the endorsement of the State 

Department, the thinking in both papers decisively shaped the development of 

American fisheries science.  

 

12.4 “On the Scientific Investigation of Tunas” 

 The most talked about of the conference background papers was 

undoubtedly Schaefer’s description of the spectacular success of the American 

tuna fishery in the equatorial Pacific. It is also the paper that most clearly brings 

together the political and scientific thinking that led to Surplus Production Theory, 

and the U.S. decision to have it adopted as part of international fisheries 

management. The paper also encapsulates the two critical assumptions that 
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24 Wilbert M. Chapman Speech, “Prepared for Presentation at the Third Annual Conference of the 
Law of the Sea Institute, June, 1968, University of Rhode Island. On the United States Fish 
Industry and the 1958 and 1960 United Nations Conference on the Law of the Sea.” 
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were made at Rome: 1) the biological error that fish populations had “surplus” 

production, and 2) the economic error, that when the Catch Per Unit Effort 

(CPUE) fell, fishing would stop because it was no longer economic. 

In 1953, 274 million pounds of tuna had been caught, most of them by 

West Coast tuna clippers, “very modern, long-range craft forming one of the most 

specialized fleets in the world.”25 Schaefer’s paper encapsulated exactly why 

Latin Americans were considering enacting regional law to control tuna fishing by 

American boats, since most of the catch had been taken by clippers off Peru, 

with smaller quantities landed in Chile, Ecuador, Panama, Costa Rica, and 

Mexico. Most of it was trans-shipped, frozen, to the U.S. for processing. (See 

Illustration 9, 489). 

At the heart of Schaefer’s work were his estimates of the age distribution 

of tuna, based mainly on catch data. From this, Schaefer had drawn logistics 

curves that represented the age structure of each tuna; all of the tuna species 

had symmetrical, igloo-shaped domes. Against these curves, Schaefer had 

plotted the catch of tuna in the equatorial Pacific. Against the logistics curves, 

Schaefer plotted the catches of tuna in the eastern Pacific. (See Illustration 10, 

490). The catch data for each species was plotted on the curve. The data 

generally show two clusters: a tight one in the data from 1934-45, close to the 

rising arc of the logistic curve, as the fish grew and put on weight. There is a 

second set of data points, the post-war catch, that are clustered near the peak of 

�������������������������������������� �
25 Milner B. Schaefer, “Scientific Investigation of the Tropical Tuna Resources of the Eastern 
Pacific.” Papers presented at the International Technical Conference for the Conservation of the 
Living Resources of the Sea, 194-221, 194. 
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the curves, when the population is at its maximum. Subsequently, many 

scientists would question the validity of the second set of data points, and its fit to 

what would come to be called a Schaefer curve. A critical omission was that 

Schaefer had been unable to find a way to age tuna. Other fish are aged by 

counting the growth rings on their scales or otiliths (similar to an ear bone), but 

tuna don’t have scales or otiliths. At best, Schaefer’s age distribution was little 

better than a guess; a good one, it turned out, but still a guess and in need of 

confirmation. 

Schaefer’s paper presented the data from two case studies, yellowfin and 

skipjack. He concluded that in 1953, yellowfin tuna “appears to have reached a 

level of intensity near the level of maximum sustained yield, there is no likely 

imminent danger of serious overfishing.”26 There was no cause for concern 

because the intensity of fishing had decreased in 1955, it was not economically 

attractive to build new vessels, and no increase in fishing intensity was expected 

for 1955. The analysis could have come from Harden F. Taylor in 1930, when he 

had written that fish stocks could not be exterminated, because as soon as the 

fish were thinned so fishing was no longer profitable, fishing stopped, thanks to 

business failure.27 In other words, open markets would solve the biological 

problem, with no need for fishing restrictions. 

Skipjack, on the other hand, while the runs fluctuated greatly, had 

sustained great fishing effort and showed no apparent signs of decline. As 
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26 Ibid, 217. 
27 Harden F. Taylor, “Trends of Progress in the Fish Industry,” Canadian Fisheries Annual, 1930. 
International Pacific Halibut Commission, Box 276, Folder “Harden Taylor Article.” 
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Schaefer put it, the “effects of fishing at the present levels on the abundance of 

skipjack are so small that they cannot be detected in the presence of variations  

due to other factors. It would appear that the skipjack resource being tapped by 

the eastern Pacific fishery can support a greater intensity of fishing before 

reaching the point of maximum average sustained yield.”28 

 Schaefer logistics curves clearly illustrated the argument he was making, 

that fish had surplus production that could safely be harvested, and when the 

catch per unit effort (CPUE) dropped, fishing would halt and the stocks given 

time to rebound to optimal levels. Introducing restrictions as the catch was 

increasing was not necessary. The fishery could regulate itself. 

 While Surplus Production Theory purported to be based on biology, it 

rested on an economic trigger: a decline in the Catch Per Unit Effort.  It 

Schaefer’s yellowfin example, economic conditions had halted the expansion of 

fishing. Therefore, the fishery was being managed at close to MSY levels and  

management intervention, in the form of restrictions to slow the catch,  was not 

warranted. When the stocks had recovered to MSY levels, the catch would then 

go up and fishing could resume.  

This turned out to be a profoundly misleading understanding of the data. 

The whole biological-economic model presumed that markets were open, when 

in fact, they were not. Through the centuries, many fisheries had enjoyed 

subsidies of various sorts, such as bounties on the catching of cod in New 

England. Especially after 1945, governments embarked on a series of subsidies 
�������������������������������������� �
28 Schaefer, 221. 
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for the fishing industry in most industrialized countries, including the U.S., Britain, 

Japan, and the Soviet Union. The scale and range of the subsidies varied, but 

substantial amounts of government money were invested into the fishing 

industries of most developed nations. The development of fisheries in poorer 

countries, through such programs as the FAO, also acted to subsidize fishery 

development. Government programs subsidized the cost of building boats and 

processing facilities, development and marketing of new fish products, most 

through low-interest loans. Tariffs are also a form of subsidy, and various 

countries introduced protective measures to protect their fishermen from low-cost 

imports.  

When fish catches fell, the economic incentive to leave the industry was 

neutralized by government actions. If anything, once government spending was 

established, subsidies continued, creating the pressure for more assistance, and 

continually thwarting the expected corrective action of the markets.29 In a truly 

sociologically flexible system, where fishermen could easily enter and leave 

fisheries to take other employment during bad times, this economic trigger might 

have worked. But the fisheries market was not open, government subsidies 

(initiated for political and foreign policy reasons) were extensive, and most 

fishermen frequently had no other occupations to turn to when fishing was poor.30  

�������������������������������������� �
29 Donald Ludwig, Ray Hilborn, and C. Walters, "Uncertainty, Resource Exploitation, and 
Conservation: Lessons from History," Science 260, no. 17 (1993).; William B. Schrank, "The 
Failure of the Canadian Seasonal Fishermen's Unemployment Insurance Reform During the 
1960s and 1970s.," Marine Policy 22, no. 1 (1998). 
30 See Daniel Vickers, Farmers and Fishermen: Two Centuries of Work in Essex County, 
Massachusetts, 1630-1830.  (Durham: University of North Carolina Press, 1994), and the 
Commercial Fisheries of Canada report by the Fisheries Research Board in 1956. 
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12.5 “Types of Scientific Information Required for a Conservation Programme” 

Schaefer’s second paper, his analysis of the types of scientific information 

needed for conservation, reveals some of the thinking under Surplus Production 

Theory.  He asserted that populations of fish and other organisms tended to 

remain in balance with their environments. If more fish were taken by predation 

or other means, the population would tend to come back into balance. This 

happened during fishing, since a fishery  

is simply an increase in the predation rate. It is the compensatory 
reaction of the fish population to the mortality produced by fishing 
which made a fishery possible, so that the population comes into 
balance under environmental conditions which include predation by 
man. It is theoretically possible to impose so much fishing …to 
drive it below its threshold magnitude for survival. I know, however, 
of no instance where this has been accomplished in a purely 
marine fishery. It appears that the threshold magnitude is almost 
always well below the population size to which it is economically 
possible to fish.31 
 
Schaefer’s thinking was in line with the nineteenth century view of T.S. 

Huxley, that fishing was part of the natural predation among fish populations. He 

also followed the basic argument laid out by Chapman in 1949, in his U.S. High 

Seas Fisheries Policy, that had adopted Maximum Sustained Yield as the goal of 

American fisheries policy. Schaefer equated fishing by humans as a natural part 

of predation in the ocean, in keeping with MSY’s inherent implication that fishing 

is good for fish stocks, creating the conditions that produce large numbers of 

younger fish that grow rapidly to a harvestable size. Schaefer recognized there 
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31 Milner B. Schaefer, “The Scientific Basis for a Conservation Program,” The International 
Technical Conference on the Conservation of the Living Resources of the Sea, Food and 
Agricultural Organization of the UN, Rome, April 18-May 10, 1955, 15-55, 15. 
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were other variables that affected the size of fish populations, including variations 

in the natural environment, and so one of the chief tasks for scientists was to 

account for the natural fluctuations in the stocks, and separate them from the 

impact of fishing.  

By assuming that the drop in the yellowfin catch in 1953 was because the 

fish had become less abundant, Schaefer extrapolated that no management 

measures were needed to regulate the catch. Restrictions would be 

implemented, but the critical point is that harvest was designed to continue, just 

at slightly lower levels. When catch levels had dropped and fishing was no longer 

economic, fishing would stop, and that point was well beyond the population 

needed for reproduction, a claim that might have been true, but there was no 

scientific evidence to substantiate it.  

Schaefer laid out three scenarios or levels of study in an elaborate matrix. 

Level I, the first and most practical, focused on studying the relationship between 

fish and fishing, how many fish were being taken, how large was the population, 

and how quickly the fish grew. Schaefer acknowledged that the weakness with 

the approach was it did not look at the factors that caused populations to 

increase. But it was often adequate “to determine whether a greater average 

harvest may be obtained by restrictions on fishing.”32 He saw the studies he was 

directing at the tuna commission as being within his Level I framework. (See 

Illustration 11, 491). 

�������������������������������������� �
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Level II investigations focused on estimating the size of a fish population, 

and calculating reproductive rates, growth rates and natural mortality.  These 

more in-depth studies provided an improved understanding of fish populations, 

but the environmental forces were treated as random variables, “so that 

regulation is possible only for average environmental conditions.”33 Schaefer saw 

the work being done by the Beverton and Holt as being within this level. 

At Level III, scientists would look at the environmental factors—both 

physical and biological—influencing the population, allowing “capacity for full 

management of the fishery.”34 This ideal stage had not been realized (and neither 

had levels I and II), but it was the ultimate goal of fisheries science.  

Schaefer argued it was possible to provide useful advice even with the 

relatively limited information from Level I studies alone; in other words, Schaefer 

was buttressing the limited results he had gathered from the brief investigation 

into the tuna fishery, saying that such limited studies provided enough 

information to manage the fishery. “To control a fishery completely it would be 

necessary to understand all of these interrelationships in their entirety. However, 

it is possible to achieve a useful measure of control with less than perfect 

understanding.”35 In this argument, Schaefer echoed the outlook of his mentor 

and teacher, W. F. Thompson in a 1922 paper, where he argued that it was all 

very well for European scientists to undertake extensive marine studies (what  
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would be akin to Level III), but a state had limited resources and much 

information could be gained by limiting investigation to the factors that cause fish 

populations to vary (Level 1).36 In his concentration on the tuna fishery, Schaefer 

ignored the impact of expanded tuna fishing on baitfish—which the Latin 

Americans argued were overfished. Schaefer’s analysis showed that the fleet 

had used 2,500 “thousands of scoops” in 1951. By 1953, the thousands of 

scoops had increased to 4,250.37 (See Illustration 12, 492). 

 
In his analysis of the Rome meeting, biologist Tim Smith wrote that 

ecological analysis was more of an ideal than a priority for scientists: 

Schaefer’s idealization of ecological research made it a desirable 
thing rather than necessity, because he felt that such research 
would only provide greater precision to the fishery researcher, not 
markedly different management advice.38 
 
But while ecological studies may have been ideal but impractical, 

Schaefer also pointed out that at least two fisheries, the Canadian, American, 

and Japanese salmon fishery in the North Pacific, and the sardine fishery off 

California, were moving in the direction of Level III analysis.39 What he did not 

acknowledge was that fishery collapse drove both of his examples of movement 

towards Level III fisheries research. The North Pacific salmon research program 

was driven by the political problem of finding a scientific justification for keeping 
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the Japanese out of Bristol Bay, as inshore catches dwindled and the harvest 

increased outside convention waters. The California Cooperative Fisheries 

Investigation (CalCOFI) had been established after the war in response to the 

collapse of the sardine stocks.   

We know today that there are more than 12,000 species of fish in the 

sea.40  But by 1954, none had been studied well enough to conclude that even 

meaningful Level I studies had been completed. To be sure, enormous amounts 

of data had been collected, but well-designed investigations into growth, 

reproduction, and mortality had not been made for most fish species, with the 

possible exceptions of salmon and halibut, and the major North Sea species 

studied by Beverton and Holt. There were many, many other fish in the sea, 

some of them that had only recently been discovered, thanks to the technological 

revolution in fishing after the war. And very few fish had even been aged 

correctly (a critically important factor in estimating population size), so that the 

relationship between age structure and total population could not be established. 

 

12.6 Controlling the Rate of Fishing 

One scientist, at least, challenged Schaefer’s optimistic view of the role of 

fishing on fish populations. That was Britain’s Michael Graham.  In his keynote 

address that opened the conference, he took the opportunity to sound the theme 

of The Fish Gate, that fisheries needed to be regulated or they would become 

unprofitable. Citing the work of W. F. Thompson at the International Pacific 
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Halibut Commission, Graham pointed out that, although the Commission’s 

management had resulted in an increased catch, the season had shrunk from 

eight and one half-weeks in 1932 to only 28 days on one fishing ground and 56 

days on a second. Clearly, the stocks were facing increased pressure.41 And 

fishermen would be having a more difficult time catching enough fish to cover 

costs. Overall increased catches hid the fact that fishermen were working harder 

to land their catch, and fishing was less profitable.  

Graham also challenged the assumption that human predation was 

natural.  If “one agent of death becomes so active as to claim more fish than die 

by all other agencies together, then that agent has control of the of the average 

age of the stock of fish.”42 Human fishing differed in both scale and magnitude 

from other forms of predation. In a natural system, predation was focused on 

young fish and predation eased as fish grew larger. Fishing, on the other hand, 

targeted larger fish, creating predation pressures throughout a fish’s life span. 

Graham argued, moreover, that when fish were caught at a larger size, the yield 

was much higher. “Great benefits of several kinds are therefore obtainable if the 

rate of fishing can be controlled, especially when, as often is the case, an 

intermediate rate of fishing gives the best result.”43  

Graham was also underscored a key limitation to Schaefer’s Surplus 

Production Theory. Schaefer’s growth curves, which illustrated tuna survival, 
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were all dome-shaped. The higher the dome, the more fish could, theoretically, 

be taken—and the more obvious it would be when maxima were reached. In a 

letter to Schaefer written after the conference, Graham observed that not all fish 

populations exhibited growth curves with large domes; some populations had flat 

curves or were even asymptotic.44 This indicated that some populations did not 

have large harvestable surplus numbers, and it would be difficult, perhaps 

impossible, to judge where you stood on the curve—or to accurately estimate 

when stocks had been overharvested.  

Under Graham’s approach, gear restrictions and mesh sizes would be 

introduced to the fishery early on, before scientists had established that stocks 

were declining, while the research was ongoing. It was a go slow approach that 

sought to achieve long-term economic benefits for fishermen, by protecting 

young fish from exploitation until they were older, larger, and had spawned. 

Today, it is tempting to call Graham’s proposals precautionary, but Graham, the 

Quaker and Socialist, was motivated not so much by the desire to protect fish as 

the desire to protect fishermen. But protecting fishermen would also protect fish.. 

 

12.7   The Scientific Dissent 

Why were Graham’s warnings brushed aside? The historical evidence 

suggests it was because the outcome of the conference had been decided 

before it started. Graham said as much in his keynote address. “In the Old World 
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we have not as yet made any explicit choice among the possible qualities of a 

fishery—but in the New World, the choice of maximum sustained yield has been 

explicit in all recent international conventions.”45  Graham headed Britain’s 

scientific delegation to Rome, but the British delegation itself was headed by the 

Minister of Fisheries, Ronald Wall. It is normal in diplomacy to have decisions 

made in advance of meetings.  But the scientific process is supposed to be open, 

with time for scientists to argue and persuade. At Rome, this did not happen. The 

decisions had been made before the conference started. 

As Graham pointed out, the three new American fisheries conventions, 

Schaefer’s tuna commission, the International Convention for North Atlantic 

Fisheries, and the International North Pacific Fisheries Commission, had 

imposed a goal of MSY before scientific deliberations had begun. It would be a 

good many years before the new research programs set up by the commissions 

produced enough information to draw conclusions about the health of the stocks. 

In the meantime, fishing would continue without regulation. 

Biologist Tim Smith has said that scientists in the early 1950s knew that 

something about MSY was not right, but they were unable to put their finger on 

what or why.46 But in fact, others besides Graham were troubled by the way 

things seemed to be moving. D.B. Finn attempted to have a paper written by 

Sidney Holt, who began working for him at FAO in 1953, included in the 
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conference documents. Holt wrote a paper that challenged the American 

maximum yield concept. “Some observations on the concept of ‘maximum 

equilibrium catch’ in relation to conservation problems,” went through at least four 

drafts, according to FAO archives, but it was not included in the conference’s 

published papers.  

Holt argued against research aimed at estimating a “critical point” for 

ocean fishery management.47 His analysis argued that if fishing was focused on 

harvesting the maximum catch at its maximum weight, this objective could only 

be met “with an infinitely high fishing intensity and hence at a correspondingly 

high cost; it is therefore a totally unreal objective for resource use.”48 

In a letter to Schaefer, written on March 25, 1955, Finn responded to 

comments Schaefer had made about Holt’s paper. Finn asked if scientists knew 

enough about any population of fish to decide if fishing was having a particular 

impact on the stocks. He wrote that a fishery problem could not be identified as a 

conservation problem until basic information was available about the fish stock 

and the impact of fishing on it. “However, we may hope that at the UN meeting 

such principles as these may be discussed and clarified.”49 It was a vain hope for 

a political meeting. 

MSY was exactly the opposite of the approach suggested by Graham, 

Beverton, Holt, and Finn-- that a more conservative regime, with fishing 
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restrictions imposed early, produced a greater yield of fish and protected stocks 

that had not spawned.  Holt’s paper worked out the argument in detail, but Finn 

was unable to get the paper included in the published conference documents. 

There is no surviving correspondence around Holt’s paper, but it seems likely 

that, in addition to not wanting a discussion of territorial limits, Herrington did not 

want his agenda with its “impeccable conservation science” to be jeopardized by 

views that did not lend themselves to the American position. Introducing 

regulations while the fishery was still expanding would have opened the door for 

the Latin Americans who wanted to restrict the American tuna fishery.  

In a memo after the conference, Finn argued MSY was not a single yield, 

but many yields, depending on the interplay of several factors, including the 

productivity of the ecosystem, which was not constant. MSY “is an entirely 

theoretical concept, about the determination of which biologists and others are 

still arguing and will undoubtedly continue to argue. Should we set up such a 

criterion as the basis of recommendations from this Conference? I think not.”50 

 Finn’s memo pointed out the significance of the conference’s conclusions, 

that conservation measures would not be justified�without scientific 

evidence.51  Fishing could not be restricted until it had begun to damage fish 

stocks. 

Graham lost the debate. The British scientists were also outflanked by 

their own government. After more than a decade of trying to engineer fishing 
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limits in the North Sea, the British in 1950 began rapid expansion of its fishing 

industry. The Whitefish Authority was created, fish prices were subsidized, as 

was a program to build new boats, so that British fishermen could compete with 

foreign fishermen and their lower labor costs.52 A line of fishing boats, this time 

off Norway, Iceland, Greenland, and Newfoundland, played an important role in 

Britain’s own reaction to territorial claims. 

 

12.8 The State Department Preparation 

Having decided to outflank the proposal from the Organization of 

American States to hold a conference on the conservation of the living resources 

of the sea, Herrington threw the resources of the U.S. State Department into 

making sure that the conference would meet multiple American objectives. The 

most significant was to halt the Latin and South American countries from creating 

international law on a regional basis, weakening the three-mile limit and eroding 

the freedom of the seas for American ships and submarines. At the same time, 

Herrington wanted to secure the continued right of American tuna boats to fish 

anywhere in the world. He also wanted another international body to adopt the 

Abstention Principle, which he had succeeded in forcing on the Japanese when 

the Tripartite Treaty in the North Pacific was signed. If Abstention could be 

recognized at Rome as a principle of international law, it would add legitimacy to 

the concept and help keep the Japanese at bay in the North Pacific. 
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The American position was complex. The primary argument was that fish 

could be conserved without territorial claims, through the creation of bilateral or 

multilateral organizations, such as the U.S. and Canada had created to share 

halibut and salmon. Conservation could only be achieved through scientific 

programs, set up by international agreements among the concerned states. 

Sovereignty beyond three miles was not needed.53 There was no need for an 

international commission, with binding authority, under the auspices of the UN.  

The delegation was to shape the recommendations to the ILC as much as 

possible to reflect the American political objectives.54 As Herrington pointed out 

time and again in the State Department memorandums, “It is incumbent upon the 

United States to take every opportunity to maintain the principle that international  

law does not require a state to recognize more than three marine miles of 

territorial waters. Beyond this lie the high seas to which freedom of navigation 

and fishing for all countries appertains.”55  

The UN formed a small group of experts to meet in New York during 

January to help plan the meeting. Governments were invited to contribute 

papers, scientists were invited to make contributions, and a March 1 deadline 

was set for submissions.56 FAO had not been involved in the UN decision, but 
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was informed during negotiations that it would host the conference. It was 

extremely tight timing for such a complex meeting, and D.B. Finn was not happy. 

“If my advice had been asked, I think I would have counseled a later date on 

such a complex matter,” he wrote.57 But if the recommendations were to be ready 

for the law commission, scheduled to meet in June in Geneva, the conference 

had to be completed during May. 

Herrington led the American delegation. The State Department also sent 

John C. Dreier, who dealt with Latin American issues, and Fred E. Taylor, a 

foreign affairs specialist who worked with fisheries.  Arnie Suomela, the assistant 

director of the U.S. Fish and Wildlife Service, was appointed, along with Oscar E. 

Sette, the director of the Pacific Ocean Fishery Investigations, based in Honolulu. 

Three advisors were appointed from the fishing industry. First was Wilbert 

Chapman, now representing the tuna industry.  Seattle attorney Edward Allen 

was to represent the salmon industry, and Charles E. Jackson, the general 

manager of the National Fisheries Institute, a lobbying group in Washington, 

D.C., rounded out the delegation.58 There was also a clutch of scientists, 

including Schaefer. Delegates received several sets of detailed instructions, 

including background papers, position papers, and instructions about what could 

and could not be discussed (such as any position that endorsed territorial 

claims). There were brief talking points and an elaborate legal position.  
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The tensions within the industry surfaced before the delegation left the 

U.S. In a long memorandum, after the meeting, Edward Allen wrote that he was 

concerned about insulating the salmon industry from any positions that might be 

taken by the tuna industry.  Allen was adamant that the survival of the salmon 

fishery depended on the Principle of Abstention. In draft documents, Herrington 

suggested voluntary abstention by the Japanese, which Allen rejected as 

inadequate.  Allen was also upset that Herrington wanted to have the 

International Pacific Salmon Commission pay his expenses in Rome, while 

Chapman’s expenses were to be covered by the government.59 Allen left for 

Rome, unhappy with the depth of Herrington’s commitment to the Principle of 

Abstention, his sympathy towards the Japanese, and the influence Chapman and 

the tuna industry exercised over the delegation. But Chapman himself was 

unhappy about being forced to support the Principle of Abstention, which he 

considered a danger to the tuna industry. It is possible that Herrington’s 

discussion of voluntary abstention was designed to appease the tuna industry, 

weakening Abstention as a precedent for Latin American countries to restrict the 

tuna fishery.  

Having decided on a strategy, Herrington spent the winter of 1955 seeking 

support for the U.S. position. He traveled to Ottawa, Gothenburg, Oslo, 

Stockholm, and London during February, for consultations. The most extensive 

negotiations were with the British. Herrington traveled to London in January and 
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again in February of 1955. During a meeting with the Minister of Fisheries, 

Ronald Wall, Herrington argued that MSY was the most appropriate goal for 

fisheries management. Michael Graham objected to Herrington’s conclusion, 

arguing “it was unreal to emphasize solely this object when others were equally 

valid.”60 Herrington replied that MSY was the only objective that was likely to 

receive general backing, which may have been a political assessment, not a 

scientific one. The scientists responded with an annotation to the agenda item, 

including the language that “It is, as a general rule, considered that the primary 

objective of fishery conservation is to control man’s activities so as to produce 

the maximum sustainable yield of products in the form most useful to man.”61 

This language was dropped from later versions of annotated agenda. 

Herrington also met with Cuban ambassador Garcia Amador on Feb. 21, 

1955, and expressed his appreciation for the efforts Garcia was making “in 

developing a moderate position” in advance of the Rome meeting.62 Garcia met 

informally in Havana during February with representatives from Cuba, Brazil, 

Columbia, Venezuela and Uruguay.63  Herrington flew to Havana on March 8 to 
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meet with again with Amador for discussions.64 He also visited Mexico for 

informal discussions.65 He arrived in Rome a week before the meeting, to confer  

with delegates from France, Greece, Panama, Turkey, and Nationalist 

China.66The extensive consultations with potential allies were necessary to line 

up the votes to support the American position.67 

Three weeks before the conference started, on March 27, 1955, Ecuador 

seized two American flag fishing vessels, the Arctic Maid and the Santa Ana, off 

the Ecuadorian coast. An American seaman was seriously wounded by gunfire 

from the Ecuadorian patrol vessel. Fines of more than $49,000 were imposed on 

the vessel, despite strong American protests.68 Ecuador’s ambassador to the 

U.S., Jose Chiriboga, apologized for the shooting, but said the Santa Ana was 

fleeing from the Ecuadorian enforcement vessel. He said Ecuador was bound by 

the international agreement it had signed with Peru and Chile to take action to 

protect its maritime waters.69 Tensions were high as the delegates headed to 

Rome. 
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Illustration 9: American tuna catches in the equatorial Pacific. From Milner B. 
Schaefer, “Scientific Investigation of the Tropical Tuna Resources of the Eastern 
Pacific,” Papers presented at the International Technical Conference for the 
Conservation of the Living Resources of the Sea, United Nations Publications 
1956, 194-221. 
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Illustration 10: Schafer’s yellowfin logistics curve, and the catch from 1934-1953. 
From Milner B. Schaefer, “Scientific Investigation of the Tropical Tuna Resources 
of the Eastern Pacific,” Papers presented at the International Technical 
Conference for the Conservation of the Living Resources of the Sea, United 
Nations Publications 1956, 194-221. 
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Illustration 11: Schaefer’s matrix for fishery investigations. The matrix shows the 
three levels of fishery investigations, and the inter-relationships between factors 
determining the standard crop and yield. From Milner B. Schaefer, “Types of 
Information Required for a Fishery Conservation Programme,” Papers presented 
at the International Technical Conference for the Conservation of the Living 
Resources of the Sea, United Nations Publications 1956, 15-55, 18. 
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Illustration 12: Quantities of baitfish taken by American clippers. From Milner B. 
Schaefer, “Scientific Investigation of the Tropical Tuna Resources of the Eastern 
Pacific,” Papers presented at the International Technical Conference for the 
Conservation of the Living Resources of the Sea, United Nations Publications 
1956, 194-221. 
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