
Marine and Freshwater Miscellanea III 

 16 

INVASIVE VS. VANISHING FISH1 
 

Andrew Reevesa and Daniel Paulyb 
a) School of Planning, Faculty of the Environment, University of Waterloo, Ring Road, Waterloo, ON, 

N2L 3G1, Canada. Email: awareeve@uwaterloo.ca 
b) Institute for the Oceans and Fisheries, University of British Columbia, Vancouver, B.C., V6T 1Z4, 

Canada. Email: d.pauly@oceans.ubc.ca  
 
Abstract 
In the summer of 2019, environmental journalist Andrew Reeves, author of Overrun: Dispatches from 
the Asian Carp Crisis, was invited by a leading Canadian daily, The Globe & Mail, to speak with Daniel 
Pauly, a fisheries biologist at the University of British Columbia, about his latest book Vanishing Fish: 
Shifting Baselines and the Future of Global Fisheries. The discussion was to take the form of an informal 
exchange between Reeves and Pauly, with the results being published by the newspaper. The results of 
their exchange, which emphasized the contrast between the state and federal responses to Asian carp in 
the U.S. with the subsidies awarded by numerous countries to global fisheries, was not published. The 
following is a record of their conversation, held via email between May 2019 and August 2019. 
 
Introduction  
In the summer of 2019, the first author, an environmental journalist and the author of Overrun: 
Dispatches from the Asian Carp Crisis, was invited by the leading Canadian daily, The Globe & Mail, to 
exchange ideas with the second author, a Professor of Fisheries and Principal Investigator of the Sea 
Around Us initiative at the University of British Columbia (see www.seaaroundus.org) and the author of 
Vanishing Fish: Shifting Baselines and the Future of Global Fisheries. The discussion was to take the 
form of an informal exchange between Reeves and Pauly, with the results being published by the 
newspaper. The results of their exchange, which, among other things, contrasted the U.S. state and federal 
responses to Asian carp with the subsidies awarded to by numerous countries to their marine fisheries, 
were never published. The following is a record of their conversation, held via email between May 2019 
and August 2019. 
 
The ‘Asian carp’ of which we speak below are mainly silver carp (Hypophthalmichthys molitrix), but 
sometimes include bighead (Hypophthalmichthys nobilis) and grass carp (Ctenopharyngodon idella); all 
three are invasive species in the U.S. (see also FishBase; www.fishbase.org). What follows is a slightly 
edited version of our exchanges.  
 
Andrew Reeves (AR): There are so many ways to start this conversation, but I wanted to begin with 
something that has stuck with me in the weeks since reading your book. It is the idea that for a host of 
reasons (the catastrophic damage caused by deep-ocean trawlers, the decline of small-scale fishers, 
robbing subsistence fishing communities of their much-needed hauls) that the time has perhaps come for 
us to stop eating fish until we can staunch the bleeding of our oceans, as it were. 
 
You’ve got a great line – “Eating a tuna roll at a sushi restaurant should be considered no more 
environmentally benign than driving a Hummer or harpooning a manatee.” Since I read this line, my 

 
1 Reeves, A. and D. Pauly. 2021. Invasive vs. Vanishing Fish, p. 16-21. In: D. Pauly and Elaine Chu (eds). Marine 
and Freshwater Miscellanea III. Fisheries Centre Research Reports. 29(1). 
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personal fish consumption has tanked; I have not been able to do it. And I contrast this with Asian carp, 
which, while a scourge in North America, has become an endangered species in China, in their native 
range, largely through overfishing. 
 
In short, our fisheries (both ocean and inland, it would seem) are a mess. How do we steer ourselves out 
of the morass we have put ourselves in? 
 
Daniel Pauly (DP): Perhaps surprisingly given the apparent success of consumer-led concerns with 
eating “sustainable” fish, I would not write anymore the phrase you cited, and indeed, I now think that it 
pointed in the wrong direction. Obviously, we should not stuff our faces with endangered species; but is 
this enough? And is the “display of virtue” that comes with not eating certain fish when we go out with our 
friends appropriate behaviour in confronting the biodiversity crisis we face? I think not. In fact, we should 
conceive of ourselves less as consumers – influencing things with our stomachs – and more as citizens 
influencing things with our brain, and our hearts. 
 
In other words, when I do a public lecture and the inevitable question arises, “What fish should eat?” I 
answer now that people should, “Eat a sandwich, join an environmental NGO, and raise hell.” 
 
Now to your Asian carp, and since we are talking about hell: Why not fish the hell out of it? The United 
States has a good record of overfishing things, see e.g., New England cod, and it should be capable of 
emulating China in this regard. (Though the U.S. is doing much better these days, and is in fact leading 
the international struggle against overfishing). 
 
Seriously: What prevents Asian carp from being fished to oblivion? 
 
AR: I like that advice! On my book tour I’ve been asked what people can do to stop Asian carp – and while 
it’s always felt a bit cheap, the suggestion that people educate themselves and call their Congressperson 
demanding action still stands as one of the best ways I can think of to effect change. Raising hell wouldn’t 
hurt, either. 
 
To your question: What prevents Asian carp from being fished to oblivion? Many things, sadly, but 
nothing that cannot be overcome if we want to. The fish has a bad reputation, and so while many people 
polled say they would eat Asian carp, few do when and where they have the chance. They are also 
incredibly bony – and while this poses less of a problem in many non-Western countries where eating 
bone-in, whole-fish is common, in North America, the culinary tradition is for processed and/or prepared 
fish. But many people I spoke with say that in order for restaurants to make serving Asian carp worth 
their while, they would need to charge $60 or more per plate. No one would pay that for bigheaded carp!  
 
We also do not pay fishers enough money to make catching Asian carp worth their while. The economics 
of catching bigheads and silver carp for $0.10 or $0.25 per pound simply do not make sense. And so, the 
fish remain in our rivers. I could go on, but suffice it to say we have had the better part of three decades 
since their gradual introduction and dispersal from the early 1960s to the late 1970s to determine how 
market forces could be brought to bear on fishing these invasive species down, yet we have failed to make 
it work. That’s not to say it cannot work, but we would need to make these fish available for sale in more 
restaurants, hospitals, casinos and the like to make this viable, or help fishers and processors by 
subsidizing the cost of catching them or making them into a product people actually want to buy. 
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I understand that subsidies in the world of marine fisheries is a bit of a dirty word. 
 
DP: I am just re-emerging from nearly two months of incessant travels in May and June, and then 
celebrating on June 28th the 20-year anniversary of the Sea Around Us, the research project I lead here at 
UBC. This allowed me to reconnect with Peter Sorensen, whom I know since he started about two or three 
years ago to stop in at UBC on the way to his summer hut somewhere on the Gulf Island. 
 
Peter is a character in your book, and I asked him about it. He mentioned that a lot has happened since 
the book appeared, but he did not give me any example of anything big having changed your descriptions 
since you wrote your last chapter. In that last chapter, you mention that some individual Asian carps have 
been recorded in the Great Lakes. Peter suggested that these few fish will not reproduce, which I thought 
was odd. Why wouldn’t they? 
 
Peter also mentioned that subsidized fisheries for these carp in the Mississippi River basin is a very good 
thing, not only because it reduces populations of problematic fish, but also because of the income it 
provides. I find myself agreeing: in fact, this is one of the first times that I can see where fisheries 
subsidies make sense. 
 
AR: What a small world. Peter was a great help in writing the book, and an excellent source of 
information for what has been happening with Asian carp in North American, and around the world. I 
learned from him on the book tour that Asian carp are effectively an endangered species in their native 
range in China, having been fished almost to the point of extirpation. This might go some way toward 
explaining why so many people are keen to discuss shipping the caught fish back to China, where interest 
in eating them is significantly higher. 
 
Peter is also contemplating some work on marine protected areas, I understand, and whether the 
principle could be applied to inland, freshwater environments to strengthen the level of protection 
afforded to them in an effort to keep out Asian carp. It’s early days from what I understand, but I would be 
curious to know more about the idea if it materializes. 
 
And yes, Peter is right that Asian carps have been found in the Great Lakes – grass carp mostly, and most 
often in tributary rivers of Lake Erie and, to a lesser extent, Lake Ontario. Despite their presence, these 
fish have largely been understood as worrying one-offs, rather than the tip of the spear of a larger, 
perhaps unseen, invading population. Many (but not all) of those fish found in the Great Lakes have also 
been triploid (sterile), likely raised sterile in-hatchery, and intended for use cleaning aquatic weeds in an 
irrigation ditch or a golf course pond somewhere within the basin. 
 
That’s not to say that Asian carp couldn’t reproduce in the Great Lakes, however. Some of the earliest 
Asian carp research to come out of Canada, especially the federal Department of Fisheries and Oceans, 
looked at whether the fish would be able to find tributary rivers to the Great Lakes that were long enough 
to allow their eggs to hatch. The more attuned the research got, the shorter the length of rivers we 
discovered that they needed to spawn successfully. Some scientists have predicted that as few as 10 
females and 10 males are needed to establish a breeding population in the Great Lakes, though that 
number is slightly contested. 
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You mention that Asian carp could be the first instance you recall where a subsidy could make sense. Can 
you elaborate on the ways that subsidies have failed or, as I’m sure is the case, made things worse in other 
parts of the world? 
 
DP: Here is some prose that I wrote about an earlier round of subsidy negotiation in Geneva, at the World 
Trade Organization: 
 
The current round of negotiations at the WTO emphasize the reduction and possible elimination of 
government subsidies to fisheries. Such subsidies have been widely recognized as detrimental to the 
sustainability of the fisheries resource, and thus to the long-term viability of fisheries. In the short term 
they do, however, help mitigate a political problem with the fisheries sector and continue therefore to be 
dispensed in alarming amounts. This is particularly true in developing countries where the livelihood of 
coastal populations is heavily dependent on fisheries, both in the short and the long term, and where the 
fisheries sector may contribute more to the overall economy than in developed countries, where the 
fisheries sector is often miniscule compared to the overall GDP. Thus, in the course of the present 
negotiation developing countries’ delegations at the WTO are tempted to request exemptions such that 
their country can continue to subsidize fisheries development, even if developed countries are asked to 
reduce such subsidies. 
 
The inherent perception that is behind such demands is that without such subsidies the fisheries will not 
develop and that they will not serve as a motor for contributing to the overall economy. The key point 
about subsidies, however, is that they can have a positive effect toward the development of fisheries only if 
untapped fisheries resources exist along the coast of the country in question, which can be accessed only 
with subsidized vessels. After a few years, so the assumption goes, the fisheries become profitable, 
subsidies are not needed, and sectors have been strengthened. However, this logic applies only if the 
stocks along the coasts of developed countries are unexploited. As they become exploited, they should 
generate benefits or profits which can be used to augment capacity and fish the resource at the 
appropriate level without the need for subsidies. Such ‘first’ fisheries tend to be very profitable and 
quickly grow on their own accord – one example is the trawl fisheries of Southeast Asia, particularly 
Thailand, which were initially subsidized both in the form of a technical assistance project, and through 
capital funds from the Asian Development Bank, but which quickly acquired a dynamic of its own within a 
few years. In fact, this dynamic became so strong that the problem then became one of handling the 
resulting overcapacity. 
 
The problem with subsidization of fisheries in developing countries in the 21st century, however, is that 
unfished or lightly-fished stocks do not occur along many coasts. There is currently no country in the 
world which has not a substantial fishery along its coast that has reduced the abundance of its fish below 
that considered to generate maximum sustainable yields. This level is 40-50% of the pristine or 
unexploited biomass and it is, generally, within a few years of the initiation of a fishery on a new resource 
that such reduction happens. Thereafter, stocks decline less because the remaining stocks are more 
distant and less amenable to profitable exploitation.  
 
This means that most fisheries of the coasts of developing countries produce less than they could if effort 
was reduced, or, put differently, in most developing countries nowadays fisheries capacity-enhancing 
subsidies have the effect of reducing rather than increasing catches. This reduction effect can be partly 
masked when a developing country has foreign fishing vessels in its EEZ. In such cases, the subsidies can 



Marine and Freshwater Miscellanea III 

 20 

contribute to a larger share of a shrinking pie being accessible by the coastal country, but in this case, it 
would be more profitable for the two partners, the coastal country and the distant water fleet, to agree on 
sharing the resource rather than competing for it. This logic also implies that with regard to subsidy the 
only role of fisheries science is to assess whether a stock is unfished or underfished, or is under severe 
pressure. Such evaluation doesn’t require sophisticated models and can be determined based on data 
which most developing countries’ departments of fisheries already have.  
 
Moreover, as already stated, the fisheries resources in most countries are already heavily-exploited and 
thus the default assumption for any place in the world should actually be that the fishery has already 
reduced the biomass of coastal and shelf fishes below the level which would generate MSY and therefore 
subsidies cannot increase benefit from fisheries. The fishery departments in such cases have the job of 
identifying the exceptions to this general rule, thus reducing the assessment problem to a simple problem 
of assessing the gross impact of fisheries, not of performing detailed stock assessments. 
  
This was a rather long answer to your query about subsidies, but it is also a topic about which I feel very 
strongly, and about which I have worked a lot. 
 
AR: I wanted to pick up our conversation with a question. Is there any example you can provide of 
subsidies working as they were intended? Where a country provided a subsidy and, once the market 
became profitable without being exploitative, the subsidy was removed and the market remained stable? I 
ask in relation to Asian carp, because I know many fisheries biologists and state agencies are worried 
about creating a market for an invasive fish. Others worry about a constant drain on the public purse. But 
has it been done before that a subsidy has been removed once the market is up and running? That could 
help cajole state governments into seeing such a financial support as temporary, which could make it 
more palatable. 
 
DP: I have consulted with my friend and colleague, Rashid Sumaila, who has led most of our work on 
fisheries subsidies. He confirmed that capacity-enhancing subsidies always have a negative effect on the 
resource base (the fish), and eventually on the fishery itself. This is certainly true at the “tactical” level. 
However, at the “strategic” level, regarding the long-term structure of the maritime economy of a country, 
this assessment would be more difficult. 
  
Thus, for a country like France, fisheries subsidies have had a negative effect on the structure of the 
fishery (overexploited stocks, permanently unhappy, old small-scale fishers, a few well-connected fat cats, 
lies, and one scandal after the other). Where it gets difficult to decide is the case of Thailand, which was 
transformed from a backwater into a major player in the international fisheries and seafood world by 
massive subsidies to its nascent trawling industry from the Manila-based Asian Development Bank. This 
fishery is extremely destructive, and it was largely illegally run in various countries. Yet neoliberal 
economists would see this as a successful case of economic development. 
  
The United States economy, overall, will remain unaffected by anything that is done to the fishery for 
Asian carp, and the pros and cons of subsidization can be evaluated without reference to the overall 
economy. I continue to believe that subsidizing a fishery for invasive carp (including subsidies for 
developing edible dishes) is cheaper than attempting to limit their expansion by mechanical means. 
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AR: The subsequent challenge would be convincing people to actually eat Asian carp, however they were 
caught. Their boniness and the stigma of eating Asian carp, often thought of as a “trash” fish, has kept 
them from catching on in North America, though willing consumers exist on the other side of the world. 
Perhaps the subsidy here should be less about paying fishers to catch them, but subsidizing the entire 
structure of catching, processing, and shipping the fish to parts of the world where people want to eat 
them, or where animal protein is difficult or too expensive to come by.  
 
I was fascinated in your book by the way you detail how we are simply moving through an unseen roster of 
available fish to eat in search of the next “best” fish that exists in numbers large enough to meet our 
demand, leading many to eat fish that, not that long ago, would have been not worth the time to catch. Do 
you see that trend continuing?  
 
DP: Perhaps your second paragraph is the answer to the dilemma in the first paragraph – we are now 
eating fish that we would not have touched before, because we have little alternative. And I am confident 
that folks capable of making artificial meat that can fool hamburger-loving people could find a way to 
process Asian carp such that they become acceptable to more consumers.   
  
To answer your question about “trash” fish use – yes, I see this trend continuing, mainly because of 
aquaculture. Thus, you can have out-of-control trawl fisheries, using illegally small meshes (such as the 
Chinese coastal fishery and the Thai fishery), having no incentive to improve their act because they can 
sell the slop that they catch, which consists of tiny fish, the juveniles of bigger fish, and zooplankton, to 
fish farmers, who turn this slop into fish feed. This is then used to feed larger fish, et voila – the public 
thinks there is no problem because, they think, aquaculture reduces the pressure on fisheries. Actually, it 
enhances it. 
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