Dogfish and seals and dolphin, oh my!
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The New York Times on New England groundfish —eensingly close but so very off target

On December 14 the Times had an article titMater warms and cod catch ebbs in MaxyeMichael Wines and Jess Bid-
good. Obviously the article focused on the obsewatkr temperature increases in the Gulf of Mamthe impact on local
fishermen. After reading it one is left with thesfieag that the plight of Gulf of Maine and otherwW&ngland fishermen is due
to some combination of overfishing and increasirgertemperatures.

The article wasn't notable for what it containedt kather for what it ignored, which is the addeahd very possibly dominant
- impact of predation on our inshore and offsh@sbdries.

But the Times isn't alone in ignoring the impactpedation. Fisheries managers haven’t shown nntehest in it, possibly
because all that they are able to effectively manadishing. Why pay any attention to anythingttyau can’t effectively, or
for that matter ineffectively, manage? Equally petably, the anti-fishing ENGOs have shown zereliest, because they
seem all too willing to ignore anything above amgdnd — or let's make that beneath and below hgeihe fallacy that fish-
ermen and fishing are to blame for most of the nseidls.

There are many species, primarily marine mammiadd,itave experienced population “booms” since Hesage of the Ma-
rine Mammal Protection Act in 1972 and the Endaede3pecies Act in 1973. lllustrative of this, I'neproduced below a
chart (from NOAA'sEcology of the Northeast U.S. Continental Shelfotétted Species/seas
http://www.nefsc.noaa.gov/ecosys/ecology/Proteghedi®s/Pinniped9/which shows the dramatic increase in the minimum
estimates of the harbor seal populatibased on direct counts uncorrected for proportiéseals not hauled out on larid

The same web page repdifscorrected estimate for the 2001 survey basedemticate surveys and radio tagged seals was
99,340 individuals, compared with an estimate 038 individuals based on the unadjusted counts.”
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Below is a harbor seal distribution map from themeaeport. The pink areas represent the seals’rgead range, the red their
distribution from September to May, and the pufgteanding records only.”

At maturity a male harbor seal can weigh 375 pouAdsuming an average weight of 250 pounds, thelptipn of harbor
seals off our coast has a biomass of perhaps Z&mylounds. They consume 5% of their body weigtttheday of squid,
crustaceans, molluscs, and a variety of fish; ididg but certainly not limited to rockfish, herrinftpunder, salmon, hake, and
sand lancehttp://seaworld.org/animal-info/animal-infobooksihar-seal/diet-and-eating-habjtsFor the population delineat-
ed above that's one and a quarter million poundgbfand shellfish daily, and much of their fogdeither commercially val-
uable species or the fish and shellfish that tlspeeies feed on. Annually they will consume 450iomipounds, about
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200,000 metric tons (mt). Total commercial landin§fish and shellfish within their range — from mtoCarolina to Nova
Scotia- are approximately 800,000 mt per year. €Nbéat the harbor seal population estimate wasriesvien a NOAA/NMFS
assessment in 2013, but the same report natéfid analysis has not been conducted for thiskstThe statistical power to
detect a trend in abundance for this stock is mhae to the relatively imprecise abundance estimaneslong survey inter-
val” - U.S. Atlantic and Gulf of Mexico Marine MarahStock Assessments - 2013
http://www.nmfs.noaa.gov/pr/sars/pdf/ac2013_tm2@a8.p

When it comes to predation, however, harbor sealstaat anywhere near the top of the list. Onside of the Atlantic gray
seals are found in just about the same waterse@sstinaller relatives, but they are significantiyger and significantly more
numerous.

The following points were taken from the gray geade on the NOAA/NMFS Office of Protected Resoumgebsite at
http://www.nmfs.noaa.gov/pr/species/mammals/pintgpgrayseal.htm

* Gray seals are sexually "dimorphic" with males Gray Seal Range
reaching up to 10 ft (3 m) in length and 880 Ibs —
(400 kg) and females reaching up to 7.5 ft (2.3 m
in length and 550 Ibs (250 kg). !

« Gray seals are opportunistic feeders that consurr =
between 4-6% of their body weight per day.

¢ Food sources include fish, crustaceans, squid, ot
topus, and even seabirds on occasion.

e Current population numbers for the western Nort =
Atlantic stock are unknown but are estimated at
over 250,000 animals.

« Within U.S. waters, gray seals have been seen
pupping in increasing numbers on isolated island
off the Maine coast, Nantucket-Vineyard Sound,
outer Cape Cod, and on Muskeget Island. In 2002eri@n 1,000 pups were born on Muskeget Island.

e Gray seals are legally killed by fishermen andreerested for subsistence, predator control, anthoercial purpos-
es in some areas outside of U.S. waters.
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Assuming an average weight of 600 pounds, the weibtihhe minimum biomass of Western Atlantic gragls is 150,000,000
pounds (ca 70,000 metric tons). Assuming that @name gray seal consumes 5% of its body weightlagrthe western
North Atlantic stock of gray seals consumes 3,50@ffish and shellfish (and occasional seabirdslydwhich is approxi-
mately one and a third million tons per year. Théétween six and seven times the amount of fidtshallfish consumed by
harbor seals, whose geographic range is simil@m@mber that the population estimate is a minimum.)

Commercial fish and shellfish landings from Northr@lina to Nova Scotia are approximately 800,00(pentyear, 60% of
what gray seals consume.

Grey seals/western North Atlantic stock

Minimum population Average weight Biomass Daily predation (at 5%/day) | Annual predation | Commercial harvest

250,000 600 Ibs 68,181 mt 3409 mt 1,244,303 mt 800,000 mt

In the waters they inhabit only two species of peted marine mammals consume almost twice as nislchrfid shellfish as
commercial fishermen catch. For the full picturenoarine mammal predation I'll refer you &oSummary of Atlantic Marine
Mammal Stock Assessment Reports for Stocks of éiatammals Under NMFS Authority that Occupy Waterddy USA
Jurisdiction(at http://www.nmfs.noaa.gov/pr/sars/pdf/atl2013_summénal.pdf). Two things stand out in this summary.
The first is the estimated (known) population siagk#/hat are for the most part voracious predatarthe same fish and shell-
fish that are either targeted by fishermen or beeprrey for those targeted species. The secoheé isumber of marine mam-
mals for which population estimates are unknowmk’un the summary table). See the above refereMzihe Mammal
Stock Assessmeifatr even more information and for even more oéelifhig for how little NOAA/NMFS knows about and how
little the agency is apparently interested in tiaéus of the marine mammals in our waters.

Back in 2008 inGetting real about ecosystem based manage(aénttp://www.fishnet-
usa.com/ecosystem_management)htrsing data from the 2006 NMFS marine mammal assa#shput together a chart of
predation of the marine mammals found in the Noes$twAtlantic ocean. The chart shows estimated ficdkevels running
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up to 11 million mt a year (for harp seals, whaseual migrations take them as far south as Neveygrat the time | esti-
mated that total marine mammal predation in tha ar@s just under 20 million mt a year.

It's kind of difficult to argue with the data thehows that fishermen are competing with marine malsnparticularly when
they are considered collectively, and that theefigien are coming out the losers.

(To show that this isn’t a problem limited to themhwest Atlantic, see the November 2014 art®#dmon Disappearing, Sea
Lions Increasindy John Harrison on the Northwest Power and Ceatien website at
http://www.nwcouncil.org/news/blog/research-salntisappearing-seal-lions-increasing/

But then we can't forget spiny dogfish.

“Voracious almost beyond belief, the dogfish emyieserves its bad reputation. Not only does ityhand drive off
mackerel, herring, and even fish as large as catl lraddock, but it destroys vast numbers of therainfgnd again fish-
ermen have described packs of dogs dashing amglscof mackerel, and even attacking them withénseines, biting
through the net, and releasing such of the catcbsasipes them. At one time or another they prgyactically all spe-
cies of Gulf of Maine fish smaller than themselaesl squid are also a regular article of diet whesethey are found."”
(Fishes of the Gulf of Maine, Bigelow, H.B. and W&throeder, 1953)

In 2013 the total spiny dogfish biomass off our teast coast was estimated to be 766 thousandpdiate on the Status of
Spiny Dogfish in 2013..Rago and Sosebee, 20¥8yw.mafmc.org/s/2013-Status-Report-and-Projectifinal.pdf). That's
1.7 billion pounds of what has been recognizednesad the most voracious predatory fish in the tadagaters from Cape
Hatteras to Nova Scotia. Accepting the “official’fesiage of 185 pounds for a U.S. citizen, that'seteivalent weight of 9.1
million of us — the approximate population of Nesysky, North Carolina, Michigan or Georgia).

Researchers Wetherbee and Cortés report that dpgfish consume between 0.4% and
2.6% of total body weight per day. If we assumeedlian level of 1.5% per day, that means
each dogfish consumes its own weight every 60 daysix times its body weight every
year. (Wetherbee, B.M. and E. Cortes. 2@0zbd consumption and feeding habits. Pp.
223-244 in: Biology of sharks and their relativédusick, J.A., J.C. Carrier and M.
Heithaus, eds.)

With the biomass as it was estimated to be in 2848y dogfish were eating 25 million
pounds of fish and shellfish every day That’s dillion pounds or 4 million mt a year.
As with marine mammals, much (most?) of that ieegieconomically important species or
the prey species that support those economicalhpitant species.

Bowman et al. concluded in 1984 that predationgigysdogfish is a significant source of
mortality on some commercially valuable finfish asgliid species. Their calculations indi-
cated that the biomass of the commercially impdsgecies consumed by spiny dogfish
was comparable to the amount harvested by manhat@c¢cordingly, the impact of spiny
dogfish consumption on other species should beideres in establishing harvesting polic-
es (Fisheries Research 39 (1988plications of recent increases in catches ondyreamics
of Northwest Atlantic spiny dogfigBqualus acanthiaB)J. Rago et al,
http://tinyurl.com/RagoEtAl

In 1984, when they made their calculations, thaltepiny dogfish biomass was estimated to
be 260 thousand mt and the commercial landing#l epacies in New England and the
Mid-Atlantic were approximately 400,000 mt (321,®t and 70,103.1 mt respectively).
With the estimated biomass of spiny dogfish in 2Gk®ording to their 1984 estimates, the 2.9 tigreater spiny dogfish
biomass in 2014 would have accounted for predatf@ommercially important species of approximately6 million mt. In
2013 New England and Mid-Atlantic commercial largsirwere 550 thousand mt. According to the ratiemeined in 1984,

in 2013 spiny dogfish were eating almost twice asticommercially valuable finfish and squid speciess commercial
fishermen from North Carolina to Maine were harirest

“From a practical aspect the spiny dog in the Wastatlantic is chiefly important because it is unthtedly more
destructive to gear and interferes more with fighaperations than does any other fish — shark l@ot. ... In the
Gulf of Maine, the spiny dogfish feed. On a widéeia of species and at one time or another prep@ctically all
species smaller than themselves. They are regasid¢ide chief enemy of the cod, and also feed okenel¢had-
dock, herring, squid, worms, shrimps, crab§lénsen, Edwards and Matthiesseme Spiny Dogfish — a Review
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1961, Woods Hole Laboratory Report No. 61- -7 aldé at
http://www.nefsc.noaa.gov/publications/series/wiiturd6107.pdf.

During World War Il a large spiny dogdfish fishergw@loped, based on extracting the oil from theers. After the war the
market for the oil dried up and the dogfish popuolastarted to rebound in the waters of the Padlficthwest. This rebound,
like the one that the same species is undergoinguofnortheast coast today, was having a signifioegative impact on the
traditional — and far more valuable — fisherieshia region. Starting in 1959, the Canadian govemmexognized the threat of
the vast numbers of dogfish. To bring the poputebiack into balance (and to benefit the affectshiies) a spiny dogfish
“bounty,” in the form of a subsidized price for thiévers, was offered. While there was a discusibthis program being
extended by the U.S. to our waters, there is norcethat it ever was. (Jensen, Edwards and Matteiedbid.) Even with this
bounty the dogfish stocks weren'’t reduced signifita

Today the total allowable catch (TAC) of spiny deffon the East coast is 20,000 mt a year. Thatisigh to support a rea-
sonable and reasonably developing fishery, butligfnitely not enough to have any impact on thersupply of spiny dog-
fish or on their negative impacts on other fisherie

But of course all of this is irrelevant to the EN&Qake, for instance, the spiny dogfish page erPiw/Oceana website at
http://tinyurl.com/OceanaDodfislit’s still there in spite of the fact that thdrasn’t been any serious talk — how could there
be? — of an endangered listing for spiny dogfislesithe last attempt at the Convention on InteonatiTrade in Endangered
Species meeting came to naught ten years agoe#lly hard to argue that their stock can’t sustaasonable levels of harvest
considering that only ten years after a severehjtdid East coast fishery was allowed the populatiasnrebounded to the pre-
sent undesirable level.

So we have a species that has been recognizethigsatto other, much more valuable finfish andifhle since at least the
end of World War Il, that is notorious for its veraus and indiscriminate appetite, that at prebasta limited and relatively
low-value market and that is in the process ofittglover” much of our ocean to the detriment of gnahour other species
and many of our other fisheries. And yet the Newl&nd Fisheries Management Council and NOAA/NMFS davote
seemingly endless days in attempting to “solve”Nleev England groundfish crisis by considering evaogsible way to re-
strict fishing short of nailing the fishermen teettiock without once considering how to reduce thieysdogfish population to
a realistic level that would be less damaging toather fisheries. Some management, some reseadcboae reporting!

Integral to what should be the problem of how taeneffectively manage fisheries is the way thatptien is handled, or not,
in the fisheries management process. Basic toiahgries management plan is an estimate of thd Madality (Z) of the

fish stock being managed. Non-fishing mortalitgédled Natural Mortality (M), and because it's ah®r to try to estimate
accurately, it is generally accepted to be 0.2 Gegfried and Sansé, Review for Estimating Natural Mortality in Fistopu-
lationsat http://tinyurl.com/MortEstimate Fishing Mortality is F and Total Mortality is Z.otal Mortality equals Natural
Mortality plus Fishing Mortality (Z = F+M).

If the populations of most marine mammals and oftligly efficient predators such as spiny dodfislénincreased signifi-
cantly over the past decade or three it's obvibeg predation, the largest part of natural mastalnflicted on their prey spe-
cies would have increased correspondingly. Yetisfactored into fisheries management programapgears not. It appears
as if, as is apparently the case in New Englanatrothing fishing mortality is the only “effectivefhethod (which really means
“is the only easily available method”) by which nagers assume that they can affect total mort&igheries managers have
to do something, because the whole fisheries managiesystem is predicated on managing or on apgeyimanage fisher-
ies. So the natural mortality of a stock incredsssause of increasing predation and at this pgiwén research funding limits
as well as limits on what we know about predattbe,only way that the managers can compensatehwthéy are required to
do by federal legislation and forced to do by adfahof mega-foundation funded ENGOs with huge baokounts and droves
of lawyers, is by reducing fishing mortality. Wraimes immediately to mind is a snake busily at vwaaing its own tail.

The bottom line is that while commercial fishernfiezm North Carolina to Maine are at work catchimgtbe order of half a
million mt of fish and shellfish a year, it appeassif it takes an annual 20,000,000 tons or mmfeep all those marine
mammals and low-value spiny dogfish and variougmoghiedatory fish going. How much of that 20 mitlitons is commer-
cially/recreationally valuable species or the feragecies that sustain them? No one seems awftdisested in finding that
out, but they sure should be.

It's very possible — I'd suggest that it might eMsmprobable — that we are trying to control thpypations of tens of millions

of tons of fish and shellfish of various speciesdgulating the harvest of a few percent of therendit the same time totally
ignoring what's happening with and to the resthaf. As with the Gulf of Maine cod, is it any wondleat no matter how we
limit fishermen’s total allowable catch, some s®don’t respond as we think they should?



A cursory survey of the populations of the most/plent marine mammals indicates that estimateledf population growth
rates are hovering around five percent annuallg gpiny dogfish are doing a bit better than thieifl biomass having dou-
bled from 2003 to 2013, they are increasing at ateyupercent a year (this is in spite of the ngahlow fecundity that the
anti-fishing groups claim that they are subject What this obviously means is that, without soigeificant changes to how
we manage our commercial and recreational fishesig$ how we manage our ocean ecosystems in geimecalintries
where fishermen are forced to toe the unrealisie that has been drawn with no attention paidhéoftiture of their fisheries,
at some point they are going to be forced off tla¢ewby some very prolific and extremely efficipnédators that enjoy abso-
lute or virtually absolute governmental protections

Shouldn’t Ecosystem Based Management address ibkeidisis?

For the last several years Ecosystem Based ManagéERM) has been touted as a revolutionary andraj-last effective
way of managing our inshore and offshore waters.afRddea of how this somewhat nebulous yet impressounding con-
cept is supposed to be applied, we have to lodlariber than the website of Pew/Seaweb:

Ecosystem Based Management - How does it work?

Ecosystem-based management is a framework forafemgleffective management plans based on an sstept of
guiding principles. An ecosystem-based managententspould:

« Emphasize the health of the whole ecosystem alighd ooncerns of special interests;

e Be focused on a particular place, with boundartest tare scientifically defined,;

« Account for the ways in which things or actionshat place affect each other;

« Consider the way things or actions in this placa g#luence or be influenced by things or actiondand
(like dams or fertilizers in the watershed), in #ie(like air pollution), or in different parts dhe ocean (like
fishing or oil spills); and

¢ Integrate the concerns of the environment, socibeyeconomy and our institutions.

These guiding principles and some of the underlgingcture of this Web site are based on the 2@0@&n8fic Con-
sensus Statement on Marine Ecosystem-based Managanteupdated peer-reviewed publications (From the
Pew/Seaweb websit#hat is Ecosystem Based Management http://www.seaweb.org/resources/ebm/whatisebn).php

It's like a breath of fresh air to read of a brarigénvironmental management that is supposed tmbeerned not just with the
environment but with society, with the economy, antth our institutions. And a brand of ocean mamaget that is ostensibly
concerned with quite a bit more than limiting fisti

The developing situation with the proliferationsaf many marine mammals as well as a very likelyrergdented population
of spiny dogfish should be near the top of thergidist of any practitioners or proponents of EBMlighly efficient preda-
tors of/competitors with our most valuable commerand recreational fish stocks are straining t@emic and institutional
underpinnings of coastal communities on the AtigrRiacific and Gulf coasts. But the guiding pritegoof EBM, as related
by Pew/Seaweb on their website, have extendedotheeen above and beyond the ecosystem and theismgaim it well into
the human realm.

It's a given that a particular area of ocean isi\gdd have a productive capacity that remainsivelgt stable from year to year
and from decade to decade. Based on temperat@eyesind nutrient inputs it is going to supporiveeg amount of primary
production in the form of vascular plants in thalklwer areas and algae in the deeper. That pripraguction is going to
support a given amount of herbivores, which wilpgaort a given amount of carnivores. The specieswillxary from area to
area, in a given area will vary with time (or wiéhvironmental changes, be they seasonal, yeadgdadly, or of longer dura-
tion), and is to a large extent dependent on coitipetind predation. The population size of a pattir species in an area that
can be maintained indefinitely is the carrying aafya Control of the populations of carnivores dretbivores so as to not
allow them to exceed their carrying capacity haanbee management reality in terrestrial ecosystemsdveral generations,
and woe to the ecosystem, or many of the critteits ivhen the carrying capacity of a particulagaps is allowed to be ex-
ceeded by a significant amount for an extended.tithé is something that has yet to be appliedsinefries (or fishermen’s)
management, but it will be impossible to put inel@ffective EBM without it.

Our marine ecosystems are ripe for truly effecB@M. We are now on the verge of understanding smteaific interactions to
such an extent that we can envision using fishing mmanagement tool. Not enough of (economicatihetically or cultural-
ly) desirable species “X” and too much of not-saideble (or undesirable) competing species “Y"?iBe@centives to either
accelerate the harvest of species “Y” or to in sother way reduce its population size. The growingan population, our



increasing use of the oceans for competing purpihsgdiave nothing to do with and are too ofteminal to food production,
and our ever-increasing food insecurity (90% of fialr and seafood is now imported) demand it.

Unfortunately neither the provisions of the MarMammal Protection Act (MMPA) nor the Magnuson Stev&ishery Con-
servation and Management Act (MSFCMA) will allowistio happen. In any conflicts between the welkhbesf marine
mammals, regardless of the health of the partidnlaved population, and societal, economic, atitntional values, the
marine mammals prevail. And the Magnuson Act deradhdt any fishery be managed to produce the “aptingield,” which
by definition can’t be greater than the maximumaingble yield. We are thus held to a requiremem&anage for the highest
historical abundance of a species, regardlessedhtbacts that will have on other species. Compreire EBM demands that
particular species not be given arbitrarily deteri favorable treatment. This is something that boé MSFCMA and the
MMPA as they are currently written make impossible.

The costs in terms of lost opportunities of loéghérmen, of the unavailability of local, fresh ghtiseafood to consumers
(and its replacement with imported shrimp, tilagiai and who knows what else), and the strairisting communities be-
cause of MMPA and MSFCMA restrictions on both teereational and commercial fisheries are incaldalathe people who
participate in these fisheries and the businessggiepend on them are losers in a contest fomfitsbh has been rigged by
federal regulation to the point where it's not atest at all. At this point the only concerns tha being considered are those
for “the environment,” with the assumption thabismen in particular and fresh seafood consumegemeral are not an im-
portant part of it. The continuing and increasingrabundance of non-human predators is guarantégndsociety, the
economy and our institutionslll take seats way to the back of the bus (or méstget thrown under the bus”) relative to the
environment. This isn’t comprehensive ecosystenedasanagement, it's management based on focusitidgdqgdressure and
cynically manipulated public sentiment.

The judicious application of real Ecosystem Basethdfyement as proposed (though perhaps not endbrs@d)wv/Seaweb,
would inject some reality into these unrealistigalritten and demonstrably ineffective federal laws



