
Why are we not using the best available science to manage western Atlantic bluefin stocks? by Bob Humphrey 

 While sorting through some old photographs for 

an article on tuna fishing I came upon one that gave cause 

for pause. It was a black and white print of a harpoon 

boat, the Corsair, tied to the dock in Newburyport, Massa-

chusetts. The details were long faded, but the memories 

of my first experiences fishing for bluefin tuna as a young 

teen slowly returned: memories of scanning from the tow-

er for some small patch of water that was different than 

all the rest; of giant purple torpedoes swimming effort-

lessly along the surface at six knots as we idled up behind 

them. 

 Those were halcyon days for the bluefin and 

those who chased them. Fish were abundant and fat; I 

cannot recall seeing a fish under 400 pounds. There were 

no seasons, limits or regulations. Fishermen were free to 

catch all they could, though they were lucky to fetch a 

few cents a pound for fish that would eventually be sold 

for cat food. Such things didn’t concern me as a teen. The 

innocence of childhood. 

 The fishery itself had a sort of innocence as well, 

a handful of boats from Beverly, Newburyport, Glouces-

ter and other ports from Maine to Cape Cod; some 

friends, some rivals, but all knew each other on a first 

name basis. Most were harpooners and handliners, with a 

few rod and reel boats. There were no googans and no 

crowds. If you wanted to drop anchor on the Northwest 

Corner or the Fingers, you could pick your spot. 

 That innocence disappeared like a morning fog in 

Autumn when fish prices started rising. The harpooners at 

first ridiculed one of the fleet captains when he devised a 

method to electrocute fish and bring them immediately to 

the boat rather than chasing a poly ball for hours. Eventu-

ally they all adopted the same technology, and catch rates 

rose. 

 I noticed the image had been taken by a Polaroid 

Instamatic camera. That too was state-of-the-art back then 

- the first camera to spit out a finished product of what 

you were trying to capture. No waiting for film to be de-

veloped and come back from the processor. Film and pro-

cessing represented a multi-million dollar industry to 

companies like Polaroid and Kodak for years, decades. 

Both companies eventually folded with the advent of digi-

tal photography, because they failed to recognize, 

acknowledge and embrace eventual and inevitable 

change. So often it seems, history repeats itself.              

 Much has changed since then. We now have 

closed seasons, daily catch limits and season quotas. Fish 

management and prices are influenced by international 

politics and economies. We stand at a crossroad. For tuna, 

this is an assessment year, when scientists and managers 

will take stock of the western Atlantic bluefin tuna 

(WABT) population, with the ultimate goal of developing 

and allotting catch quotas for the ensuing three years. By 

convention of the International Commission for the Con-

servation of Atlantic Tunas (ICCAT), those assessments 

should be based on the best available science, but some 

among both the fishing and scientific communities ques-

tion if that is the case. Are we using the latest technology 

to determine the status of this valuable resource, or are we 

still taking snapshots with a Polaroid Instamatic? 



Assumptions 

 Currently, ICCAT stock assessments are 

based on catch per unit effort (CPUE), and stock tra-

jectories are based on biological assumptions. Both 

may not be the best available science. Based on pre-

vious assessments, the ICCAT Standing Committee 

on Research and Statistics (SCRS) estimated that the 

WABT stock has been increasing since about 2004. 

However, even they acknowledged they could not 

evaluate if the stock is rebuilt to a sustained yield 

level, largely because they lack sufficient data on 

long-term recruitment potential - productivity.  

 Even the stock assessments are suspect. 

CPUE, for example, fails to take into account varia-

bles like temporal shifts, wide ranging and complex 

migration patterns and shifts in availability of prey. 

One study (Faillettaz et al. 2019) suggests the col-

lapse of the Nordic bluefin tuna fishery around 1963, 

and a more recent increase in bluefin abundance in 

the Northeast Atlantic (not to mention elevated sea 

surface temperatures) are influenced by century-

scale fluctuations of the Atlantic Multidecadal Oscil-

lation (AMO). This phenomenon is characterized by 

a 60-80 year cycle of rising and falling sea surface 

temperatures, and it would not be unreasonable to 

assume this cycle influences the distribution and 

abundance of fish species like bluefin tuna that are 

so closely associated with changes in sea surface 

temperatures.  

 Research into historical information on long 

term abundance of bluefins in the North Sea 

(Bennema 2018), based largely on non-fishery data, 

also showed fluctuations. Another study (Fromentin 

2009) highlighted a strong link between the Nordic 

purse seine and Spanish trap fisheries of the 1950s 

and 1960s and the sudden and unexpected collapse 

of the bluefin fishery in the Norwegian and North 

Seas, but noted this link vanished during the 1970s. 

The author concluded that interactions between envi-

ronmental and fishing processes probably affected 

bluefin tuna migration patterns, leading to the Nordic 

fisheries collapse. They weren’t over-fished, they 

just moved.  

 

 He also suggested a speculative hypothesis 

that Atlantic bluefin tuna populations may consist of 

an assemblage of at least three sub-populations (hold 

that thought). 

 Across the Pond, fishermen saw a similar, 

though far less dramatic decline between 2004 to 

2008, when commercial landings were up to 40 per-

cent below the allocated quota in the Gulf of Maine. 

The CPUE system would suggest this represents a 

reduction in spawning stock biomass (SSB). Re-

searchers (Golet et al. 2013) offered an alternative 

hypothesis: that distribution of tuna shifted to areas 

with higher prey abundance or profitability.  

 Using a variety of information, including 

landings data collected from fishermen’s logbooks, 

they found the center of distribution shifted 175 

miles to the east, and there was a high degree of cor-

relation between the location of bluefin tuna schools 

and Atlantic herring. Here again, current assessments 

(CPUE) suggested a decline in fish, but research 

showed they simply moved outside of the area being 

sampled.  

Bluefin tuna have a wide and diverse diet and will 

feed on whatever is available but their abundance 

seem to coincide with that of Atlantic herring. 



 When catch rates plummeted in the 1980s, 

conservationists sounded a warning, and some scien-

tists estimated the western Atlantic population could 

be as low as 7,000 adult fish. Fate intervened when 

researches from the New England Aquarium, who 

were conducting offshore aerial surveys of whales, 

began encountering large schools of tuna in the Gulf 

of Maine. Subsequent work by Dr. Molly Lutcavage, 

directed at finding and counting tuna found schools 

containing as many as five thousand fish. And there 

were lots of schools. Furthermore, their count esti-

mates included only those fish visible at the surface. 

Again, there were far more fish out there than what 

some believed. Their location just didn’t coincide 

with fishing effort. Clearly, current methods are not 

giving us an accurate estimate of the WABT popula-

tion.   

 

 

 

 

 

 

 

 

 

Two Stocks 

 The other half of the equation involves stock 

trajectories - the rate at which those breeding age 

fish are contributing to the population. To measure 

this we must first identify distinct populations. Cur-

rent models used by ICCAT, which most scientist 

agree are inaccurate, are based on a two-stock frame-

work of distinct east-west populations with very little 

mixing. According to those models, WABT spawn 

exclusively in the Gulf of Mexico (GOMe), while 

eastern stock fish spawn in the Mediterranean Sea. 

However, as early as 1962, Frank Mather of the 

Woods Hole Oceanographic Institution suggested: 

“The indications are that the bluefin spawn over 

wide areas and a considerable period of time in the 

western Atlantic.”  

 In 2013, Lutcavage, now with the Large Pe-

lagics Research Institute, predicted potential WABT 

spawning in the Slope Sea area based on reproduc-

tive maturity work and movements of satellite tagged 

fish. Meanwhile, samples from long liners off the 

east coast of Florida and the Bahamas found fish 

within two days of spawning, and larval surveys con-

ducted by NOAA found samples from the Straits of 

Florida to the Carolinas. Critics countered that the 

larvae could have been transported there by the Gulf 

stream. Perhaps, but subsequent satellite telemetry 

work by Lutcavage and others found a high correla-

tion between locations of breeding age fish and high-

er sea surface temperatures along the Atlantic coast 

(see AOM, above). More recent studies (Richardson 

et al. 2016) also found evidence indicative of addi-

tional spawning areas in the western Atlantic. 

The Plot Thickens 

 More recently, researchers have discovered 

that by using otolith chemistry techniques they could 

determine the origin of a bluefin. In doing so, they 

have found a much higher degree of mixing between 

eastern and western stocks than was once thought 

(Rooker et al. 2014, Kerr et al. 2017). As a result, 

researchers have concluded that the two stock assess-

ment model is flawed, and so are the resulting quotas 

because management actions taken in the eastern At-

lantic and Mediterranean are likely to influence the 

recovery in western Atlantic stocks, even with small 

rates of mixing (Block 2019).  



 Perhaps of greater importance, they demon-

strated an approach for integrating this mixed stock 

information into fishery-specific harvest data, 

providing a more accurate assessment of CPUE as it 

relates to the two stocks. To date, it’s not being used. 

But failure to apply the best available science doesn’t 

end there. 

 

Assumptions 

 The long held assumption with regard to 

stock trajectories is that age at first breeding is be-

tween 3 and 5 for eastern Atlantic stocks, and 8-12 

for the western population. Given what we now 

know, the latter has come into question. East and 

west, it’s the same species. They eat the same forage, 

mature at the same rate (Heinisch et al. 2014) and as 

a result, reach sexual maturity at the same age 

(Knapp et al. 2014, Richardson et al. 2016). And as 

we have learned, intermix to a much greater degree 

than once thought. According to Lutcavage, 

“Endocrine hormones (found in the brain) tell repro-

ductive status. Bluefin of 46-73 inches in the western 

Atlantic are sexually mature and for the most part, 

fish above 53 inches are capable of spawning.”  

 

 

  

 

 

 Critics counter that spawning cannot be as-

sumed simply by the presence of sexually mature 

fish. They suggest that some fish may skip spawning. 

However, electronic tagging studies (Block et al. 

2005, Teo et al. 2007) have not found evidence of 

skipped spawning. Subsequent work by Golet has 

shown evidence of younger age, sexually mature, 

post-spawn WABT in the Gulf of Maine. And stud-

ies on otolith chemistry suggest that those fish pre-

sumed to be non-spawning might actually be using 

alternative areas, like the Slope Sea (Richardson et 

al. 2016) Mather may have been right when he sug-

gested in 1962, “The giants evidently spawn in the 

southern areas in April and May, while the medium-

sized ones apparently spawn north of the Gulf 

Stream somewhat later.” The real smoking gun ap-

peared in 2019, when fish began showing up with 

ripe gonads in the GOM. Whether this was an aber-

ration or a previously unrecognized pattern remains 

to be seen, but it happened.  

Natural Selection 

 Again, critics counter that not all western 

stock adults spawn. That may well be the case, but in 

nature, little if anything is wasted. Those fish deter-

mined to be in spawning condition had developed fat 

pads around their gonads. This fat is directed exclu-

sively toward, and is typically used up within a few 

weeks of spawning. With their very survival depend-

ing on energy profitability, it seems contrary to natu-

ral selection that a fish would divert limited re-

sources (food) away from survival and toward repro-

duction (in the way of gonadal fat), and then not use 

them. It’s possible, but current assessment models 

assume all sexually mature fish in the eastern stock 

spawn every year. Why should western fish of the 

same species be different? It seems far more likely 

that more fish are contributing to the western popula-

tion than once thought, yet are not included in cur-

rent stock assessments. 

 



Good or Bad? 

 As the old saying goes: Be careful what you 

wish for. If the assumptions are indeed flawed, as 

they seem to be, fishermen and managers must then 

consider the consequences of adopting the best avail-

able science. At first glance, the acknowledgment of 

additional, new breeding areas would seem like a 

good thing as it represents productivity not currently 

being accounted for. But if we retain existing CPUE 

protocols, that would suggest recruitment rates are 

actually lower than expected if there is not a concur-

rent increase in fish stocks given the presence of a 

heretofore unrecognized breeding area. Taking 

aforementioned variables like the AMO into account 

may yield a different result, but could be challenging 

given that it is so variable, changing over space and 

time.  

 Then there’s the regulatory aspect. Current 

regulations prohibit directed fishing for giant bluefin 

on spawning grounds like the GOMe, at least theo-

retically. The area does have an incidental take quo-

ta, and when word gets out that giant bluefin are 

around, a lot more folks incidentally catch them in 

the Gulf. Confirmed breeding further north in the 

Atlantic could lead to further closures on existing 

fishing grounds.  

 

 

 

 

 

 A better question might be: Does it matter? If 

we’re already sustaining, and quite possibly 

(probably) increasing western Atlantic bluefin stocks 

under current regulations, which include fishing in 

(formerly unrecognized) spawning grounds, do we 

need to implement further restrictions? And if west-

ern stocks are in fact rebuilding, as both data and re-

cent CPUE from the GOM suggest, is it advisable to 

increase quotas? Should we not base assessments on 

the best available science?  

Fresh Fish 

  Most scientists would probably agree that we 

should. Unfortunately, there is a strong political 

component to bluefin tuna management, and both 

fish and fishermen in the western Atlantic are not 

particularly well served by it. As its name implies, 

ICAAT is an international treaty. Failure (or refusal) 

to recognize the high degree of intermixing between 

east and west populations puts western Atlantic fish-

ermen at a disadvantage. According to recent re-

search by Golet and others at the Gulf of Maine Re-

search Institute, as much as 60-80 percent of the 

bluefin caught in the Gulf of Maine is eastern Atlan-

tic stock. Recently, ICAAT more than doubled quo-

tas for eastern Atlantic fishermen, while the western 

Atlantic (U.S.) quota remains stable, and is still 

based on the assumption that all western fish caught 

are from western breeding stock.  

  



 The third leg of the bluefin management stool 

is public perception. The overall objective of ICCAT 

is to maintain population levels that will support 

maximum sustainable catch. People today are far 

more educated, aware and concerned that the har-

vesting of natural resources like fish remains sustain-

able, and that it is not detrimental to fish populations. 

If we want the public’s support, it’s vital to legiti-

mately demonstrate that the bluefin fishery is sus-

tainable, never mind asking for more quota. That 

could be an uphill battle, particularly given declines 

in the relatively recent past. 

 From a marketing standpoint, we’re doing a 

poor job. My generation grew up during enactment 

of the Marine Mammal Protection Act, when compa-

nies like Starkist and Geisha were guilted into pro-

claiming and ensuring all their albacore and skipjack 

tuna were caught using “dolphin safe” fishing meth-

ods. As a side note, the U.S. is the only nation fol-

lowing these protocols. That stigma remains for 

some, though it doesn’t apply to bluefin fishing. As 

one author wrote: Public interest in this charismatic 

species, fanned by warnings of overfishing, has risen 

to a level usually reserved for whales (Porch 2019).  

 The popular National Geographic show 

Wicked Tuna, has brought bluefin fishing into the 

spotlight. But a disclaimer at the beginning of each 

episode states: "Bluefin tuna populations have de-

creased dramatically since the 1950s..." and the 

world is struggling "to save the species," while 

"fishermen depend on them to make their living..." If 

what we know about current bluefin populations is 

true, that statement is inaccurate and misleading.  

 

 While the show makes a reasonably good ef-

fort to characterize fishing methods, it fails to high-

light that the western Atlantic bluefin fishery is pri-

marily an artisan fishery. Rather than indiscriminate 

fish traps, purse seines and long-lines, most fish are 

caught by harpoon and rod and reel, primitive and 

very discriminate methods given the technology 

available to modern commercial fishermen.   

 Strong indications are that because of, and in 

some cases in spite of current fishing regulations, 

WABT stocks are stable and probably increasing. 

Politicians and regulators are resistant to accepting 

the latest science, largely because it represents a wa-

tershed moment and will require significant changes 

to biological assumptions, populations models and 

management schemes, not to mention reallocation of 

quotas. Changing existing protocols could have seri-

ous implications, the waves of which will lap against 

the very foundations of the science upon which cur-

rent management measures are built.  

 The truth always comes out in the end. Ra-

ther than resist it, forward thinking individuals 

should embrace it and prepare for what changes it 

will bring. We sit at a crossroad, and if we fail to 

recognize current and future trends, we risk losing 

more than memories. As I stare at that old photo I 

wonder if it’s time for those who manage Atlantic 

bluefin tuna to put away the film cameras and start 

using digital imagery. 

Bob Humphrey is a U.S.C.G licensed charter captain, a com-

mercial tuna fisherman and a member of the NOAA Fisheries 

Highly Migratory Species Advisory Panel. 
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