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Interviewer, Charles Fowler

Charles Fowler:
My name is Chuck Fowler, and I work for the National Marine Mammal Laboratory.  I’m in charge of the systemic management studies program.
Interviewer:
Okay, all right.  Continue on here.  So we’re interested in knowing about first is tell us a little bit about the entanglement work, and if you can go ahead and introduce that as – how has entanglement affected the seals, and from where does the entanglement come from?

Charles Fowler:
Well, as early as the 1960’s, maybe a few years earlier than that, seals were returning to the Pribilof Islands, to their breeding colonies with stuff they found in the ocean entangled around their necks, around their bodies, things from the war, rubber bands from tubes that may have held rockets or whatever.  People began to take note of this, and began to record the incidents of entanglement in the commercial harvest, and they recorded that all the way through ‘til the commercial harvest was completed in 1984, and over that time, we noticed changes in the numbers of seals, the portion of the seals that were entangled, and we kept recording that all the way through after the termination of the commercial harvest in the round-ups that we did research, directed research that was aimed at the question of what the effect of debris, and being entangled in debris was on individual seals, and on the population.

Interviewer:
And so what did you most often see?  A lot of times I’ve seen pictures of green and red, or in pink, orange nets.  Where would those be from?
Charles Fowler:
Well the debris that the seals were observed to be entangled in came from a variety of sources.  Some of it came from the commercial fishing industry.  Some of it came from shipping.  They were entangled in plastic packing bands that are used to wrap, and hold, and contain various things that are being shipped.  Food, things that are involved in containing beer, you name it, but a lot of the debris, and I think the debris that was most influential on both individuals and the population was debris associated with the commercial harvest of fish.  
The plastics that were used in the manufacture of the nets floats and does not deteriorate, and in the process of fishing, the nets wear and tear, and they have to be repaired.  Sometimes the debris resulted from the nets being caught on the bottom, and large fragments being torn out that would float to the surface.  The seals would get entangled in that.  Other times a simple little tear that has to be repaired by pulling out – cutting out a nice, even, uniform fragment would then be tossed overboard, and be replaced by a special weaving process.  That part would be tossed overboard, relatively small, nevertheless, out there floating around, and seals are curious and playful, and become entangled in it.  
So then the question is what happens to the seals that get entangled in these pieces of debris, and we started looking at the effects of debris on individual seals by capturing the entangled seals, putting tags on them, and then tagging seals that were of similar size, and weight, and sex, and so forth, and then comparing the rate at which we would see them later on in continuing studies, and as we watched the declines in the numbers of these animals, invariably, the animals that were entangled in debris were the ones that died more rapidly, so we were able to estimate the mortality rate of seals caught in debris, and then the question is, well, what causes this mortality?  Well, part of it had to do with the fact that if they’re entangled in debris, they can’t swim around very well if it’s a large fragment of net, and we’ve seen seals, five or six – a number of seals, all entangled simultaneously in one piece of debris, and when it’s a large piece of debris, they just simply can’t carry that through the water.  
They die from lack of food and would wash up on shore now and then as skeletons, and then another question has to do with the effects of the entangling materials on the population, and what we were able to do there was to look at the correlation between rates of change in the population, and the rates at which we observed seals to be entangled, and we saw significant correlations, correlations that showed that if the entangling debris were zero, that is if there were no animals entangled, if there’s a zero portion of the population that was entangled, they should have been increasing at the rate we’d expect them to be increasing, and at the rates we were seeing them entangled, they were – the population was declining, and so based on the cumulative results of all of our studies, we concluded that at the minimum, the mortality caused by entanglement was affecting the population, and all the modeling work, and all the statistical analysis indicated that it was sufficient to explain the full decline that was occurring primarily between the mid 1970’s and the early 1980’s.
Interviewer:
So the entanglement was effective enough, or was significant enough that it was actually explaining that decline.
Charles Fowler:
In terms of mathematical proof, all we can do is basically say that the information and the results of our research showed that entangling – the entanglement problem was causing enough mortality to explain the declines.  Whether or not it is proof that it would explain the decline is another question.  Science doesn’t prove very many things.
Interviewer:
And you mentioned that throughout your work, there was an improvement on the amount of entanglement?  There was less and less entanglement throughout your research?
Charles Fowler:
Well, we observed, in terms of the dynamics of the entanglement rate, was that back in the ‘50s and ‘60s, the entanglement rate was very low, and it reached a peak in the mid – early ‘70s, and then declined, and leveled off in the early ‘80s.  That’s a rough characterization of what happened, and that peak of entanglement corresponded in time with the peak rate of decline, or the most rapid decline in the population between the mid ‘70s and the early ‘80s.  
There has to be a time lag in there because the mortality rate was primarily among the young animals.  They were not recruited into the population to reproduce then until six years later or so for those that survived.  Those that weren’t recruited because the entanglement caused mortality didn’t give birth and the population declined.  So then the population leveled off in the early ‘80s, began what we now look at as a very small decline, or a very slow decline, and entanglement has to be contributing to that, because we’re still observing entanglement among the population among the animals, but it’s at a rate that is much, much smaller than what we were observing during the decline, so it only explains part of what’s going on now, most likely.  
Interviewer:
Okay, so do you think that entanglement is the primary cause, or one of the major causes, if not the only cause of fur seal declines?
Charles Fowler:
Well, the decline that we’re observing now is a relatively small decline.  The rate of decline is relatively small, and with anything like this dynamic that we’re seeing in the population, there are a variety of explanations.  I would be convinced that entanglement is a piece of it.  It may be a relatively small piece now.  I certainly would not go so far as to say that entanglement is the only thing causing this decline.  I am convinced that there are other factors that are behind what we are observing now.
Interviewer:
And when you say today’s decline is relatively small, are you talking about in terms of the entanglement, or are you talking about the fur seal in general?  As I understand there’s about a five percent decline right now on St. Paul?
Charles Fowler:
The declines we’re observing now are measured two different ways – by actually several different ways, but one is looking at the counts we make of the adult males.  That decline is about five percent per year, varying a little bit.  The rate of decline in the overall herd, which we usually measure by counting pups, or estimating pup numbers, that rate is not five percent yet.  It’s more in the vicinity of two or three percent per year or maybe less, but nevertheless a very real decline.  It’s very statistically significant.
Interviewer:
Okay, could we – let’s do that again, talking about the effects of entanglement.  Is it the only cause, or what are the other leading causes, and if we could talk about the rate of the decline there within that.
Charles Fowler:
The decline we’re observing in the population now would be a decline that we would attribute to a variety of different causes, and entanglement would be one of the factors that we would consider a candidate.  It can’t be the only factor causing the current decline, and it’s difficult or impossible for us to estimate whether it’s causing half of the decline, or three quarters of the decline, or ten percent of the decline, but it definitely would be a piece of what’s contributing, but I’m guessing that it would be a relatively small part of what’s going on in the population right now to cause the current decline.
Interviewer:
Okay then, and tell me a little bit about what happens to the seals when they’re entangled, and what do they look like, ‘cause you’ve done a lot of work with the seals actually.  You’ve been out working with them, taking off the entanglement.  What does it look like, and how are they affected physically?
Charles Fowler:
During the research that we conducted to actually have animals in hand with debris around their necks or around their bodies, we saw a variety of different effects on individual animals.  Some of the animals would have packing bands or a fragment of troll netting around their necks that they would’ve grown into, and it would have resulted in huge gashes, big wounds in their necks, bleeding, infected, smelly, incredibly smelly sometimes, terrible odors.  The most extreme example of the effects on an individual I think occurred with a fragment of monofilament line from a gill net that we found around an animal, and particularly entangling its head.  
When we took this debris off, we found that a piece of the debris had woven its way into – worn its way into the animal’s brain, and so when we pulled it out, the animal flinched as the piece of monofilament passed through the brain tissue.  It caused the animal to flinch, and to move.  Later on that animal died.  We discovered its body, and the veterinarian that was working with us took the skull, and cleaned it up, took a photograph of it, and there were holes and a cut – the scar where the debris had worked its way into the animal’s brain, all the way through the skull.  It was an incredible sight.  It was incredible, and we can give you the slides.
Interviewer:
Can you do that?
Charles Fowler:
The slide to show you that debris.
Interviewer:
Wow.  Okay – sorry.
Charles Fowler:
Okay.
Interviewer:
Okay, we’re ready.
Charles Fowler:
Okay.  One of the most extreme examples of the effects of entanglement on an individual animal, I believe, involved an animal that was entangled in a piece of monofilament gill net.  The seal had been caught in a fragment that was probably only a few ounces in size, but it had worn its way through the head of the animal and into the skull, through the skull and into the brain, and when we removed this debris, as we did to try to save the animals in this part of the research, as we pulled that fragment of monofilament out, it passed through the animal’s brain and caused the animal to flinch.  It moved as we moved the monofilament line.  
Later on, that animal died, and we discovered its body, and the veterinarian working with us took the skull and cleaned it up so that he could see it, and when we looked at that skull, just looking at the bone, we could see where the monofilament line had worked its way through the skull and into the brain of the animal, lodging itself completely in the brain.  This animal was out there swimming around with this monofilament line in its brain all this time.  It must have been an incredible experience for that animal, but it was alive, but died as a result of the entanglement in the end.  
Interviewer:
Wow.  Okay, let’s switch gears a little bit.  Let’s talk a bit more – we’ll go on from entanglement now and talk a bit more about your research.  Now you’re gonna joseph some management research, and we just talked about Bogoslov, and the potential movements of the seals to Bogoslov, and the effects that fishing may be having on them, so now we’re saying, “Well, whatever the decline is in the Pribilof’s, we have to do something about it, so what can we do different, and what have we been doing so far that could be flawed, and what is another alternative to what we’re doing?  I believe that could be your research here.
Charles Fowler:
Right.  Well, over the course of the research in the whole of the Bering Sea as an ecosystem, we’ve been noticing lots of things happening, and the decline that’s going on in the fur seal population isn’t the only thing we’re observing out there.  We’re also seeing problems with the stellar sea lion population.  Things are happening with a variety of the fish populations and the bird populations.  We don’t know which of these are normal or abnormal, but collectively, it looks like there are problems.  Well, over the course of history of doing research and being involved with the fur seals, our perception of them has gone from one of a resource.  Their pelts paid for the state of Alaska in just a few years.  They were a marvelous resource.  The pelts supported a huge fur seal industry.  
Things have changed a great deal, and as with many species, we’re seeing fur seals more, and have seen them more recently as a species to be protected, or to conserve as a part of the ecosystem, and there’s been a lot of thought about the concept of managing so that we deal with ecosystems.  How do we account for ecosystems, and what we do in our management, and the work that I’m doing now is work that extends that shift in perception to looking at fur seals as an example of how to fit into the ecosystem, but fur seals aren’t alone.  The other species that are out there in the ecosystem also serve as examples of how to fit in, the things they do, the ways they behave, the interactions they have with other species, with each other, with the ecosystem as a whole.  They all serve as examples of what works.  
They’ve been out there over evolutionary time scales.  They’ve been subject to the evolutionary pressures that make them what they are.  So to pick an individual species like the fur seal, might not be necessarily a good way of saying, “Well, okay that’s the way to fit in,” but if we start looking at the patterns among the seals, and whales, and other marine mammals, dolphins that have their own ways of fitting into the ecosystem, we see patterns.  We see that there are limits to the ways they can interact with each other as species, interact with the ecosystem as a whole, and we can begin addressing questions that begin to tell us how we as a species, the humans, might fit in out there.  One of the questions that we have to address continuously is how might our fishing be affecting the ecosystem, and with respect to not only fur seals, but the stellar sea lions that we’ve been observing in decline.  
The question is, are the effects of our fishing part of this?  Well, if we reverse the burden of proof, that is if we assume that the responsibility for the fact that things are interconnected in these systems, and that yes, we have to be having effects out there, if we fully accepted that reversal of the burden of proof, we have to look at the way we’re influencing the system, and take responsibility for the possibility that the things we are doing are contributing to these problems.  In one form or another, they have to be.  We, as scientists, find it basically impossible to draw cause and effect relationships that we can prove.  Science doesn’t do a very good job of proving much of anything.  So the work that is going on in the systemic management studies program now is to take the questions that we have before us in management, such as how much Pollock should we be taking, and address that question directly, and ask how much Pollock is taken by the other species that feed on Pollock.  
So we look at data that has been collected through years and millions of dollars of research to estimate the amount of Pollock taken by the predators that feed on Pollock, and each of those predators is an example of something that works.  Sometimes we have to ask the question, well how much Pollock should we leave behind for the other species in the ecosystem?  Well, when any predator takes Pollock, they don’t take it all.  They leave some for the other species in the ecosystem, so we can simultaneously address the question of how much do we leave, and how much do we take.  The two have to be consistent.  
Not only do we have to address questions of how much Pollock to take, but we also have to address questions like how much fish should we take out of the Bering Sea as a whole.  Each species that’s out there, like the northern fur seal, is a species that’s consuming biomass from the Bering Sea, has been for eons, many years, evolutionary time scales, and again, serves as example of how to fit into the ecosystem.  
I’m often impressed with the pressure to move onto a form of management that will take account of ecosystems, but often the way it’s expressed is at the expense of managing, in terms of our interactions with single species, and I think it’s very important, and certainly other people have thought about this, think it’s very important not to give up on single species approaches, but to expand our ways of managing in such a way that we not only manage at the single species level, but also at the ecosystem level, and even at the level of the biosphere, the whole ecosphere, the Earth as a whole, and other species provide us with information about the way that you can do that, the way that you can fit in, what works subject to all of the forces that are out there in nature, evolutionary factors, taking all those things into account.  
They, by their very being, integrate those things that we wish to take into account, and when we have our meetings as scientists, and sit around, and try to take those things into account, can’t do because we can’t know it all.  We’re limited.  We’re human.  So these species that are out there, doing the things they’re doing, are showing us examples of how to respond, and even showing us their reactions to the things we’re doing, and so if we were to have perfect data, it would be data from a system where nobody is behaving abnormally.  
Right now, humans are very abnormal, and by abnormal, I mean we are taking biomass from the Bering Sea, and from the fisheries out there, from individual resource species that are beyond what I refer to as the normal range of natural variation, and making an analogy with health, it’s like having a fever.  A fever is a body temperature beyond the range of natural variation.  It has an abnormality to it, or a pathology.  Our involvement in these systems is such that the systems have responded to us.  We would like to be in a position of, as scientists, collecting information about a system that doesn’t have that influence.  It would be more of a natural, or normal system, but even in spite of our influence, and our influence as its reflected on what’s going on our there, the data that we have helps the direction we can head to make our influence, and influence that is sustainable, truly sustainable over a long time span, over a long and broad spatial scales.
Interviewer:
Let’s talk about – let’s go a little more specific in that, because we’re gonna put some images of these graphs, of your bell curves up there and everything, and so let’s talk – if first you could mention ecosystem again, and what that word means, and what ecosystem management means again, and then feed that right into if you’re comfortable enough saying the humans are pathological in the system.  That’s what I’m getting out of what you’re saying in terms of we’re the fever of the ecosystem, and if you could make some of those connections that people can really grasp onto.  You can really understand that, I think, as much more than a longer explanation.
Charles Fowler:
Yeah, as I was speaking, I knew I was going on and on there, and I thought, “Well, you can edit out pieces of this here.”  Okay, well with respect to ecosystems - 
Interviewer:
Let me just adjust this real quick, one second.  Okay, now let’s go for it.
Charles Fowler:
Okay, well basically an ecosystem is a combination of the biotic components along with the a biotic components of an area that we, as humans, define, and the Bering Sea is an example.
Interviewer:
Let’s say maybe living and nonliving instead of biotic and a biotic.
Charles Fowler:
Okay.  The question comes up, “What is an ecosystem?”  Well, an ecosystem is the combination of the living and the nonliving components of an area that is usually defined by human observers, so we pick a lake, or we pick a stream, or we pick a piece of the ocean, and the Bering Sea is an example of an ecosystem.  It’s an area that is delineated in the south by the Aleutian Islands, and in the north by the continents.  We call that an ecosystem.  Sometimes it’s divided into eastern Bering Sea over the shelf.  That’s an area that we define.  It includes all of those elements, the living and the nonliving components, and all their interactions, all the ways that they function in relationship to each other, that’s basically an ecosystem.
Interviewer:
How about let’s talk about, let’s go ahead, let’s go right into the theory of ecosystem management, and go right into it by saying the disadvantages that we’ve had in the past of maybe being too focused on single species, but then – but now we need to focus more on examining all the living and nonliving species that are interacting together.  
Charles Fowler:
Past management has focused largely on managing our harvest of individual species.  Oftentimes it’s referred to as single species management, and looks like managing the species, more than managing our harvest of those species, but that’s not worked.  It’s failed in a number of cases.  The damage we see in ocean ecosystems, the number of over-harvested resource species that we can list now is they’re before us to reckon with.  It’s the reality of facing us.  It’s hitting us over the head with a 2x4, so we know that single species management is inadequate.  
If that past approach is inadequate, then what do we do, and one of the solutions that’s been suggested is to move onto ecosystem management, and ecosystem management, especially early in its thinking, would have been management of the ecosystems, much like we have managed single species, and I think we get into trouble taking the thought from one to the other that simply, but it’s still an attempt to try to deal with the complexity that we know is at play here, because all these living and nonliving factors are interacting with each other, and we want to be able to deal with that complexity.  
So that’s the basic argument for going onto something beyond single species management, to ecosystem management, but now what is ecosystem management?  I think that we get ourselves into trouble if we focus our management on ecosystems.  If we restrict our management to ecosystems I think we’re in bigger trouble than if we restrict our management to single species, so I think we have to have a form of management that accounts for both individual species, and ecosystems, and beyond.
Interviewer:
Okay, so let’s go ahead and go right into – well, first of all, if you wanna – if you – I’d be interested to know some examples of single species management that had been mistakes in the past, for instance.  You said that there’s been a lot of things that have been over-harvested.  Are there any specific examples that you could give to people that they could say, “Oh wow, I do realize that that is no longer as available as it used to be,” or something like that.  We’re going.
Charles Fowler:
Okay, one of the examples of a failed single species management process is the cod off the east coast of the United States and Canada, and the failure of that species is basically legendary as an example of the failure of single species approaches.  Here in the northwest, many of our salmon species are on the endangered species list.  They wouldn’t be there if we were successful at managing them as individual species.  The literature and science is full of examples like this, especially recently, examples of the decline of top level predators in ecosystems that have been published.  
So that forces us to recognize that that approach doesn’t work, and we need to move onto something bigger, something more inclusive, something that accounts for more complexity, and the idea has been, and remains that of moving on to include the ecosystems, to be able to manage in a way where we’re dealing with the complexity of all the interactions of the living and the nonliving factors, nonliving components of these systems that we call ecosystems, and so there’s been a big push in the last two decades, three decades to change, and take on a form of management that will include ecosystems.
Interviewer:
And so what do you see in relation to how humans fit into that ecosystem?
Charles Fowler:
Well, one of the ways we’re going about approaching this is to look at other species as examples of how to fit into ecosystems.  That would then account for ecosystems.  It would be a way of managing that involves finding a way to fit into ecosystems, and one of those specific questions has to do with how much biomass, how much fish we would harvest out of an ecosystem, and species like the northern fur seal has been in that system for a long time, as has the stellar sea lion, as has the other marine mammals like the dolphins.  
We can look at them as examples of how to fit into these systems, and like measuring the human body temperature, and getting a bell curve, we can measure the rates at which they are consuming resources from the Bering Sea ecosystem, and get a bell curve for that.  When we look at that, and compare the rates at which we are taking biomass fish from the Bering Sea, we’re abnormal.  We’re off the chart.  We are exhibiting a pathological involvement in this system, and one of the ways of going about doing management is to try to achieve some form of normal fit within the system.
Interviewer:
And that’s great, and so what would that entail?  So how do we get – our levels are now off the charts, as we see it at the far right of this chart.  What’s the next step?  How do we get ourselves – what’s our goal?  Is our goal to be in that bell curve, in that curve, or do we just wanna meet ‘em halfway?  Will they move out to meet us?  What can we do now that we have this bell curve in front of us?  
Charles Fowler:
In order to carry out management that would meet the objectives of finding a normal fit within the system, we would have to reduce our fishing a great deal.  If we take the fish that we harvest from the Bering Sea as a whole, for example, we would have to cut that to something in the vicinity of 2% of what it is now, a huge reduction, a 98% reduction in order to have a realistic fit.  That assumes that if we make those changes that the other predators in the system don’t change themselves.  
What they’re doing now is in part a reaction to the things that we are doing, including this harvesting, so ideally what we would have to do here to achieve a change like that, is number one, recognize it’s gonna take a long time, because we can’t ask the fishing industry to cut their harvest by 98% next week, this year, even over the next few years, but a ten year, twenty year, fifty year plan would bring about a reduction, and during that time, during those changes, the other species would respond to our changes, and presumably the system would undergo a healing process where the results would be a system that we could measure, and get a bell curve that better represents what we’re after to get the kind of estimate of sustainable harvesting from the system that we really want.
Interviewer:
And so would – if we were able to decrease our levels, would the natural populations, would they increase, because they’re responding to our pressure, so if we’re extracting this huge number that’s 98% - that’s several times larger - 
Charles Fowler:
Fifty times larger.
Interviewer:
Yeah, fifty times larger, go ahead and tell us that, and what will happen?  How will they respond if we are able to make adjustments?
Charles Fowler:
At this point in time, our harvests in the Bering Sea are on the order of fifty times larger than the average consumption rate among the other species that are consuming from the Bering Sea, so if we undertake management to accomplish a change where we match what they’re doing in any way, shape, or form, it will require that we undertake huge changes over long periods of time.  During those changes, as we re-achieve a position within the normal range of natural variation, something more normal, and less abnormal, less pathological, they will change too.  
Some of them actually might decline.  Some of the populations might actually decline, but we would expect that most of them would actually increase because the competition that we’re exerting in the system with these species now would reflect itself in a reduction – our changes would be a reduction in that competition, and we would presume that many of those species would increase their populations, and their consumption rates would therefore go up, and we would have better estimates of what would work in that system.
Interviewer:
So is this a possible solution to the potential – to the current decline in the fur seal?  Might we see their populations recover?
Charles Fowler:
One of the things that we have to realize in getting on to a bigger form of management is that the burden of proof has to shift here, and this is one of the things that’s suggested for a change in management approach.  We, at this point in time, don’t have absolute proof that we’re causing the fur seal population decline.  With the reversal of burden of proof, we simply assume that the things we are doing are influencing the other species, and that the rates at which we are harvesting from individual species, from the fin fish, from the Bering Sea ecosystem as a whole are all things that are contributing when one form or another, to one degree or another, to the decline in the northern fur seal population.  
That may be indirect effects, that may be some very direct effects, but the suite of effects are all there to be taken into account, and if we can find a position in the system out there, a way of participating in that system that works, we presume we would be betting on the potential for that population turning around and making a comeback.  Mind you, ecosystem management isn’t confined to the harvest of fish.  
We also have to be aware of the fact that we’re involved in producing carbon dioxide, and contributing to global warming.  We’re producing pesticides, and chemicals that go into the atmosphere, and into these systems, and those factors may be part of what’s involved.  We would assume, in assuming the burden of proof, and the responsibility for our actions, that these things are involved, and we would need to be in the business of managing those things as well.  The management of the complexity of things doesn’t confine itself to the consumption of resources.  It involves many, many things.
Interviewer:
Great, that was great.  Cool, so I think that pretty much covers it.  Is there anything else that you wanted to talk about?  Do you have any opinions of Elliott for instance?  Do you think that he made any contributions that were exceptional to our understanding of fur seals, and maybe to – does it help us understand what’s going on with them today at all? 
Charles Fowler:
I’m really not an expert on Elliott, so I really don’t have much to say, but certainly he figures – Elliott figures into the history of figures that were very influential on what has happened with northern fur seals, and his influence of course was early on, but he is one of the primary figures in the history of thinking about fur seals, being concerned about them, drawing the attention of their changes, and their condition to the managers who could do something about it, and he did a very effective job.
Interviewer:
Great.  Populations today of the fur seal, and how does it relate to the past.  Are we at a similar level of where we were in the past, and what is the population now compared to what it might be?
Charles Fowler:
There are two ways of characterizing the current fur seal population.  One is to compare it with the levels observed when it was increasing after management began responding to advice and concerns like those raised by Elliott.  Back in the early 1900’s the population was increasing, and at levels very comparable to what we’re observing now in about the 1920’s.  The difference is that at that time, the population was increasing, and now the population is decreasing, so that is cause for concern.  
Another way of characterizing the current population is to compare it to levels that were observed when it was at its peak, or during periods when we observed many, many more animals out there than we see today.  The population was observed at peak levels from the early 1940’s through the mid 1950’s, and the current population is somewhere in the vicinity of a third, less than half of those levels.  Many of the ways we have conducted management in recent years is to compare that population, compare the current population with that past population, using that as an estimate of the caring capacity, and it’s considered to be depleted under the Renault Protection Act as a result.
Interviewer:
And so today’s populations are pretty similar to what they were in the 1920’s.  What was going on?  Why was the population so low then?  Why is it significant that we’re comparing it to the 1920’s?  
Charles Fowler:
The declines that occurred in the late 1800’s that brought about the low population in the early 1900’s was a decline that involved the harvest of females that were taken pelagically, and it was impossible to distinguish between males and females, so part of the harvest involved the taking of females, and any population is more vulnerable to decline when females are harvested.  They’re the reproductive component of the population.  So it’s important to draw the distinction between what’s going on now, and what happened then, because after the early management regime was installed – started, the harvest of females was terminated, and after the termination of the harvest of females, the population naturally began an increase.  It was natural for that to happen.  
In the decline between 1950 – early 1950’s and late 1960’s, a purposeful commercial harvest of females was in place, and it caused a decline.  After the termination of the female harvest, we continued with the harvest of males.  Now we’re seeing a decline again, and so the question really boils down to, in one way or another, well what’s happening that might be affecting the females?  It’s probably something affecting the whole population, but it may involve the females more or as much as any other component, because we’re seeing a decline.
[End of Audio]
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