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INTRODGCTION

ThiS leCture SerieS reSulted fror., the
efforts of Robert 4. Schoning, visiting
professor of Fisheries at Oregon State
UniVerSity, to bring tO the cainpuS a
wide variety of experienced fishing
prafeSSiOnalS tO addreSS contel,iporary
prOblelnS dealing with SCienCe, pOliticS,
and fishing.

These discussions demonstrate the close
interrelationship of biological, social,
and economic considerations, domestic
and international law, and po1ifics in
fishi ng, fisheries research, and
management. Out of this fast-paced
struggle to use and profit from the
ocean resources come some very different
points of view on matters of common
concern.

The message is clear that bio1ogy is
important, but so are many other factors
in finding, catching, controlling, and
~sing these valuable resources.

Progress is being made, but it is not
wi thout disagreement, conflict, and
solnetimeS failure. ExampleS Of all are
presented, discussed, and evaluated.
Admonitions, warnings, and predicitions
are included.

Many of the speakers freely expressed
strongly held views and philosophies on
widely ranging fisheries subjects. The
basis in each case was personal
experience. A cross section of direct

Tough, frank, and direct tal
nat i ona 1 ly and in ternat i ori a 1
reCOgniaed fi StierieS authori
llien are in the fOrefrOnt Of
fishing questions making and
deci sioris wliich will affect
extent, and by wholn oCean le
be used.

k from
ly
t ies--t hese
currer t

influencing
how, to wnat
sources will



quotes fs enclosed to indicate frankness
of the speakers and variety and scope of
the uvterial covered.

"You simply can 't set up a giant fence around our 200-mile sone.. ~ "

"scuse !'ish belong to nobody vhi le they 're in the ocean.. ~ "

"...there vxa a strong feeling among fishe~men that it'e not necessary to
rJorry about the f''eh at all,..."

"...the goal should bs a politicaL-eocial-economic one rather than the
biologicaL paseruation of the stock."

"over fishing is not a concrete concept; it's a relatiue rrxxttsr in terms of
orts's obj ectiuas."

"There'a more to this uorld than money and there jrxxy be legitimate rrrxnagement
objectives other than maximum pofit."

"hilly of those regulations vera contradictory, self-contradictor y, confusing,
dig jicult to understand, and in come cases unenfor ceable."

"It ie eetisxxted that there are trillions of tons of them  manganese nodulee!
~ ~ .T4r bottom of the ocean  rmxy by! litaralLy paved vith incredible vsalth."

"...the scientific comm.ttea  of the Inter national JAaling Corrsrission! vas at
one time a powerless group vhose advice utxe accepted only vhen  it ms!
consistent vith the needs of the vtuxling industry."

"&e North Slope Eskimo ie being asked to pay an extraordinary price for the
misdesds of other s."
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chapter 0,

Should help you underStand the diSCuSSianS
on fisheries policy that you will hear from
other SpeakerS in thiS SerieS.

l.et'S Start with the StOCk-reoruitment
relationship.l The relationship between
the number of parents in the particular
population and the number of offspring, or
recruits. According to Kicker, tliat rela-
tionsiii p looks like a parabolic curve that
originates at the zero intercept. This
siniply nieans, no parents, no babies. If you
yet more parents, you get more recruits.
That'S not hard to underStand; hawever, at
Sauie pairlt the parentS begin Competing With
the recruits for space and food. In some
stocks cannibalism may occur.

Kicker and others say that the number of
reCruitS that can be harvested fram a popu-
1 ati on wi thout de st.raying the parent-
recruit balance varies depending on the
number of parents in the population.
According to Lrutchfield, the minimum
number of harvestable recruits is described
by a 45-degree line on the graph above
 where the two axes have the saiiie scale!.
Kicker says there is some kind of linear
relationship where recruits equal parents,
and that any surplus recruits are available
for exploitation  Figure Z!.

PARENTS

Figure Z. Recruits-Parents Relationship

Like the relationship of offspring to
parents, the relationship between the har-
vest, or yield, and the effort of people
who are harvesting fish is also a parabolic
curve  Figure 3!.

or a good discussion of this, see
Kicker. I, t t ' d Inte ret t '
isioIo ica

Figure 3. Yield-Effort Relationship

This says that given E' boats, fishermen,
days ot fishing, efficiency of gear, etc.,
we can extract, year after year, Y' fish
from this population. Here we are
beginning ta tie biological relationships
to human behavior. This is starting to get
inta the realm of economics.

Economists like to call this a production
function rather than a yielci effort curve.
A production function is the output forth-
comingg from a gi ven combination of inputs.
Yield is the output and effort is the
input.

"This simPly means, no
parents, no babies."

lichen we construct a production function,
economists assure that the components of
e ffort, that is the size of the boats, the
days of fishing, the size of the crew,
investment in the gear, etc., are combined
at every level of effort in a least-cost
manner. If this were an economics course,
I would give about four lectures on the
proportions of the components arranged in a
least-cost manner at different yield
levels. For example, there may be twice
the lnvestnient in boat as in crew at a
higher yield than at a lower yield. That
may still be the cheapest way to attain
that level of' effort.

l iven a smoothly functioning system with
minimum interference froni public institut-
tions, the yield woula tend toward the
least-cast, manner. Uut we don't really
have a smoothly functioning system, and
effort is not really ever produced in a
least-cost nianner.

There is a maximum to this curve when the
harvest, Y', is at a maximuni for that
stock. This maximum is the MSY--maximum
sustainable yield  Figure 3!. The concept
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ot maximuiir sustainable yield has been
around for a long tin» . To nwiny people,
maximum equals optimum. Until the Fishery
1;onservation and Manager» nt Act of 19?b,
the MSY waS COnStrued aS the Optimum by
managers as well as fisheiu»n. It u»ant
yOu were getting the moSt fiSh poSSible Out
of that population, year after year, so you
managed for that, lt was really all we had
to work with.

In faCt, MSY iS Only one kind Of an opti-
mum, a biOlOgiCal Optimuni. It'S an Optimum
from the standpoint of' getting the most
fish without destroying the stock. Iiut is
uian governed strictly by biological
cri ter i a? No. You ' re not taking thi s
course for biological reasons. You' re
going to college for social or economic
reasons; you don't need to go to college to
survive� . Actually the biological reasons
probably represent the least of your needs.
Simi Iar ly, fishermen interact wi th fi sh
populations primarily for economic or
social benefits, not for biological bene-
fit.

I'm not strictly a developmental economist.
I do recognize that man has biological
needs. Man needs to be kept warm, safe, be
fed. These are biological needs. He needs
a feeling of accomplisha»nt, reward,
challenge . These are social needs. He has
economic needs which are more difficult to
define.

The stock's biological optimum, the MSY,
coincides with man's economic and social
optimums I b h

Let's change our axis a little and see just
when it coincides with the economic and
social optimums. To describe the economic,
and to some extent the social, I will
change one of these axes to dollars. To
make this conversion, I'm going to take the
product, fish, and multiply it by a
constant per-unit price  Figure 4!. We' ll
conti nue to cali the horizontal axi s
effort. The graph shows physical input
producing dollars-worth of fish. For every
level of y then, we just multiply that
value by the unit price of y. That just
shifts the scale of the curve upward . The
curve still goes through the ordinate.

This curve is no longer a yield-effort
curve, It's what economists cali a total
revenue  TR! curve.

Figure 4. Revenue-Effort Relationship

At every level of effort, the cost of each
unit of effort can be calculated. We
uSually think Oi tOtal COSt Curves aS eXpO-
nential, that is, increasing at an
increasing rate, but let ' s assun» the cost
curve is linear and that each unit costs
$1UUU. The straight line on the graph
below �-igure 5! is a feasible, possible,
maybe even a likely total cost curve. It
might ano it mi ght not go through KKY.
Maximum is still MSY, and that is reached
at the same level of effort as when we
plotted effort against yield. All we 've
done is multiply times dollars, and lo and
behold, total cost equals total revenue
beyond iaaximum sustainable yields
 Figure b!!

Figure 5. Cost-Effort Relationship

EFFORT MSY TC= TR

Figure 6. Relationship of Effort to Cost 5
Revenue



wriy are we lntereSted iri the puint Where
total cost equals total revenue? That' s
tree break-everr pOint. Lin the average,
f r Sheriiren Just cover tire lr costs, or' JUSt
survive at ttiat point.

<ueetionr It eeeme ro rx trrat ij you have
a linear e.'jor t curve, the total revenue ie
going to oe gr eater ar. c point earlier than
r'here the e>'jort curve inter eecte the other
one. You' re going to be actuallg making
mOney ana yvu rich't huiVe to COntinue
increaeing e;or t in orr'er to break even.

And there's another factor. wrien a fisher-
nian attenipts to calculate his break-even
point ~ he alrirust always underestriiates his
cost because he cannot calculate the inipact
on himself of the otirer fi shernien dipping
into the sar re pot. It usually takes hinr
IOnger thari he figured to take the fiSh
that he is ai ~ iing for, therefore, his costs
are higher . Even i f he tr les to ixaxirnr ze
profit, he usually winds up worse off
because of his inability to take into
aCCount the inCreaSe in COStS C~uSed by
other fisherrren's efforts.

~Ke 1: bood for you! 'Yuu're exactly
r ight. You' ve recognized that any effort
expended in thiS rarrge will prudure prOfit,
Or rent. We uSe the terni prOf it when
talking about the fir»r, we use rent when
talking about sOciety, or a colleCtiOn of
SalmOn fiShermen  Figure 7!. Andther
reaSOn that We uSe the term rent iS that it
is a comnion property resource. Now we' re
getting to the ariswer to your question.
ThOSe fiSh be lOng tO nobOdy while they 're
in the ocean--tliey really belong to every-
body. If soniebody takes the fish and makes
a profit, that profit could be construed as
ourS aS we 11 as the individual's who tOok
the fish. That's why we call it rent. In
other wordS, it'S the rent we shOuld be
extracting from ownership of that resource
in corrrmon. it's like the rent you pay in
an apartment: you' re utilizing a resource
owned by your landlord,

EFFORT

Figure 7. Relationship of Effort to Cost,
Revenue, and Profit

If the revenue is higher than the cost
befOre the puint where they are equal, why
do fishermen SO Often expend their effort
to the point ~here total c.ost equals total
r evenue7 It ' s because individually it ' s in
thei r best interest to do so. If they
don' t get the fi sh, somebody else wi 1 1 .
lhey percei ve that if they stop at a point
short of the intersection of the curves,
Sorreone e]Se will take the extra fiSh, and
tney think, "He'S taKirrg iny fiSh," ~hiCh iS
true. It's a logical behavior on the part
of the individuals.

Let'S Say the CrregOn Llepartrient Of FiSh and
Wildlife gives the fisherman an estiniate of
how many sa imon wi 1 1 be running, and he
calculates, on paper or in his head, that
i f he OperateS hiS boat for IUU dayS and
catches a certain ainount of fish per day,
he' ll maximize his profit. Then suppose a
lot of fisliermen come down frorrr washington,
where fishiiig is poor that year, and it
takes our fishernran I90 days or ZUU days to
take the anticipated amount of fish. His
cost per unit has gone way up.

"Those fish belong to
nobody while they' re in the
ocean."

For those two reasons, there is constant
pressure in the fisheries to riiove toward
the intersection point of the cost and
revenue curves, which is an equilibrium
point. sometimes a particular fishery will
shoot past it...stocks and effort are
changing all the time, so that equilibrium
is zig-zagging bacK and for th. From a
management viewpoint, we know that it' s
natural for fish stocks and fishermen's
e ffort to interact and converge at that
point.

liow, along comes brutchfield, le liner, and
others, who say, "This is irrational and
Senseless from society's Standpoint". For
the same amount of fish, the saxie revenue,
we could expend much less effort. Look at
the savings that society could collect.
There's lots of potential for profit, or
rent, wnen you' re talking in terms of a
common property resource if the effort, and
thus the costs, were redured. This is the
concept behind limited effort programs.
Generally, limited entry programs aren' t
advertised as aiming for this goal, but
this is the general principle behind them.

The economic optimum is that point where
the distance between total revenue and



al total revenue, then iiappiness,
ty, freedonh and al I the other

cov|e front pal t 1 c 1 pat ing in
iuake up for the lack of profit.
are sat'iSfying the ir econvniic

itia I ly and their Suc ia I needs

There's nothing unique about fishersen in
ti» s behavior. Look at cowboys--the
I'iarlbOrd man.  'roSSIy underpaid, but it 'S
romantic.

lishermen are also willing to give up
opportunity costs in order to gain the
social benefits of participating in
fisherieS. TheSe are tlie caStS, in termS
of incan+ lost, of not pursuing a more pro-
fitablee line of work. The fisherman might
inake more driving a bus for Tri-Met in
portland. His opportunity cost is the dif-
ferenCe between buS driver'S Salary and the
earning he chooses to make as a fisherman.

EFFORT

Some argue that
MSY. There's an
here. From all
about MS'f as bei
become a social
feel they'r e doi
doing something
of their social

Question: 1t seems that mosr. jisner men ar e
not so much inter ested in sociaL needs or
in just breaking even, but in getting as
much money as they possibLy can--every Last
doLLa~. Do you agree?

What Court Smith says is that the social
optimum is probably closer to t.", the point
af' equilibrium, than ta E', the eCanomiC
optimum  Figure g.! So non-regulated
fishery people are probably going to maxi-
mizee the ir social optimum.

EFFORT E'

Figure 9. Relationship of Effort to Cost,
Revenue, and Profit.

This graph does not represent c.csts versus
revenue for one individual. lt is for a
whole fishery, which may include froin two

total cost is greatest. That point is
going to be where a tangent to the tota 1
revenue curve has the same slope as the
tcfal cost vector

Figure 8. Relationship of Effort to Cost,
Revenue, and Profit

The level of effort, k.", produces the
greatest difference between total cost and
total revenue. From society's standpoint,
that's an economic optfmusi.

Now we' ve talked about biological and eco-
nomic optimum. And we' ve discussed the
equilibrium point where the cost and reve-
nue curves intersect and toward which the
natural effort of fisheries tend. The only
other point where those two curves inter-
sect is at zero. We know that equilibrium
is only going to occur at MSY, the biologi-
cal optimuai, by chance. So we' ve seen that
the natural human effort almost always
carries us away from the biologiral and the
economic optimum.

lhe Sor.ial optimum is a little more di f-
ficult to specify. I'm not able to show
the social optimum very effectively on
these coordi na te s because the de pen den t
variable is in dollars. What we really
need is an index combining satisfaction,
happiness, and so on, I'm simply incapable
of doing that, We have no numbers that
~bold allow us to guess what the shape of
that curve would look like.

"Fishermen are satisfying
their economic needs
minimally and their social
needs maximally."

Court Smith, a cultural anthropologist on
this campus, has a hypothesis that soc.ial
optimum actually occurs at equilibrium,
whereVer that may be. COurt'S argument iS:
When people pursue their goals unregulated
out to the equilibriu«i point where total

costs euu
f lexibi I i
perks I.iia
f 1 siier les
I i Sherm ~ i
  I e ed s I II 1 II
nld xi via 1 I y

social optimum occurs at
interesting interaction

the years we 've talked
ng optimum, if. has in part
need of fishermen, They
ng a good th i ng if they ' re
for the fishery . It's part
need.
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to S,UUU participants. Assurrn ng they are
a i I trying to raaxiraize profits, trreir indi-
vidual behavior, wrren added up, wi ll pro-
duCe triiS arraurrt Of effOrt. How Can that
be? It 's be .duse ot trre c.or vuon pr'oper'f.y
resource. 1 f they awned the resource, or
i f they were paying a rent--i f they had to
buy all the input, and tish is the nest
irrrportant irrput--they ~ould theoretically
be narc I ikely to wind up at etanrxiriC Opt.i-
nrun. Ifut because the urast lirrportant
resource in tishing is coriuron property,
they w'r I I continue to expend ef fort beyond
economi c opt lrirum be eau se they re ge t t i ng
the fish tor free," and they 'I I drive them-
SelVeS all the way out tu equilibrium where
it's not as protitable.

~bastion: Ave i'ireir me ~tuatiy P o 'i ii
rrrrlzl.rrr186'r8 ua Iruu auifge6t?

We honestly don't know. Me observe all
kindS Of behavior. In additiOn ~ We dan't
knOw whether indi vi dualS are not maximizing
profit because they don't have the skill or
beCauSe they don't have tiie Will. We dOn' t
knOw if their reSpOnSe i S a ratiOnali Za-
tion. There is an extreme range of profit
making; one fi shermen may be making five
tiring s what his neighbor makes.

i.'onf1 icts between biological, economic, and
social optimums are resolved in a political
framework. The biol ogi ca 1 optimum was
accepted for years and years as most impor-
tant until the FCMA was passed and said the
objective of fisheries managed by the coun-
cils shall be "optimum yield"  UY! not MSY.
For a couple of years we struggled with
what waS meant by thiS. Iiut in the rrean-
time we had to rrrake detiSi ons So we deve-
loped a political process to establish a
balance. 1'he fishery rnanagenrent councils
interact with the frationa I raarine F isneries
service <FNJ-5J and tiie state agencies to
~eigh Criteria and Crxrre up with One Optimurrr
yield. This optimum wi 11 fluctuate through
tiire, I believe. People will beconre con-
Cerned about fiSh populati Ons and that will
be weighted heavily. we will get into
reteSSianS and eCOnOruiCS will be weighted
heavily� . ThingS will be gOOd eCOnomically
and everyone will have a lot of toad and
SOCial conSiderations will be weighted
heavi ly . Wha knOWS if we ' I 1 eVer COme uP
with one criterion. I'd be disappointed if
we did. If we ever do, you might not have
a job when yau finiSh SChOO1.

Flowever, let me return to the yield-effort
curve. Ear lier, we converted this to a
tatal revenue curve by multiplying each
paund Of fiSh yield by the unit priCe of
tish, shifting the curve upward. Now

want to leave the yield in physical terms
and talk atruut et tort irr dul 1 ar termS.
That's why I made such a point before about
effort af. every level being in the least-
cost manner. In the least-cost manner,
there is a cost at every level of effort.
For E' we can calculate how many boats and
men and the cost of the boats, fuel, gear,
and earnings of the crew. For each level
of E we can calculate a cost that repre-
sents the least-cost way to produce that
level of E  Figure 10j.

Figure 10. Yield-Cost Relationship

When we mul tipl ied the vertical axis by a
dollar value it shifted the curve upward.
Now I'm multiplying the horizontal axis by
cost value representing the price of labor
and price per gallon of fuel, etc. and I'm
stretching my curve out to the right.
Sometimes it might turn down, but that is
less likely because the cost per unit
effort is going to go up at greater effort
levels and that's going to force the curve
to flatten out.

Figure ll. Relationship of Fish Landings to
Price Offered to Fishermen

Here is some sleight of hand. This is a
cur ve that represents the total cost
involved in producing each level along the

axis, or yield. This is the the
cheapest way to produce each level of Y'.
If I turn this curve over, I have output on
the horizonta I axis, or Y' on the horizon-
tal axis, and cost an the ve rtical axis in
dollars  Figure 11!. This says that you
cannot accomplish any level of 'f' for any



less cost. iiy ignoring the fishemnan's
p rofit I can relate the least cust value to
the ma rke t price at wl» ch the f i s he ri.ia n
iiust sel! his produce.

This curve is a supply curve. At two
do 1 lars per pound we cari identify tire
b reak-e ven aiiiuunt of f i sli. That s the
supply rune.t.ion for this fishery at the
aOCk. It ShOwS the quantity we Can expeCt
to be landed at each price. If more money
i S Of fered, we Can expect inare tO be
1anaed. It prediCtS tlie OehaviOr Of the
f rsherrien.

The processor buys the whole fish and con-
verts it into a marketable product leaving
23 percent of the whole fish product as
waSte. kight away, the price is alniost 25
percent higher to the processor. He also
haS to pay shipping, brokerage, etc., as
well as paying for the waste. He sells to
the wholesaler. The wholesaler may re-
package the product, whir.h costs money, as
well as pay brokerage and shipping costs.
He then sells to a retail outlet. The
retailer has to pay store clerks and
storage costs. Everrtually the product gets
to the consumer.

Ihe supply curve tu the consumer is derived
fr oiii t,rie original supply curve. It is
shifted by tlie costs of moving the product
and Changing itS fOrm. We may Wind up With
a differently shaped supply curve--flatter
i f it includes the effects of soiiie consuiner
switching to substitutes  F igure IZ!,

tier far.tor wriicli affects tlie sliape of
i ul ve i s liow we 1 1 the systeiii i t se 1 I i s
ini,. Du the people invol vea at all
I> beliaVe in a ratiOnal Or iiiarket-
i t i ve iiaririer, or do triey behave iri a
et-irrationa I iiariner by stockpiling or
irig product? Is iriformation flow
rate!

Anat
t. rie
wul x
1 eve
soils
iiiai k
d ii I lip
ac cu

Let.'s go back tu the fundaiierital parameters
of tlie f isheries econoinic system that I
poirited out at the beginning of this talk.
Tou recall that I indicated an interaction
between the biological paranreter, the given
fish stock, and the economic end, the
canSurirerS' taSteS and preferenCes. Let' S
look at this again begirrning at the other
end with the «onsurner .

5onre consumers have a preference for
shrimp, but as the price goes up, they find
other ways to spend their money. When the
price goes down, shrimp becomes more
attraCtive and they may buy mare readily.
Their behavior is illustrated as a demand
curve  Figure 13!. T don't know what the
particular demand curve for shriinp looks
like, but I do know it is downward-sloping
to the right--gust about all demand curves
are. Where it intersects the vertical axis
depends on tastes and preferences. Oo
people like shrimp? Is it really special?
It must be because they pay $6 or 57 per
pound for it. They won't pay that much for
hamburger. Uf the 250 pounds per cap i ta of
animal protein consumed annually by
Americans, red meats make up 180 pounds and
seafood 12 pounds.

Figure 12. Relationship of Fish Supplied,
to Price Offered by Consumer

For any retail price change, the quantity
of the product available on the niarket niay
change. It does this ta a greater degree
at the retail level than it does at the
aock. The retail niarket has another
alternative. It can store a product in
the freezer for six months, then supply a
greater quantity with a small increase in
price. This resporisiveness results in a
curve that is generally flatter for the
retai I sales level than the curve for the
dock sales level.

PRODUCT
Figure 13. Relationship of Fish Demanded

by Consumer to Price

If the slope of the curve is steep, it
meanS CanSumerS are "tied intO" that prO-
duct. They don't respond much to c.hanges
in pri ce. As pri ce goes up, they ' l l buy a
little less. Hamburger is a flatter cur ve
than shrimp. If you raise the price of
hamburger much, consumers wi 1 1 switch to
chicken.
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Host seafoods characterisfical ly have a
fairly steep deinand curve, particularly the
high-priCed itemS. SeafOodS are in a Spe-
cial c.ategory, not for everyday. Consumers
are determined to have them, although not
very ofter,. Also, the ma~ority of high-
priCed Seafood iS SOlo thrOugh inStitutiOnS
--reStaurantS. IreStaurantS have ihuCh leSS
re Spdn Se tO pri Ce Ch~ngeS. On re Cu St Ome r S
are Seated in a reStaurant, they tend ta
Order aS uSual, even if the priCe iS higher
On the hienu. ThuS, the buying habitS Of
the restaurants are fairly constant,
despite wholesale price changes.

From retail demand, let's work back to dock
price. Ifost demand c~rve work has been
based on data taken over f.ime . called time-
series data. That's harder to work with
these days because prices change so
rapidly. It was easy in the 18bo's and
bO's. Now we look at wholesale pri ces, and
in this area information is notoriously
bad. As a result, estimates are often
embarrassingly inaccurate.

The retail deniand rurve intlracts with the
supply curve; it's the classic textbook
re lationship  I.igure 14!. If the price
were six dollars per pound, wliolesalers
would Supply a certai n quantity of Shrimp,
but consumers would take less off the
shelves. Retailers wo~ld find themselves
holding the d'ifference. Wholesalers would
like to move the larger quantity at six
dOllarS per pOund, but the COnSumer SayS,
"Heck, na!"

Figure 14. Relationship of Market Price to
Supplies of and Demand for Fish

In response, the retailer nolds a special
On Shrimp, at gb.bu per pOund, COnSumerS
buy SOme Of the SurpluS, but there iS Still
sorre left. So the retailer grinds it up
and SellS it fdr CatfOOd. 5ure enough, he
gets rid of it for five dollars per pound
and an equi 1 ibriun price is reached again.

lf the retai ler were tu reduCe the priCe to
four dollars, consuciers would storm into

the store. Irie retd i ler wuu I d run out of
shriinp arid f.lie I Iaildgel wuul  i ca I 1 Iiis
br Oker anri demand ariotrier- I.ruck luad fdr
wI»Ch the wriole Sa1er wool o ask a higher
price.

Of COurSe, it al I doesn't wOrk that Sirhply .
These curve s are going all over I.he place
all the tnire. Ifuito ofter', a price IS
inst itutiona1 ized in t lie inarketpl ace over a
period of tune. ketai ler's oori t care a lot
about seafood it's such a sinall item.
It's a profitable»item, but a nuisance.
lhey just set a pr ice and hold to it, which
riiakeS what I 'm tel ling yOu nOt entirely
applicable.

Theoretically, however, from demand at the
retail level you cari set demand at the
docksioe leve l. You would think that the
deilldnd curve would have the same general
shape, but because of inadequate infor-
matiOn, the Structure Of the market ~ and
the high level of concentratioii, the demand
curve at the dock may look like Figure 15.

It is a difficult step-function. It
daeSn't reSpOnd eaSily to ChangeS in
supply, so while catches go up and down
quite a bit, the price will remain the
same. Then the fishermen say, vWe're going
on strike..." That's what generates the
level of 0--the stairstep function � which
then generates the level of E, and tells
where you end up in the parent-recruit
relationship.
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F irst, a di sc1 aimer: I don' t know what
international law of the sea is right now,
and I challenge anyone to define it. I can
tell yOu what it's going tO be, in mOSt
aspects, in a few years. Ifut at this
instant, we are in a rapid state of change.
So I'm going to describe it as it was in
the near past, and tell you what it pro-
bably will be in the near future. That is
what is most likely to concern you any~ay.

I'm going to discuss aspects of the law of
the sea that apply to fisheries, but before
I can do that it will be necessary to cover
some non- f i s her ie s aspects.

"... international law  of
the sea! doesn't exist
because there really is no
ttray... to enforce it."

International law of the sea is a branch of
public international law. Some people say
internat iona 1 law doesn ' t ex i st because
there really is no way to impose sanctions
in order to enforce it. Right now  January
19UU!, just about every sanction that
ex i st s unde r i nte mat i ona 1 ! aw i s be i ng
exercised by the U.S. with respect to the
situation in Iran. economic sanctions,
Security Council,  'eneral Assembly, and
Inter nat iona 1 Court of Justi ce acti ons. we
could probably legally take mi litary



"... nations interact tvith
each other according to
custom."

HIOH SEAS
l
'~CONTIOUOOS ZONEW 1

I
I i

TERRITORIAI SEA FISHIN6 ZONE

INTERNAL 'WATER
SAYS
KVKRVfHiHG IN THESE
WATE@L~SS QCI' TQ
COASTAL HATIOHS,

Figure 1. Legal Zones in Waters off the II.S. Coast in the Early 1970's
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action. 0ut most people would sti I I say,
"All that isn't as effective as having a
policeman arrest you and throw you in
Jal 1 .

lseing thrown in gai1 is what happens to
individuals in our society when they break
the law. If it's a private law matter,
soiiie papers inay be served and the indi vi-
dual may have to go to court and pay dama-
ges, or else.

There isn't really an "or else" in inter-
national law. We won't co~sider that too
deeply here; however, we' l l gust agree that
in the mode rn context everybody knows that
there is such a thing as international law.
It's not quite the same as the domestic law
with which we are fami Iiar, which has the
force of a superior sovereign, but rather
it consists of a lot of rules governing to
a large degree the relationship of nation-
states to each other.

The primary sources of these rules are two:
treatieS and Other internatiOnal agreemeritS
 thei'e's a distinction in U.S. nomenclature
between treaties and executive agreements!;
and international custom. Treaties, or
conventions, another naine for them, are
contractual agreements. The Vienna
Convention, signed by 127 nations in addi-
tion to the U.S. and Iran, is what is at
stake legally in the present Iranian
situation. International custom is more

difficult to establish and to explain. Tou
can see tllat clatlons irlteraci. with each
other according to custoii by observing the
way they conduct themselves; their behavior
is evidence of a rule.

The law of tiie sea is affected heavily by
both sources.

I can diagram the local oceanic zones and
the boundaries as recognized until a few
years ago by the international community of
nations  Figure I!. Uoth custom and treaty
eStabliShed this diagram. If.'S prinCipal
source is a set of treati es that were nego-
tiated and adopted by the first U.N.
Conference on the Law of the Sea in 1958;
the igbU l eneva Conventions on the Law of
the Sea. All together, they either restate
what custom had already established by
I gbu, or they provide rules that the
nation-states agreed would be appropriate
at the time . The Conventions still exist;
the U.S. is a party to all four, although
by no means is the whole world community a
party to all four. Nevertheless, these
treaties are said to represent customary
law which is binding on everybody.



We knight assume that this diagram repre-
s.ents the continental shell of the United
Stat.eS in abOut 1970. AS we di ScuSS tne
jurisdict.ions shown here, you' l l see
natianal Sovereignty dribble away aS we
iiove out to sea, until we get tu an area
that has been traditionally called an area
of non-sovereignty where freedom of tfie sea
reigns.

I' ll begin with the coastline, the boundary
between sea ancl land, between oceanic
waters and internal waters. you know, of
course, t,hat coastlines don't stand still,
they are in constant motion over time.
This fact is the source of some law of the
sea. In addition, we have features such as
bays. San Francisco Bay is one of the best
examples of a bay. abay" is a terui in
international law. 1'uget Sound is a "bay".
International law would allow drawing the
"coastline" straight across the inouth of
San Francisco Iiay, Everything shoreward of
that line i s part of the internal waters of
the coastal nation. As far as inter-
national law is concerned, the world com-
munity cedes complete sovereignty of
internal waters to coasta 1 nati ons:
e verything in them, above them, under them,
and dug into the soil. Ships must get per-
mission from the United States to enter the
Golden liate.

Things get a little trickier as we start
moving out to sea. You may not have
realized that the U.S. has never clainied a
t,erritorial sea wider than three nautical
miles. Not only that, we claim that no
other nation can claim any more. I don' t
want to talk about the cannonshot rule
which supposedly established tlie three mile
limit. gybe it did, maybe it didn' t. But
three miles is what we claim. At present,
we ' re c.learly in the minority among the
world's nations. The narc popular claim for
a territorial sea is 18 miles wide.

If international law recognizes that custom
has established at least a 12-mile terri-
torial sea, why don't we have it'? We 11,
first, what does a territorial sea mean?
Within the territorial sea, the coastal
nation has absolute sovereignty as it does
over its internal waters, with one
exception. Uther nations have the right of
i nnocent passage . They have the ri ght to
pass through the territorial sea in vessels
on the surface, showing the flag, and exhi-
biting nOn-hOStile Cariduot. Even warShipS
can innocently pass. There is one very
impOrtant rule abOut innOCent paSSage.
Sub~narines are not passing innocently if
they are subnferged. They must surface and
show the flag.

1'e 11, you say,"I 'ni not going to fish in a
subl arine. W'hy do I care?" perhaps you
wori ' t, a I though I lia ve seen drawings uf
submarine trawl s and maybe so»ie of you wi 1 1
be using tfiein suileday, but tliat isn t why I
uientioned it. r'kst submariries tod~y are
warships, mariy arned, and nidny of those
carry nuc lear nn ssi les. 1he executi ve
branch of our governnent considers
subniar inc- launched nuc lear ini ssi les a very
important second-strike capability.
Submarines are for the niost part hidden.
Consequently, surfacing and showing a flag
is obviously an undesirable requirenent.

The three nii le terri tor i a 1 sea 1 imi t be-
comes necessary for keeping submarines
h'i dden in cer ta in na r row st ra i t s such a s
the Strait of  ibraltar and about lib
others around the world. If the U.S.
recongnized a 12-mile territorial sea our
submarines would liave to surface whenever
they passed in or out of the Mediterranean,
since the Strait of Gibraltar is only ei ght
miles wi de at its narrowest point. In addi-
tion, we wo~ld have to obtain permission
for each of our aircraft to fly over the
strait, because there is no right of inno-
cent passage over territorial seas. That
right applies only to surface vessels pass-
ing through those waters. Therefore, we
claim a three-mile territorial sea and we
claim that no one else, Spain or Morocco,
for example, whose coastlines form the
Strait of Gibraltar, can claim any more.

The right of innocent passage is the only
exception on the absolute sovereignty of
the coastal nation. Resources, mineral or
living, including all fish, are all subject
to the absolute sovereignty of the coastal
nation. Une nation's fishing vessel could
not pass through another nation's terri-
torial sea with its trawl in the water
unless it had permission.

Since the 11th century, all the ocean
seaward of individual nation's territorial
seas has been defined as the high seas. Un
the high seas there are no rest ric.tions an
vessels, submarines, or airplanes. Freedom
of the seas rei gns. In the High Seas
Convention, one of the Igbb treat.ies on the
law of the sea, four specific freedoins were
liSted: freedOm Of veSSel navigatiOn On the
surface or underneath; freedom of fishing;
freedom fo lay submarine cables and pipeli-

"Within that ZOne �~lie!,
ttfe claimed the right to take
all the fish."
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nes, which has never ca~sed too much
difficulty; and freedom of overflight.
with a th ree-mile territorial sea, even at
the eight� -mile wide narrOw pOint Of the
Strait of Gibraltar, there are still a
couple of iniles of high seas through which
subiIa rineS can pass and over which planeS
can fly.

Until this century, tnese were the two main
OCean zoneS: the territorial sea, which
varied in breadth over the years although
three miles was considered the rule for a
lung time; and beyond that, high SeaS.
Therefore, the vast majority of the planet
was a free and accessible open area, with a
small, narrow belt under the sovereignty of
coastal nations.

qneet 'on: In te to 'iee', do
onnntto t t edneeicee oioio*e the t t tito

irrrioctrnt parieage?

~ke I: You mean for scientific research?

~section: eel i ... not eenotttt

~ke 1: You' re talking about surveillance,
spying? No, that wouldn't be innocent.

You' ve got to just be passing through.
Warships can pass through, although there
are specia 1 rules: you can't have your
guns trained on the shore; submari nes have
to surface; that sort of thing.

There are other rules about what you can' t
do. You can't fish. No, you couldn' t
conduct scienti fic research, You certainly
couldn't spy. That is, you probably could,
but it wouldn't be legal.

Qrdee&arr: BpCi dO they CheCk idp7 le there
a right og' boarding?

~Re I: Certainly. Sovereignty means that.
You can board, search, inspect. You can' t
interfere, though. That's the tri cky part.
galanci ng those things becomes rather
tricky. Now, in the U.S. Fishery Conser-
vation and Management Act  FCMA! of 1976,
there is a provision that allows federal
officers to board anyone's vessel wi thi n
the 200-mile limit wi th no restrictions at
all. But that's getting ahead of my story.
It is sufficient to say that in territorial
waters you can't interfere with innocent
passage. Supposedly you would have to have
some reason for boarding and searching the
vessel. If you' re wrong, you may have
violated international law.

How coire we talk about a 12-mile limit if
we don't recognize itg We 11, that is
tricky, too. In lg66  this is not under
tne 1958 Geneva Coriventions on the Law of
the Sea! the U.S. Congress instituted a 14

nine-mi le exc 1 us i ve f i sliing zone star t i ng
at the outer boundary of the three-iiii le
territor~al sea.:ssentially it kicked all
foreigri fishing vessels out. Within that
zone, we claimed the right to take all the
fish. This extension of U. S. control was
for the purpose of fisheries manageiiient
only, however. This was not sovereignty.
Sovereignty impl ies al 1 kinds of power.
In the nine-mi le fishing zone, power was
for a 1 imi ted purpose. Furthermore, it was
not firmly established in international
law; it was only a r.laim.

The High Seas Convention says freedom of
fishing exists on the high seas, and it
defines high seas as anything beyond the
territorial sea. Technically, the U.S. was
claiming the right to limit fishing where
freedom of fishing supposedly reigned.
It's still not clear that we had any right
to do this. In my mind, it was an illegal
act. However, no other nation objected.

Why7 Well, many other nations already had
similar arrangements: 12-mile territorial
seas, or three-mile territorial seas with
nine-mile exclusive fishing zones, or six-
mi 1 e terri tori a'I seas plus si x-mi le
exclusive fishing zones. The U.S, didn' t
want to endorse the 12-mile territorial sea
concept because it would limit our military
actions, as I' ve described. Hut we liked
the concept of limiting other nations'
activities off our shores, as they limited
ours, so we claimed a nine-mile exclusive
fishing zone, and got away with it.

"What if me end uP
exPloiting everything,
eeery cohere?"

As for jurisdiction over the seabed,
something else had already happened. In
the 1958 Geneva Conventions it was agreed
that international law recognized the right
of coastal nations to the resources, living
and nonliving, of the adjacent continental
shelf. This included what are called the
"sovereign ri ght to the mi neralsn and the
living resources of the sea bottom and the
subsoil out to the depth line of 2UO
meters, Of course, the 200-meter depth
line does not define the physical continen-
tal shelf. The continental shelf is the
part of a continental land mass that' s
covered by water before it breaks and
starts its descent to the deep seabed. The
continental shelf boundary was too hard to
find so 2UU meters was chosen.  Two
hundred meters is also close to IUO
fathoms, which is a dark line on most navi-



There have even been maps drawn on that
basis  Figure k!. The rolor lines tell

EXCLUSIVE ECONOMIC

POiliiT TO
WHERE DEEP
SEABED
RESOURCES
ARE
EXPLOITED

Figure 2. Legal Zones in Water off the U.5. Coast as It Is Likely to Be in the
Near Future, Post-Law of the Sea Treaty
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gati ana I Char f S. 1 Wi tliin tliat boundary
coastal nations exercised legal rights over
iiiinera1s and sedeiit.ary species of life.
Sedentary specieS are tlioSe whi Cii at triei r
liarvestabl e stage are ei trier iiniiiobi le or
can only iiiove whi le in constant priysical
contact with the seabed.

The II.5. has long claimed that "sedentary
species" includes certain crabs and
lobsters, even though biologists say it
can't include anything besides worms and
kelp. Crabs and lobsters pump off the bot-
tom now and then. Nevertheless, since
crabs and lobsters are much more valuable
than worins and kelp, we claim the right to
them as resources of the continental shelf.
Our continental shelf extends, I believe,
an average of 45 miles from the coast, a
considerable distance beyond a three-mile
territorial sea and nine-mile exclusive
fishing zone,

Furthermore, at the lg58 conference, the
question of exploitation beyond the

L'ucr-ii~eter depth in the future waS rai Sed,
altriough trie pOSSibility waS tliought ta be
rncrerrrble at the time. The conferring
natioiis t~cked ori a flexible extension pro-
vi Sion saying the I ega I Outer bounrjary Of
the cuntiriental shelf wi II expand with
exploit ability. In other wordS, the def i-
n i tron of t tie continental srie I f inc ludes
a I I cuasta I area landward of tiie 2rutr-rireter
i Sabath and if a cuuntry Can explOit the
shelf resources seaward of that, the shelf
wi1 I include more.

That raised a lot of questiorrs. If a
country can exploit one mineral, can the
shelf be considered expanded for the
e xp1 oi tat i on of a 1 I n at ura I re sources? Can
every country do this? How far can a
country go? To the iniddle af the ocean'?
Until it meets tiie continental shelf corning
f r om the other side? What if we end up
exploiting everything everywhere' ?
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you what the bottom of the acean would look
like if we extended continental shelves
unti I they iiret corit irierita I shel ves c.ui:iing
f trna the other side of tire oreans, as
def ined under the explor tabi 1 ity teSt.
islands c.ourit just as iiuch as continerits,
so you ve got rlaiiies of c.ountrles irl turlny
pl aCe S. Irrurway, the United hingdOin,
f.ranCe, all the uld C.olunial pOwerS, Shaw
up in furrriy p~rts uf tiie world because they
haVe little iSland poSSeSSiOnS, BaundarieS
are drawn ori an equal drstarice principle.
Every line is an equal oistance froia the
nearest adjacent or opposite country. Laok
what would liapperi if we divided up the
Seabed thi S way: the SOviet Uni On waul dn' t
get much,

Nobody seriously proposed thi s. 1 t was
dragon as a joke.

lt was considered that the 'limit of the
continental she'lf exparision allo~able as a
result ot the exploitabi lity test would be
the abyssal plain of the deep seabed. That
wasn't forriially decided at the convention,
but it seeaied to make sense. The word
"adjacent" used in defining the continental
shelf mans next to. or near, so a boundary
is implied. As one of my research
assistants some years ago said, the boun-
dary is where the ball stops rolling. The
exploitability test ends with the continen-
tal margin. lniagine if you divided the
whale OCean betweeri CoaStal COuntrieS.
However, if the definition of the continen-
tal Shelf were extended inC luding the Can-
tinental slope and rise, ttie coastal
countries could sti I I claiiii a large part of
the ocean.

There ' s one other zone 1 ought to agent i on
before J leave the near past and begin
diSCuSSiOn Of the near future. The Same
nine-niile exCluSive fiShing ZOne bill
defines a zone oft the coast of the U.S.
called the conti guous zone. This i s not a
very descriptive teria; i t s i sip 1y mean s that
the zone is next to the territorial sea.
ln thiS Zarie ~ COaStal natianS are able tO
exercise certain limited enforcement
measures for limited purposes. For
example, the l.oast board can enter this
zone to deter smuggling by its presence
alone, or by iaaking arrests. These enfor-
cement measures are allowed only for very
limited purposes.

lahat we' re seeing, if you haven't noticed
already, i s that recently the old, simple
divi sion of tlie ocean into high seas and
territoria I seas has been quite compli-
cated.

lt is true, or at least it's an accurate
perception, to view the outer edge of the
territorial sea as the outer edge of
coastal nati ons soverei gnty on the seaward
side. Liut you cari see that beyond that
outer bouridary, interriational law has been
recogni z in g tiie ri ght of coasta 1 na't ions to
exercise certain limited jurisdictions for
certain purposes. The definition of the
continental shelf deals with natural
resources of the seabed and subsoil. The
definition of the coriti guous zone deals
with its limited purposes, none of which
really haS anything tO do with fiShing.
The definition of the fisfiing zone, to the
extent that interriationa I law rer.ognizes it
at all, only concerris fishing and not navi-
gation, Navigation, just pure navigation
of vessels, including war ships, is the one
thing which is not controlled out there.
lhat was just fine and dandy with the li.S.
As a sea power, we wanted as much freedom
of navigation on the hi gh seas as possible
for our naval fleet, especially for sub-
marines and for over-flights. Therefore,
we still raake the claira, rather ridiculous
now, but its largely a negotiating posi-
tion, that a three-mile territorial sea is
the maximum that anybody can claim. sfe act
on that position when sending our fleets
into various parts of the world and when
sending our subiaarines through the Strait
of I ibralta r.

Since lgzU, that has basically been the
international law picture. As far as
fiShing waS COnCerned, freedoia tO fiSh
existed beyond the 12-mile limit in lg7U,
despite the c laii,is of the Latin American
countries to DUO-ririle territorial seas.

As you probably know by now, most species
of life in the oCean have to be classified
aS CuaStal SpeCieS. Ihey exist relatively
close to shore. They may iaigrate up and
down the sfiore, crossing riational boun-
daries in that way, but the middle of the
ocean is, relatively speaking, a desert aS
far as life is concerned.

There are, however, several fish whiCh are
exceptions to this and ~hich raise special
legal problems in determining jurisdiction
over resources in the sea. Examples are
anadronrous species and highly rai gratory
species. The fi rst is a scientific terra;
the otner is something the la~yers iiave
cooked up.

Anadromous species are exeiaplified, ot
course, by salmon, wl» ch are unique in that
they SpaWn in freSh water, iaigrate widely
throughout the open ocean, and return to



5 pawr> arid f u d I e I n the Saute f reSh wa t er5
where they were spawfied. lhat unique
character istic has tu be taker into account
1 n nia flag i ng f hat. r'esuu rte, I ri Sunle pl aCeS
in the hurth Pacific, sa iiiori migrate as far
aS 1,0UU mi leS frum Share. lhiS appareritly
doesn'f. happen if' the At,lantic.

Highly migratOry SpeCies have been eSSen-
tially divided into two groups, tuna and
whaleS, although there are others. Some
species of tuna migrate widely throughout
the OCean, f.he high SeaS, and thrOugho~t
coastal waters of several nations. Whales
IfIigrate thrOughaut tlie OCean, tOO.

"The notion seas that the
bottofn of the ocean twas
literally ~red ceith incredible
st ealth."

I should clarify further a point I raised
before. The Iyb8  'eneva Convention did not
define the maxiinum breadth of the terri-
torial sea. They spent a IOt of time
trying to get consensus on that in lgbH,
and failed because even by that t»ne there
were claims for territorial seas of 2UU
mi leS, 12 InileS, and Several diStanCeS in
between. kepresentatives at the convention
were nOt able tO deCide what the IiIaXimunI
breadth should be. This lack of consensus
still enables the U.&. to say that the tra-
ditional late lgth century-early 20th cen-
tury Claim Of a nine-mile territOry iS the
rule. In light of international practice
oVer the paSt SeVeral deCadeS, hOwever,
that's not really upheld by the world com-
munity. As a mat.ter of rustomary law, we
probably have to admit that 12 miles is the
true maximum, not 2UU miles.

The U.lf. held the second Conference on the
Law of the Sea in lgbU to try to establish
that maximum breadth and to discuss the
queStian Of fiShing ZaneS beyOnd the maxi-
mum breadth. Again, the countries repre-
sented were unable to agree on either of
those topirs although it was very close--
one vote short of the required two-thirds
majority.

We ' re nOw in the inidSt Of, hOpeful ly tOward
the end of, the Third United Nations Law of
the Sea Conference which started in 1973
and haS gone througii eight fOrinal SessiOnS
and many infOrInal meetingS. It will Con-
vene ag~in in March I yBU in ffew York and is

5C.Iiedu 1 ed f.o gO On for a Second rieeting
thiS year in beneVa. It will alternate
betweefi ueneva and Hew York, although nut
a lway5 Cons'IStently .

I ' l l tel 1 you Iiow the lriird Law of the sea
Conference came about and what is happening
tO law of trie Sea bof.n aS a COnSequenCe Of
the CufiferenCe and through natian-State
action outside the coriferenc.e. But first,
I'd like to discuss a fascinating discovery
that, profoundly affected the law of the sea
conference.

In the mid-lgbUS, JOhn MerO, a graduate
student at Berkeley, picked up a manganese
nOdule that the Challen er EXpedition had
dredged froui the seabed a most one hundred
years before, and discovered that it con-
tained not only a lot of manganese, which
wasn't too iinportant since there is a lot
of manganese lying around on dry land, but
a lSO iInpOrtant traCeS Of niCkel, Cobalt,
and copper. The Chal}en er Expedition had
determined that the riadu eS exiSted in vaSt
quantitieS OVer huge areaS Of the very deep
seabed, the abyssal plain, especially in
the Pacific. They occur in large areas
falling roughly on either side of the
1='quatOr, in water 16-2U thOUSand feet deep.
It iS eStiIIIated that there are tr~ll~OnS Of
tons of them.

Manganese nodules of the deep seabed are
not fish, and you won't go fishing for
them. But the story of manganese nodules
i s fascinating. I don't think anyone yet
k nows quite how they are farmed, except
that they SOmehOw muSt COme tagether frOm
elements in the water itself.

When that discovery was made in the early
1 g60's it caused quite a sti r. The noti on
was that the bottom of the ocean was
literally paved with incredible wealth, if
we could only get it. Hut 16-2U thousand
feet is an awfully long way. You can' t
juSt put On yOur SCuba tank and gO dOwn and
scoop them up. The U.S., Japan, 4ermany,
the Soviet Union, 1 rance, Belgium, and the
United Kingdom began to search for ways to
do the job. All this wealth exists beyond
the boundaries of any national jurisdic-
tionn, at least beyond the boundaries by the
t raditiona'1 rules. The Law of the Sea
Conferences had provided no rules for the
deep seabed. Who cared?

Well, suddenly in the mid-6Us some people
started to care. In a speech before the
general Assembly in 1g67, Ambassador Arvin
Pardo from Malta proposed that the seabed
beyond the boundary of national jurisdfc-
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tion be set aside for tlie comoion heritage
of mankind. he suggested tliat the wealth
it COntained be Set ~Side tOr peaCeful pru-
poSeS and tliat the U.N. Beneral ASSeinbly
provide for iironage»ierit arid tne inining of
the rrranganeSe noduleS. lurther, he
Suggested tliat trre proteeds Of thiS venture
be uSed tO help in the eC.OnOioiC SenSe, tne
poorer regians of the planet, and to
f inanCe the U.li. Ther e were lOtS Of planS
for spreading the vast wealth.

"... theseabed beyond the
boundary of national
jurisdictions  should! be set
aside for the common
heritage of mankind."

All of t.his met with general approval in
the U.fi. raost of the member natiOnS felt
by that tirrie that the nodules belonged to
the poorer part of the planet. Even the
developed countries went along with the
notion that this was the cormaon heritage of
mankind and Ought to be developed on that
basis -- not that the first company to
arrive on the scene should be allowed to
take as many nodules as it wanted, somewhat
the way ccwmnercial fisheries operate.

Freedom of fishing means that when fisher-
men go wher e the fish are free for the
taking, whatever they land is theirs.
HanganeSe nOduleS might haVe been managed
the saine way but for Pardo's very stirring
speech in the  'eneral Assembly, The
Beneral ASSembly reSpOnded by Setting up a
Carru,rittee tO plan a third law Of the Sea
conference to agree on regulat,ions for
mining the deep seabed and rrraintaini ng it
for peaceful purposes, and on how to use
the proceeds to upgrade the economi c status
of the underdeveloped parts of the world.
That waS the articulated reason.

There were Other re~SOnS why Sarrre natiOnS
wanted a tliird conference. The U.S., still
claiming a three-mile territor ial sea, could
see the handwriting on the wall. If the
li-Kiile territOrial Sea were tO be a
reality, the U.S. wanted a new law of the
sea conferenCe to eStablish Special ruleS
for international straits so submarines
wouldn't have to surface and snow the flag.
The Latin Americans, having c.laimed
2Cru-mi le territarial sea liniifs in the late
lg4Us and early 195Us, decided another law
of the sea con ference ~auld be a good way
to sell the conCept to tlie reSt Of the
world and establish the legitimacy of those

c.laims. The ZUU-rrn 1 e 1iiii t had not been
widely accepted outside of Latin Aiierica,
and in fact had t>een castigated and ridi-
c u 1 ed by inos t o trier n at. i on s.

The committee setting up the confererice
t ri ed to adopt an agenda starting wi th the
notion of irianaging i.lie deep seabed, the
manganese nodules, arid so forth. As the
committee kept meeting year after year, the
agenda kept getting bigger and bigger.
Eventually it reached a point where it.
contained over 9U items concerning every
known and some unknown use s of the oceans.

The U. N. comms t tee a i med f or a con ference
meeting in Ig73 to adopt a treaty on all of
these issues. Uriginally they we re going
to meet in Sant i ago, i.'hi le . The overthrow
of the Allende government there interfered
with that plan so the first substantive
session was reset for Caracas, Venezuela in
1 974. A preliminary meeti ng in December
1973, at U.N. headquarters in New York,
established sorae procedures for the con-
ference.

In Caracas it became apparent very quickly
that it was going to take more than the
eight or ten weeks set aside to reach
conclusions on all the items. It was
agreed as a matter of procedure that no
single item of the g5 issues would be
adopted without agreement on all of them:
a package deal approach. They were going
to negotiate across the whole board and
come up with a giant package, one compre-
hensive law of the sea treaty, a constitu-
tion for the ocean, and if they couldn' t
deal with all the issues, they would deal
with none of them.

It ended up being a very popular and unique
conference. It had vir tual ly all nations
of the world in attendance, at least
theoretically trying to deal with all
aspects of the use of 70 percent of the
earth's surface. It's an incredible effort
in the area of international cooperation.
If it works it will be tremendously signi-
ficant just for that reason. So far it
hasn't worked, although you will read
statements optimistically expecting success
by sometime this year.

I have observed the conference fram a rela-
tively close dist.ance, I usually try to go
to two or three weeks of most sessions, and
in the past couple of years I have been an
advisor to the U.S delegation, and I'm an
optimist, I give it about one chance in
three of succeeding. Because of the tre-
mendous problems -- 15U nations, g4 or so
issues concerning 7U percent of the earth' s
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surface, the current state of the inter-
national cormriunity -- how could we possibly
expect that it wOuld work? Yet rrruCh haS
been doric.

A negotiating text lias been developed whicri
is considered by those who have been
invOl Ved tO ref leCt wOrl d COrhmuriity OpiniOn
in riost respects. It is a negotiating
text, not a treaty, a 1thougli it looks like
a treaty. we mi grit consider it a fairly
detailed draft treaty. If there is a
treaty, much of this will be in it.

The part that they' re still wrangling about
is the part that started it all, the deep
seabed. Unfortunately, I think the
conflict has become more ideologically cen-
tered than eCOnOihiCally Or reSOurCe iaanage-
ment centered. Industrialized, developed
nations are lined up against a majority of
developing nations. The deep seabed issue
lias become one of the battlegrounds of the
war for a new internat,i onal economic order.
4 new organization will be set up to manage
the deep seabed . What are the condi tions
under which pri vate or state-owned com-
panies will be allowed access to the deep
seabed for mining'? The question involves
inany issues."

Something like Parkinson's Law is in opera-
t i on here: the more you negoti ate some-
thing, the more you find to negotiate
about. The agreed-on negotiating procedure
keeps ail the chips in the air at onre.
Fach time a party requests a point, the
others go into a huddle to decide on a
request of equal weight. Over time, this
gets complex. The basic issue of access to
the deep seabed by pri vate or state owned
companies has not been resolved, although
the conference is said to be era~ling
towards a resolution. If so, it's at a
snail's pace, a worm's pace, or a kelp's
pace.

As a matter of principle, I think virtually
every nation in the world says the deep
seabed including the manganese nodules are
not free for the taking but are the common
rieritage of mankind. The U.S, takes a
somewhat more corirplicated position on it.
The  ieneral Assembly originally passed a
resolution that there will be no raining in
the deep seabed unless and until the con-
ference is successful in establishing a
made of operation: a moratorium resolu-
tion. kie didn't vote for that. Ne say
is not a rule of international law, and
until the conference reaches an agreement
we have the right, the freedom of the seas,
to mine -- recognizing that the nod~les are
the common heritage of all nations. That

is, we wii i VOluntarily Set aSide part of
i.he proceeds of each mine in a common heri-
tage fund. You might watch for that in the
newspapers because for several years there
has been one version or another of a bill
in  .ongress to allow mining the deep
seabed. It would confer no claiin to the
deep Seabed, it wOula guSt keep the mining
areas separated. lhe notion behind it is
tliat other industrialized countries that
have iriining capability, or close to it,
will pass a similar law and we' ll sort of
work out our own scrie:re. 5o far Congres~
has passed nothing, largely because the
State uepartinent delegatiOn to the Law Of
the gaea  ;onference has consistently said
this wo~ld interfere with the negotiations.
Last year former Attorney I'eneral, Lili at
Kicha rdson said, "Uh, you'd better do it,
we' re not going very quickly on tnis
thing." 5o I.'ongress geared up and then
this year he said, "You'd better hold off
again because the gearing up scared
everyone enough so that we' re really nego-
tiating ng now. " If such a bi 1 1 passed it
would be interim in nature and would
recognize the common heritage principle.
It would terminate when the international
inanaqement organization is established by
the U.N. Law of the Sea Conference.

4uesticrnr 8<rrJ biMirig is the rrroratcrrium
neso T,ution?

~He 1; That was discussed in detail at a
recent session of the Americ.an Society of
International Law. They talked about
whether U.N. resolutions can c.r cate law.
There is a general tradition saying they
can' t. The situation concerning this mora-
torium resolution in particular, however,
may have some features a'l lowing a different
interpretation. The vast majority of
representatives in the General Assembly
voted in favor of it., although the U.S. and
some other mining countries voted against
it. There is apparently an even divi sion,
even among the so-called object,ive experts,
on whether it has created law or not.
Traditionally you would have to say that a
country that voted against it certainly
woul an't be bound by it. U.h. resolutions
are not law. At the time the c.harter was
adopted the Philippines proposed that it
establish a legislative body that would
bind everyone by majority vote legislation.
That waS rej eCted, howeVer, we can Say that
the United flatianS WaS Clearly nOt intended
as a legislative body. Under some ci r-
Cur-,iStanCeS, a vate SuCh aS the adOption Of
the moratorium resolution may not
demonstrate what the international com-
munity feels is the rule. Un the other
hand, if an issue looks like it's got a lot



of diverse countries voting for it, it
might be deeiiied tO repreSent CuStoniary law.
But most experts say tliat if there is a
C lear dlvlS iorl, eSpetially when thOSe whO
vote against it are those whose interests
go against it, it cari't reflect inter-
national law, but there is still con-
Siderable debate about that. Is the
iaoratariusi law or not? That is a good
question.

fvusstion; HorJ close is the tschrrclogy7

~IIe 1: It's not clear because it's all in
private hands and they' re not telling. At
present, there are private companies from
several countries in consortiums competing
against each other. Ife do know some things
about what's going on. however. There are
eSSentially two methodS, prObably there are
mare, but for popular purposes there are
two. One is to drop a great big vacuum
cleaner down there to suck up the nodules.
The other, introduced by Japanese com-
panies, is a continuous line of buckets.
Both sound very simple until you realize
how much cable or how much tubing it takes
to operate at 15-20 thousand feet. It,
would be an incredible engineering feat to
do it at al I, much less ta do it profi-
tably. There iS an American cOmpany that
has filed a claim on an area a thousand
miles off the coast of Baja California.
'Ihey have asked the Secretary of State to
provide diplomatic protection far that
claim. Henry Kfssinger refused, saying
that it might jeopardize the Law of the Sea
Conference. The company, which used ta be
called Beep Sea Ventures, is out there now
working. They can bring up nodules; the
only question is can they do it in a profi-
table way? I don't know. I'm sort af
leery of some claims I hear from pri vate
companies that they could be doing it pro-
fitably if only the lawyers would let them
go out there and do it. I'm not convinced
that it's profitable yet, or that it' s
going to be for a very long time .

Certainly private companies need a better
set of legal rules to get the money fram
the bank. They claim 500 million dollars
is necessary to get a mining site started.
Idiot having an acceptable set of rules for
the deep seabed presents a considerable
obstacle. In any case, the technology
exists, although it may not be very cost-
effective yet, especially since the bottom
fell out af the copper market. If there
were same gold in those nodules we would
all be working on our scuba tanks.

The nodules ar» important because they
sparked the Third Law af the Sea Conference

and they also remain the major obstacle for
the CanoluSion of the l.aw Of tiie Sea
Canferences. If there is a successful
c.onclusion of the conference we can say
with some certainty that the fisheries
rules already cantained in the negotiating
text will be part of that treaty. Even if
the conference were to fail today.

It's on the basis of the negotiating text
and what s been going on outside the con-
ference that I'ni about to draw the juris-
dictions af the ocean for the near future.

The coastal nations' zones of jurisdiction
have expanded considerably to 12-nautical-
mile-wide territorial seas but there are
special rules negotiated into the package
regarding passage through straits. In
international straits, areas of high seas,
foreign natians will be able to navigate
without the same sort of strait-passage
restrictions that would norinally apply to
territorial seas. In other words, sub-
marines will be able to go through sub-
merged, aircraft will be able to fly over,
surface vessels will be able to pass
without innocent passage restrictions.
Instead of innocent passage restrictions
there wi 1 I be other restri ct ions requiring
submarines to pass expeditiously through in
the normal mode, Training guns on the
shore, fishing, spying will be prohibited.
So far, that's what the U.S. wanted out of
this conference, and it's in the document.

Beyond the territorial sea, there's another
12-mile zone, the contiguous zone. It' s
nature is as we discussed before, only its
boundary is 24 miles frairi shore. It is a
limited extension of jurisdiction and
allows the coastal nations to enforce cer-
tain rules within this limited area.

liow we get to the startling part. The legal
definition of the continental shelf has
been vastly expanded to at least 2Utl miles
from the coast line. The resources of that
area will be under the control of the
coastal nations out to at least 200 miles
and further, to the extent that the con-
tinental margin, slope, and rise go beyond
that. In inany parts of the world, that can
cover a lot of deep seabed, especially
around the islands of the Pacific which
have no physical continental shelves.
Treating most islands as continents for
this purpose will result i n them havi ng
r2, mi nus the area of the island, square
miles of seabed, where r equals 200 miles
plus the average radius of the island. An
island that qualifies to have a 200-mile
zone would have as much area in that zone
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aS a bdb-nii le Straight CaaStline. It' S
deep Sealiud; iiiutii Of it haS inangdneSe nOdu-
I es.

ln inany CaSeS the cont ineritdl iiiar gin in
d I Vd! C<!r f. rO1 I ed uy r lie gOVerniiieii tS Of the
adddterit Curitinen'cd I I and i,ia SSeS eXteridS
beyuiid ZUV iiii 1 eS, and tne COa Std I n~tiOnS
iiave curitrul there. Iri the future, coastal
nations indy iiave to siiare part of the pru-
ceedS fruiii explOiting tlie reSourteS with
tlie COmiiiOn heritage fund. Isut ZUO iS> 1eS
itself i s a iiiass i ve extensi aii of continen-
tal shelf jurisdiction over what existed
before. Of course, the exploitability test
takes it way out there to where the ball
stops rolling anyway, potentially. 6ut
they' re not waiting for exploitability to be
shown anymore, they' re going to stake out
the boundary in any case.

guerrtipnr Syfurc CIO fhdae r idhta irraluder
~Eehing.' conse vatfrr.

Re 1: They include mineral resources like
o and gas, other mineral resources of the
sea bottom and subsoi 1, and sedentary
species of life, which we still say means
c rabs and lobsters. The definitio~ is life
that must raaintain cOnstant physical COii-
tact with the bottom or remains in place at
the harveStable stage -- rather a dumb
definition but fhat's it. As you know, the
Latin Americans were very succesful in
selling thei r ZUU-mi Ie limit. Now the DUO
miles, at least beyond the territorial sea,
will be called the exclusive economic zone.
All resources there will be Subject tO
sovereign rights of the coastal nations.
There will be an obligation to conserve but
use living resources except for inamma ls, ta
allow foreign fishermen access. That' s
strictly controlled, however.

Une important aspect of the exclusive eco-
nomic zone is that coastal nations will be
able to keep oceanographic projects out of
i t. They wi 11 have the right to deny con-
sent for a prospect, although the nego-
tiating text admonishes that consent should
not be denied under normal circumstances.

The mOSt Valuable OCeanagrdphiC reSearCh
takes place within that area. lhe most
valuable fishing takes place within that
area, Tne most valuable mining of the
seabed aside froix manganese nodules takes
plaCe within that area because the inoSt
valuable anong the new resources are oil
and gas of the r.ontinental shelf.
1 eologists say it's unlikely that any oil
Or gaS dePOSit,S exiSt OutSide Of Cantinen-
t.al land inasses.

So trio future iiotdS a COnS~der~bly di f-
fereiit p~Cture frOin the paSt. Ine eXCIu-
sive ecorioiiic zones plus tne ter rit.oria 1
sedS or f the Carit92 neil'td I I diid IidSSeS and
i S1dridS ericoiiipass a COnSiuer ab le part uf
tiie Wurld'S OCeariS. A Sigi»f iCdrit part uf
the ocean wi I I no longer be long to tlie
international cuiivnunity, but wi I I be sub-
ject tu iiiiportant c.ant rol s atld sovereign
rigtits of coastal riations. So far, naviga-
tional restrictions have been limited tu
the 111-mile terri tor ial seas, pr inc i pally
through the efforts of tlie U.S., along with
other inaritime nations. So despite exten-
sions of sovereign power for other pur-
poses, navi gati on over, on, and under the
ocean wi 11 be restricted to the least
poSSible degree within the exClusive eCOnO-
mic zone. There will be some pollution
control by coastal nations which will
restrict rlavi gation to soiiie degree in this
zone,

"We claim feaver rights in
our 2N4nile  zone! than any
other country."

If the conference succeeds, there will be a
neW internatiOnal OrganiZatiOn Called the
International Seabed Authority, a huge
government bureaucrary that will do some
mining itself, wi 11 control pri vate iiii ners
from capitalist count. ries and state miners
f rom socialist countries, and will repre-
sent a fairly significant accomplishiient in
the area of international cooperation, It
will be a significant precedent far any
future attempts at resource management on a
broad international scale.

On the other hand, if the conference fails,
and some people say it's failed already,
that'S a diSaStrOuS preCedent for inter-
national caoperation. That's why it' s
iinportant that the conference succeed.

If it does fail, all of these zones wi ll
still exist. I can't tell you what's going
to exist beyond that. There probably ~ould
nOt be an internatiOnal Seabed AuthOrity
and tne mining nations would probably go
ahead and uiine on their awn. The U.S.
would probably c.laim the straits passage
articles that have been negotiated repre-
Sent CuStarnary internatiOnal law, but that
may riot hold up without a treaty.

The exCluSi Ve eCOnam~C ZOne, On the Other
hand, probably would continue to exist. I
take the position, as do a lot of my
colleagues, that the exclusive economic
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zone exi sts r i ght now, as a inat ter of
current international law. It was very
Clear at. the firSt SeSS~On in CaraCaS that
virtually everyone except the Soviets and
Japanese thought this was a good idea.
Then when the U.S. adopted its own 200-mi le
1 iiiiit in Ie/b, the Soviets fol lowed almost
inmiediately, and eventually the Japanese
and others folio~ed also. So there is
enougii state practice that we can now say
it'S law. That waS One Of the thingS
I'rOfeSsor SChOning ~anted me tO addreSS,
and I hope I' ve addressed it. The 200-mile
limit is legal today: our 2UU-mile iiriiit,
at least.

We claim fewer rights in our 20U-mi le limit
legiSlatiOn than any Other COuntry . We
claim only tiie exc I usi ve right to manage
the fish, not ownership of the fish them-
selves. We say that beyond the 12-mile
limit the fi sh are an international
resource that badly needs iuanagement.
Therefore, we take it upon ourselves to
manage it On behalf Of the ~nternatiOnal
cormiiunity . In return, we claim preferen-
tial use of the resources there . But that
also means we have an obligation to manage
the resources beyond the Share that we Can
take with our vessels for the benefit of
other nations, eSpecially thOSe whO have
traditionally fished there. Unless we' re
miad at them, in which case we cut off their
allocation. That's been done recently to
the Soviet Union and there's been sane
question about whether tliat's legitimate or
nof,,

"ln fact, at the time ave
claimed a 200-mile
fisheries jurisdiction, i t
pro bah/y avasn't legal."

Queeticpvi. About the Fishery Conservation
nnn atee e nntnanet. nph t hill hnppe tn
the Pc7p7A i j the coptf'erence succeeds?

~ke 1: For one thing, the Act doesn't say
that it terminates when the conference
treaty goes into effect. It authorizes the
Secretary of Comrerce to change any regula-
tions within the FCffA to conform with the
treaty. Earlier versions of the bill said
the Act would terminate if and when there
is a successful law of the sea conference
ending with a tieaty. That's a coniplicated
question you raised and I'm glad you raised
it. I don't know if any of you have seen
the ~hashtn tnn tah hevien, pebitshee bp the

l,niversity of Washington Law School. In
Volurun b2, humber 3, l 977, there is a ~hole

Series Of arf,iCleS On tlie I-CNA arid leg~ I
and econ onii c prob i ei is sur rounrii rig
Af ter 5eriator wetrren I'lagnuson' s foreword,
the firSt artiCle iS eiititied, "I'otential
Conflicts between the Future Law of the Sea
Treaty and the ILIAD " ty Jacobson hind
L'ameron in which we talk about tha t probleri
for several pages. We take the position
that the new treaty will supersede the Act
to a certtiin extent. The part where it,
doesn't iiatch very we 11 is with regard to
anadrOiiiOuS SpecieS. The U.S. ~ in the FCMA,
c laiiiis exclusive right to mariage the salmon
which originate in our waters. The only
people fishing salmon on the high seas are
the Japanese and we have re-negotiated the
In tern at i ona 1 Nor th V ac i f i c I- i s her ie s
COnVentiOn SO that they' re able tO CatCh
fewer of our salmon. The new law of the
sea treaty will say there is going to be no
fishing for saliiion beyond the exclusive
economic zones unless prohibition results
in economic dislocation for other
countries, Tliat exception was written only
for the Japanese. By the tinie that treaty
goes into effect, the Japanese wil I not be
fishing our salmon very much and there wi 11
be limited eCOnOniiC diSIOCatiOn. There-
fore, there will in effect be a rule that
you can't fish for salnion beyond the
20U-mile zone. Our current act claims that
jurisdiction now, but it is probably not
legal. In fact. at the tinie we claimed a
200-mile fisheries jurisdiction, it pro-
bably wasn't legal. There weren't enough
nations claiming it. We did it, though,
and since then inany other nations have done
it, and by now, January Igtl0, it is legal.



Principles and
Innovations
in Cornrnercial Fishing Gear
Jerry K. Jaarkovlch, Gear Specialist
Northwest a net Alaska F i she ries Cent er
National Marine Fisheries Service

I 'm going to present to you both the
historical and present-day uses of certain
ne t- type corrIrerc i a 1 f i shi ng gea r. Net-type
gear is my specialty; I not only study its
construction and operation, I design it.
I'd therefore like not only to discuss the
state of the art, with reference to the
laws that have influenced gear development
and use, but I 'd like to touch on certain
technical innovations that will change
future gear use. These innovations, very
re ce nt 1 y de ve 1 oped or unde r de ve 1 opme nt,
wi 11 make net-type gear more efficient and
wi 11 make it easier for the fishermen using
i t to comply wi th mode rn regul at > ons.

"... tuna artd parpoise seem
to remain &gether, nO euItter
hoot long they' re chased."

purse Seines

A seine is a net used to encircle fish at
the surface. Lamparas are small encircle-
ment seines used for catching herring,
squid, ancliovies, and tuna bait. A lampara
is, constructed of two wings and a bag with
an apron across the bottom  Figure 1!. It
has no rings. The wings are of 7-inch mesh
and the bag iS uSually 1/2-inCh ineSh. One
purpoSe of the Small meSh on the bag is to
produce resistance when tne net is dragged
through the ~ater to keep the net round.
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Figure l. Lampara
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The net is pulled through the water by two
people. When the two wings are pul led
taut, the 7-inch mesh in the wings is
elongated and the fish cannot get through.
VnCe the OperatOrS Start Pulling thiS kind
of net they don't stop berause the meshes
would drop open.

Kncirclerimnt nets, such as lamparas, are
employed for bb to 70 percent of the world
fi Sh catch. They are very popular gear
throughout the Mediterranean and off
Afric~, and are also used to col'lect ancho-
vies for bait in the albacore fisheries off
our Pacific coast from washington to Mexico.

lhe lampara would be an effective method of
catching salmori, were it not illegal to use
i t from Washington, through Mexi co,
Central, and South America.

SOutheastern AlaSka Purse Seine

In the SOutheaStern AlaSkan SalniOn fiktiery,
a large purse seine is used  Figure 2!.
UppOSite the bunt, where the fiSh are
trapped, a breast line or gavel is linked
to the net by rings. The main strips of
the net are usual ly 100 meshes deep
 referred to as a strip of web!. A typical
southeastern Alaskan seine is symmetrical
tOp tO battOrii: border stripS i'b nreSheS deep
 MU! bound two mairi strips, each 100 MU,
and in the center is a b0 HU strip which
taperS toward the bunt errd. I have deVi Sed
a i&f,hud Or Ca 1 tul at ing the pruper taper
that ~~rkS well fOr a'ltering old SeineS Or
coristructrng new nets  see "A rW.thod for

8f Cb emeeV +Oe@&AI
~ ~sIf tel p9lg ~pais
CAU$f& 1' ~HE 570 guwhATf

Tapering l'urse 5eines," Sep. lio. !502,
Uepartment of the Interior, U.S. Fish and
wildlife Service!. Along tne bottom of the
lower or leadline border strip, are bU-bb
bridles with rings through which the purse
1 ine runs, k.ach sa lmon f i shery uses a
special size seine, for exaniple, a Kodiak
salmon seine would be approximately 200
fathoms long, two strips deep, and would
have narrower border strips than shown in
Figure 2. West of Kodiak and north of the
5ering Sea shallower 3UU-fathoni long seines
are used because the Bering Sea is so
shallow.

salmon seines used in prince william sound
are generally the saure si ze as those used
in the Cordova area, and on Kodiak Island.
purse seines used in Canada and in
Washington State are among the largest
being used. They typical ly measure 275 to
31U fathoms in length, and f' or four and a
half to six and a half strips in depth.

Unly Canadian salmon seines used in the
outer Strait of Juan Ue 1-uca near Port San
Juan are larger.

The purSe Seine iS Stacked at the Stern Of
the purse seiner with the bunt erid on top,
The bunt end Of the Seine iS attaChed tO
the seine skiff . A sper.i a 1 modified pelican
hook attaches the skiff to the larger boat.
When the captain Says "Let's go." the
pinman" re leases the sk i f f by tri pping the

pelican hook and the seine is dragged f«m
the vessel by the drag of the skiff against
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Figure 2. Southeastern Alaska Purse Seine

the pul 1 of the main vessel TTloving ahead
under power. Sets can be made slowly or at
top vessel speeds.

Lf the fish and the tides are moving in one
direction  I igure 3!, the skiff pays out a
little net called a lead  pronounced
"Iced"! which directs tlie fish into the
hoOk Of the net. SOmetirheS the tide will
be moving in the other direction and the
fish will be moving against the tide, so
the set is scooped downtide. In shallow
water areas, such aS in the Vort alol ler
area of the bering Sea, wind-caused
breakerS COntinuOuSly r~aovoer the beaCh
causing an offshore bar to develop. When
the lead is used, it is neceSsary for the
Skiff to move as close to the beaCh as
possible. Vften it will pass over the sand
bar. This can be dangerous, especially on
ebb tides, because the seas can break over
the bar and capsize the skiff. Un calm
days, the skiff will pay out lead netting
until the bow of the skiff touches dry
sand. Winy saloion try to go through the
gap under the skiff, and the two skiff men
jump out of the skiff in hip boots to drive
e very last salmon back into the lead.

Herring are fished in much the same way as
Sa TmdrT ~ but tfTe me Sh S i Ze iS di f ferent.
Une and 1/8-inch mesh is used in the strips
aS OPPOSed to the 4-inCIi Tra.Sh uSed in
salmon seines.

Seining for tuna has some unique features.
F rom the crack of dawn until the last ray
of light, men scan the horizon with
powerful binoculars while their vessels run
wide open, at about 18 knots. When they
spot birds, often 15 to 18 rTiiles away, they
run right at them. As they close in on the
birds they look for porpoise. Dlose up,
they may See the SpOtter Or Spinner
porpoise that usually accompany tuna.
Spotter porpoise usually are associated
witli more tuna, hence are the more
desirable. The vessel speed is dropped to

RSE SEINE

Figure 3. Setting a Purse Seine
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eight knots aria four speedboats are
Iowereo. lhese speedboat s rrre al I-a luo»rrurri
orie-seaters that can move at db to au knots
and are egulpped with orate-way radio
headsets. The captairr ut tne larger vessel
has corvplete currtrol ot tire speed boats
troi,r the crow's nest. he directs therri to
herd the Por poise irito a bal I. Then the
Seine 1S Cut IoOSe arid tiie net 1S Set
aruunO the purpuiSe by tiie Seine Ski tt and
the nrain vessel. Uirce ttre two ends are
brought tOgether, tire bOttom ot the net iS
purseo. essentially putting a floor ot
webbing under the tish.

The tuna and propoise seem to remain
tdgether no riratter hOw IOng they are
chased. The porpOiSe can be herded into a
tight ball and encircled by the purse seine
along with the scnool ot tuno. The net is
manipulated to free the porpoiSe. This iS
referred tO aS backing down. The captairr
watCheS trOiii the Cruw'S neSt until the tuna
charge toward the boat. from his vantage
point. thi s resembles a breeze ruffling the
water. He orders the main vessel engines
baCked, or reverSed, pulling the Seine
floats below the surface at the end of the
net away from tire boat. The porpoise can
Swira Over the net and eSCape. When the
tuna try to do the same thing, however, the
engines are stopped and the corks surface,
preventing the tuna troin leaving. The
batking dOwn prOCeSS iS repeated aS rrrany
times as necessary to release the remaining
porpoise. I-ollowing backdown, the seine is
pulled aboard the larger vessel unti'I only
the bunt remains in the water with the
Skitf SuppOrting the COrk line On the Outer
side. The bunt section is made up of heavy

Figure 4. Tuna Purse Seine

twirie nettirig to support the weight of the
tuna. lurra are then brar led out of rhe
Dunf, Onto the mairi purse seine veSSe I.

I'rior to trie deve1oprirerit uf backdowri tech-
nirrues, the I'redina panel, arid superapron,
approxliud te Iy d2U,UUU par poi se were ki I led
annually, by purse seining tor tuna. Using
new erluipriient and tecrrril ques 15,UUV anirlla1s
or less are ki I led anriua I ly ~ approximately
a 95 percerrt reduction»r porpoise mor-
't d I i f. y,

IreCent JnnpyatiprrS: I'ower HIOCkS, Urum
Seines a ered Nets, and N lon Nettin

The use ot power blocks to haul in seines
haS reduced the size ot the crew needed
froin nine to seven men in the I'acific
NOrthweSt Salnion fi Shery. Urum SeineS
reduCed the number Of men needed frOm SeVen
to tive. Urum seines are legal today in
British Comumbia and Washington, but they
are prohibited in southeastern Alaska where
is was felt they were too ettective.

Formerly, riiost nets were rectangul ar but
rectangular shapes are difficult to keep
taut at the ends of the seine. I!raping of
the strips sometimes caused rollups which
resulted in great tiiiie delays and were a
direct cause of porpoise roortalities in
tuna seines. Now, nrany nets are tapered
 Figure 5!. This poses a new problem, how
to cut the net to get the best angle on the
taper. Tapers are described in terms of
bars and meshes, Two bars are erlual to one
mesh. The way the tapers are cut can be
cruciaI to keeping the net taut at the
ends.
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The introduction of nylon netting in about
1954 revolutionized the seine industry.
Before then, seine nets were cotton. They
Were heavy, and in Warm water they rOtted
quickly which caused severe problems in the
tuna fiShery. kVen tarring the netS Only
preserved them for one year. 1 xtrenely
high air and water temperatureS prOmOted
bacterial growth in cotton nets. Fishermen
often had to replace rotting nets t~ice a
year, at a cost of $20,000. Heplacement
costs have been substantially reduced since
the advent of nylon nets. Tn the early
1950's a tuna fisherman's average annual
investment for seines was about $70,000.
Un the other hand, 1 have seen 10-year-old
nylon nets still working very we' ll,
although they had turned a tattle-tale gray
color and looked worn out. The newest ones
are braided twine, made with knots, dyed
black, then tarred. These are superior in
strength to the older nets. The purpose of
the color is nerely psychological--the
netting always appears to be new.

fVueetion: Jrhat ie the di/'/'er ence between
tuna eeinee and ealrnon eeinee?

~Re 1; Tuna seines are much larger and
much heavier than salmon seines, although
in mesh s>ze the two are very close:
4-1/4-inch mesh for tuna seines and 4-inch
mesh for salmon seines. Tuna seines are
pursed using 5/B-inch diameter wire rope
purse lines, whi le salmon seines use
braided nylon purse lines. Salmon remain
alive in purse seines until they are
br a i led aboard the vessel . Be f ore 1953
when the Puretic power block came into use,
tuna seine retrieval was very slow and all
the tuna drowned. Most tuna seines were
made with three bunts for easier hauling.

The use of nylon netting and the introduc-
tion of the Puretic power block revolu-
tionized the tuna industry. Tuna are now
kept alive in tapered and deepened seines
unti 1 they leave the water. The enti re
operation of setting, pursing, and
retrieving the seine is completed in about
an hOur Or twO depending On the amOunt Of
fish captured.
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TrapS were OnCe uSed tO catCh Salmon in
AlaSka, puyet Sound, and the Columbia
kiver. They were voted out in Washington
State i n I y34 by in i ti at i ve, and we re
classified illegal in Alaska when it
achieved statehood.

Today traps are used legal ly in Alaska by
the natives of Metiakatla, who operate only
because a Ca thol i c priest once wr ote a set
of laws that prevented the State of Alaska
from outlawing their traps. The law
established a protected area one mile out-
side the island perimeter in which traps
are legal. The State of Alaska cannot
supersede thi s 1 aw. In addi ti on ~ two or
three traps are o~ned by the Swinomish
Indian tribe near Laconner, Washington.
These are the last in existence.

When salmon traps were legal, two types
were popularly used. Permanent traps were
made by driving piles with pile drivers,
and then attaching lead web, jiggers,
hea rts, pots and spi 1 I ers  Fi gore 6! .
Floating traps were anchored into position
after they were wired and stapled together
in quiet bays. They were towed into posi-
tion and anchored with heavy anchors and
heavy cable lines.

In several ways traps were an idea 1 method
of catching salmon. The traps could be
ClOSed and the fiSh kept alive until
brought into the cannery to be processed.
The Canned prOduCt waS better 1OOking than
fresh, iced fish and no refrigeration was
needed. Salmon can live 30 to 40 days in
traps, although they usually weren't kept
that long. In the old days, they closed
the f.rapS frOrh Friday afternOOnS unti I
Sunday mornings, a weekly 36-hour closure
imposed for conservation.

The reef net, an Indian invention, is also
a kind of trap. Two canoes would anchor
about i0 feet apart in a good saltwater
1OCatiOn, and a net would be StretChed bet-
ween them. In front of the two canoes
would be a kind of weir iiiade of rope that
would funnel the sali»on into the net.
Reef nets are still legal in the State ot
Washington. This is a small fishery, prin-
c i pal fy by non- Indi an s today. Host ree f
nets are located on the West shore of Lummi
Island, Washington, and around San Juan,
Lopez, and Stewart Islands in the San Juan
Island I'roup in Puget Sound.
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A normal gillnet in puget Sound is 30U
fathoms lung  Figure 8! . The mesh size is
very critical; being off by a quarter of an
inch could mean the difference between a
successful season and an unsucressful one.
Five and 3/4-inch to 6-3/8-inch n»sh is
used for silver salnion and 7 to 8-3/4-inch
mesh for king salmon in the I'uget Sound
fishery, If the mesh size is right, the
salmon are trapped by their gi 11 covers
just behind the head. A few may slide
through as far as the dorsal fin, but
catching very many by the dorsal fin would
indicate aesh size is too large. They are
renioved by hand by backing them out tail
first atter the net is pulled aboard the
boat. pusliing them through head iirst can
daniage the flesh. In heavy fishing areas
such as bristol Bay, Alask~, the fish are
remOVed frdui the net, aS faSt aS pOSSible
to per~it setting the net again.

billnetS are uSually Of three different
panels of gi llnetting, two trammel panels
and a center section or back wall. lhe
back wall generally has the smallest mesh,
For instance in a fall season gillnet the
bark wall will be 5-3/4-inrh to 6-3/b inch
meSh. The trammelS are 24-inch to 4U-inch
meSheS and are 1OCated On eaCh side uf the
back wall, The cork and lead line rela-
tionship is critical, and requires adjust-
ment unti 1 tlie net skips light ly over tlie
bott oIh.

The  .olumbia ki ver gillnetters use two
typeS Of gillnets: flOaterS and diverS.
Floaters are used mostly at the mouth uf
the river. The floats are nearly always
visible at the surface. The lead line on
the lower edge could be on the bottom or
higher in the water column, depending on
the web-depth preference of the individual
fisherman.
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UiverS are very effeCtive Sa liiidn fiSIiing
nets. They capture a I I sizes of 1 i sh. iiiore
so by entanglei ent than by gilling. push-
ing the small-meshed back wall, the fish
paSS through the larger iiieSheS in the
aprons, forming pocket traps.

Uiver drift rights are higlily valued and
the rights to a location are protected and
regulated by specific by-laws imposed by
the I i shing t ai,ii I ie s that I» s tor i ca I ly
eStabliShed thein On the i.'Olumbia kiVer.
Uiver locations are referred to as
"drifts," such as shoddy Island Urift,
  athlaiiiet Uri ft, or Cli fton Uritt. tach
drift has a select group of 8-15 fisheriiien.

Trawls are sack-like nets towed beneath the
surface. Travel fisherieS started on the
weSt cOast around lggg, gust prior to IVorld
War iJ. The weStern bOx trawl, COmpOSed Of
four seanis, was common then, About 194U or
1941, the 4UU-niesh eastern trawl was intro-

duced <f igure 9!. 1his was st i l I used in
the IrSU's. Later, it was still used in
the twu-seaiii Nor wegi an traw I that caught
groundfish pretty well but did not catch
flatfish or sole. Sole and ling cod cling
to the bottuin; snappers may be up ur down
in the water coluiiin.

At one trine we thought we could iiiake a com-
bination bottoin arid r»dwater trawl, called
a universal trawl, but it did justice to
neither.

T didn't like the 4UU-iiie sh eastern net
because of the 4-inch riieshes and because
its vertical opening is only b to 7 feet at
maximum. At the urging of the Uregon Utter
Trawl LOiimii SSiaii, I reCently deSigned a
better one whi ch is three times niore ef f i-
Cient even thdugh it ContainS the Saiiie
number of iiieshes and is tlie sauie size. I
uSed SOme trigunoilietry and geOiiietry to
figure out tlie tapers and the length of
head rope and foot rope needed to achieve a
meSh that fOrnied dianiandS COmpriSed Of t'Our
30-bU-9U-degree triangles.
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Figure 9. Eastern Trawl � 2 Seam

Most midwater trawls can catch anything
from salmon, to any of the midwater f>sh,
to herring. wsdwater trawls are quite
large, w>th meshes that reduce >nsire
moving aft.  Ftgure lUJ.

F i gure 1D. Mi dwa ter Trawl

The old eaStern travel, with a 4UU mesh cir-
cumference, screened approx>mately 139
square feet of ~ater, measured at its
mouth. Tne modified eastern trawl uses the
same foot and head rope dimensions but
screens approximately 399 square feet of
water.



The fish swim down the center of the trawl,
appi oxiniately two aieters away from the
netting. As they move deeper into the
travel the wallS OT net begin to ClOSe in On
them. At the entranCe end, the webbing Can
be b-TOOt StretCh meSh. when the fiSh Can
See a 1 1 f our sides a t once, hOwever, they
will attack the netting, trying to escape.
At that point, tiie ashes have to be small
enough to contain them.

A midwater trawl def>es legal description.
bee~use alI trawls being lowered or
retrieVed Can be ConSidered aiidwater trawlS
even though they may be operated strictly
on the bottuni. Therefore, any legal
deSCription OT midwater tra~ling muSt con-
tain the word telenetry because >t is tele-
metry gear that permits fishermen to locate
the trawl So aS tO intercept midwater
fishes.

The latest niidwater trawls are polish rope
trawls constructed of all parallel ropes in
the front portion. Super-iimsh trawl s with
6-foot to 1Z-foot aesh are preferred by the
Horwe gi an s.

Midwater trawling is rapidly becoining more
important to our liest Coast and Alaskan
trawl fisheries because it increases trawl
fishing efficiency and contributes to
geater economic returns.
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Oregon's Salmon Future
John R. Oonaldaon, Director
Oregon Oepartrnenf of Fish and Wildlife

On August 3, 1976, when I had been the
director of the Oregon l>epar tment of Fish
and Wildlife  OOFW! for two days, I was
iflitiated into crisis Illanagement. It was
at the fall meeting of the Columbia River
Compact, the body that jointly manages the
Columbia River conIiiercial fisheries for
Oregon and Washi ngton. Nontreaty fi sher-
men--for want of a better term--who made up
the lower river gillnet fleet, were there
in great numbers. Treaty Indian fishermen
were there in great numbers. The sports-
men, too, were strongly represented. The
audience filled the room at the Oregon
museum of Science and Industry Forestry
Center in Portland, and the proceed1ngs
were extremely heated.

From the onset, the decision being proposed
was viewed by some as dismal, ridiculous,
or insulting. Every possible type of
testimony was given and tempers built. The
i re of one indi vi dua92 in the audfence was
ignited by an exchange between Oon Boos,
then Oirector of the Washington Department
of Fi siheries, and a person who had testi-
fied. Tne chap waved his fist and his arms
and I heard him say rlearly, "I'm go1ng to
go out and get my rifle and shoot youl"

The chairman of the Oregon Department of
Fish and Wildlife, Oregon being the host
state, was doing an admirable job of
keeping things in control. As usual,
Oregon State Police, who are responsible
for fisheries and wildlife enforcement in
Oregon, were in attendance. In a rnatter of
minutes, three officers had surrounded the
angry man and the trouble was contained.
That was the level crisis management on the
Columbia River had reached at that par-
ti cul ar time.

33
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Several days later we were in Federal
COurt, and there fO11Owed a periad When I
knew the inside wOrkingS Of Judge Rabert
Be 1 loni ' s court bet ter than any own of f ice
beCauSe I waS there So Often. I Submit tO
yOu that nathing Can be managed effeCtiVely
from inside a courtroom. Judge Bel loni had
been entertaining the Sohappy case since
197B. The CaSe COnCerned IndianS On the
COlumbia Ri Ver wha had Sued fOr SpeCial
cons i de rat i ons because of the i r treaty
fishing rights in Oregon and Washington.

From IgbB to Iglb the allocation arguments
between treaty and nontreaty fishermen led
Judge Be lloni to request a comprehensi ve
management plan. We gathered a small group
of about half-a-dozen from OOFW and the
treaty Indians and began working out a
5-year comprehensive management plan for
allocating the harvest of fish stocks from
the Columbia River. It was not a perfect
document--it's very seldom that such a
document can be--and nobody has been
absolutely happy with it. But except for
minor adJustments, we have stayed out of
court for the better part. of three years.
Any arrangement that can be arri ved at out-
side of court is going to be better
received and regarded by all parties than a
court-decreed settlement.

What has happened to the salmonid fisheries
in Oregon? I 'm going to speak here almost
exr.lusive ly on salmon although steelhead
are also inc'luded,

when the 1975 oregon legislature merged the
former Oregon Fish Commission and Oregon
Wildlife Conxnission into the OOFW, it put
all the responsibility for the fisheries
and wildlife resources of Oregon under this
new agency ' s direction� . The salmon
problems combined made up the largest
single issue to face this agency. It might
even be classified as a salman crisis.

There are five species of Pacific salmon
and each of these has varieties; this
di vers i ty ma kes management comp I i ca ted. In
addition, sa'lmon have a very complex life
history, migrating from freshwater to
estuaries, to the ocean, and back again.
They suffer environmental competition with
human development of electric power,
forestry, agriculture, industry, and
domes ti c water sys tems. The mi xed-harvest
fishery has developed problems because of
decreasing supply and increasing demand for
salmon.

I'd like to focus on two areas of the state
where the problems typify these of the
salmon fisheries in general, pointing out

how the OOf-W views possible solutions.
First let me relate the story of the
Columbia River salmon fishery. Then I'd
like to talk about what's wrong in the
coastal coho fishery.

Columbia River Salmon Fisher
What is a fishery? It begins with nat-
urally occurring, self-replenishing natural
stocks. At some point, a use is discovered
--sustenance, corimierce, recreati on--and
development follows.

Oregon ' s salmon fisheries started a long
time agO; LewiS and Clark faund the IndianS
fishing at Celila Falls in 1BOb. Not long
after that, settlement began at Astoria.
Amazingly, stocks of summer chinook in the
Columbia were aver-exploited before the
turn of the century . Lower ri ver stocks of
fall chinook are still in a rather healthy
conditi on so it can be seen that the period
from initiation to overexploitation is
variable.

In the early part of this century the era
of dams began on the river with Rock
Island, Bonneville, and Grand Coulee Iiams.
By 1975, t,he upstream passage of fish was
blocked at Chief Joseph Uam on the Columbia
Rive~ and at Hell's Canyon Oam on its major
tributary, the Snake River. The Clearwater
River is closed at Oworshak Oam. Although
the flow in the main stem of the Wil lamette
River was not shut off, many of its tribu-
taries have been blocked by dams.

The Colunibia River salmon stocks must navi-
gate up and down through a I;otal of nine
structures in order to complete thei r life
cycle in the headwaters. The fish in the
Snake River system rnust negotiate eight
dams in thei r migration .

While managing the river with dams has
brought many benefits to the Northwest, it
has also engendered conflicts. The biggest
single conflict in managing the Columbia is
between use of the dams for hydroelectric
generation and to provide agricultural
irrigation. Other conflicting uses are
navigation and flood control.

"... fish have no legally
recogniZed rights to the
waters of the Columbia
Ri eer."

Amid all these uses, the fish have no
legally reCOgniZed ri ghtS to the water Of



the  ,'olunibi a ki ver. A su f f i cient f I ow of
water to bring t,he young fi sii dowri river
c,ritical.

There are fish going up or coming dawn the
river year around. There is never a period
of time when a salmonid is not migrating.
All five species of Pacific salmon spawn in
the Columbia basin. There are four
varieties of chi nook salmon, the spring,
surmner, and two types of fall fish--the up-
river bright and the lower river tules.
The coho is predominantly in the lower
river while small numbers of sockeye still
go upstream. The pink and chum salmon are
almost completely gone from the river. In
addi tion, steelhead trout run in winter,
spring, and surmner.

The several types of gear used to take
salmon from the river contribute to the
complex situation: Indian fishermen and
lower river non- Indi an fishermen using
gi llnets, and sport fishermen in the river
as well as trollers and sport fishermen
offshore. Three-quarters of the Columbia
River salmoni ds that are caught are taken
in the OCean, mOStly Off WaShingtOn and
Canada, and even farther north off Alaska.
Un the average in recent years, Oregon
fishermen have taken 15 percent of the
Columbia kiver fall chinook in the ocean,
Washington fishermen have taken 3U percent,
and Canadian fishermen 34 percent.

Mana ement of the Columbia River Salmon
~Fi she r
I know there are many tishery users who
view management as a scourge, a blight,
something in the way ot their pursuits.
What is salmon management? It is per-
petuating the use of a stock through regu-
lation and enhancement.

Management authority is granted, first and
foremost, legislatively. The authority of
the UUFW is in the Oregon Revised Statutes
 ORS!, generated in the legislature, and
the Oregon AdminiStrati ve kuleS  OAR!,
passed by the Oregon Fish and Wildlife
Commission. The courts are also a basis of
management autnority. Litigation has fixed
how we are to manage in marly instances,
especially on the Indian treaty issue.

Once authority is granted, a data base is
required. Without question a data base is
all-important to manageriient, Oo we know
the life-history of the stock? What is the
stock size? What are the narvest rates and
di stributi ons? Management and research
stafts develop the data base. Landing sta-
tisticscs compiled from the t i ckets the com-

iiiel ci a 1 ti shermen ti 1 I out, cont ribute a
great deal ot inforiiiation to the data base.

With authority and a data base, the umna-
gers can regulate particular tisrieries.
lili.' seasons that are set depend on wnetnel
the fiShery iS in trie early develOpinenta I
stage, at inaxiiiium yield, or overexploi ted.

I classify regulatory processes into two
categories: inefticiency ac.tions and allo-
c~tion auioiig users. I rie f f i c i ency ac t i ons
are clos lng a f 1 stlery in tiiiie ar area ~
restricting gear, or restrictirig size or
Sex Of the Catch. TO prOteCt trie ~nSide
ChinOOk StOCkS On the Columbia River fOr
example, we set a 2tt-inch miniinuni size in
the ocean troll fishery . Uungeriess crab
are well regulated on the basis ot ttieir
sex: only males above a certain size inay
be taken.

"1 feel that timited entry is
ineVittible in all resource
harvesting."

Allocation of fish stock among users has
been much debated. It is an essential part
of good management, both biologically and
soci o-economi ca 1 ly. The 5-year cornprehen-
sive plan agreed to among the Columbia
kiver treaty Indians and the states, and
ordered by dodge He 1 loni in february Ig??,
iS an eXample Of hOw SuCh act.iOnS Can wOrk,

I feel that limited entry is inevitable in
al 1 resource har vesting. The probl eri of a
finite, even a dwindling habitat base and a
demand far the reSource that iS praCtical ly
inf'inite eventually necessitates some
rationing scheme. Even now, we have
limited entry in the Rogue River sport
fishery for part of the year. There is a
ceiling on the number of people that can
dri ft the river each day. In the Ueschutes
we do not have limited entry, but we have
reduced the take of fish until it's almost
a catch-and-release situation. We' re doing
that to forestall the day of the limited
entry program. 92t is not long oft.

In addition to regulating, management may
be di rected at enhancing a stack. the UUFW
is committed to spending considerable time
and money on salmon enhanceiiient. Our
methods are habitat restorat.ion and
recruiting animals into the stock; in othe r
WOrdS, Stream rehabilitation and operat.ing
hate.heries. We also try to prevent habitat
losses, for example, by taking action when
a decision is in ttie making which will

35



block a fish run with a new dam. We have
learned to file an intervention in the
state and federal licensing process. we
are then included in the licensing
discussion and we can argue our case
without resorting tu court action. Wif.h
the pO~er Shartage we faCe taday, we Can
anfici pate more hydroelectric pr ojects and
more fish losses as a result. The ODFW
will have t,o balance its manageirient objec-
tives with those of other state and federal
agencies.

To illustrate how salmon management works
on the i.olumbia, let's take a journey down
the riVer with a Spring Salman SmOlt frOin
the Salmon River country. As the fish
passes downstream in the spring of the
year it encounters Lower Granite Uam. Here
it may have one of two fateS. It may paSS
over or through the dam; or fisheries
~orkers may trap it, barge it, or truck it
downstream. The Corps of Engineers is
spending a great deal of money to do this,
and the pragram iS Showing Same SuCCeSS.

Uur smolt is on its own at the next three
dams on the Snake River. Un the main stem
of the  ;olumbia it encounters four dams:
MrNary, dahn Uay, The OalleS, and
uanneVille. FaCh Of theSe haS itS Own
passage problems. Some are easily solved,
and sonic we 're researching to find devices
to get the fish through. We 're not total ly
successful, and we' re a far cry from being
finished with the job.

In 1977, the Columbia basin experienced a
1 00-year low runoff. We begged and pleaded
with the water managers ta provide the fish
scwie wa ter. We obtained what we call a
f 1Sh flush--a maSS or wa t.er running dOwn
the river froin dain to daiii that al lowed
passage for the month of May. We also
operated the barges and trucks at Lower
Granite, but it wasn't very effective
because so little flow came down the reser-
voir that we couldn't get the fish out of
the system. To a large extent they stayed
in the reSerVOir behind the dam. WithOut
the flaw giVen uS by the water managerS,
however, we would have lost the entire run
for that year. The cost to the energy
users of the Northwest, and there's always
a cost, was 0.8 percent of the average
energy-producing flow for the whole system
--a very law cost when ba lanced against the
savings to the fisheries. It was
def initely cost-ef feet i ve to do this.

Tnree states, two federal agencies, and the
inter-tribal fiSh ConvniSSiOn are repreSent-
eo on the Columbia River F i sheries Council,

non-regul atory body. It meets to discuss

management techniques, problems, and Vol i-
cies. Fisheries regulatory power lies with
the three states and through the Columbia
Ri ver Coinpact, which I ment i oned ea rl ier.
In additiOn, the Amhy COrpS Of Engineer S,
the lionnevi1 le Power Admini stration, and
the bureau of Reclamation regulate the
water.

Should there be something new in the way of
a fishery management system on the
Columbia'? It is often pointed out how cum-
bersome this system is; it is difficult to
resolve fishery problems in a timely, effi-
cient manner. This question leads to
recognizing the ever-present dilemma
between state and federal authority an the
Columbia--but to resolve it by estab! i shing
a federal management agency is not the best
solu ti on in my opinion.

Litigation is another compl i cating factor
in managing the Columbia. I have described
the 5-year agreement that resulted from the
U.S. vs Ore on and Washin ton case.
evera years ago, the state of Idaho sued

Oregon and Washington in the U,S. Supreme
Court for the right to be a member of the
compact. The Court denied Idaho's suit,
while essentially giving its blessing to
the state suing directly for the right to
fish in the Columbia. This suit has been
proceeding before a federal judge  hearing
master! in Uenver for several years. It
was recently passed on to the Supreme Court
with the hearing master 's recommendation
that the U.S. was an indispensible part of
the case. However, the federal government
refuses to be a part of the suit. The
government's entrance into this suit would
invol ve the water regulators of the
Columbia, the Corps of Engineers, and the
llonnevi11e Power Administration, as wel 1 as
the Isureau of Indian Affairs, f.he National
Marine Fisheries Service, and the U.S. Fish
and Wildlife Service--the whole cast of
actors that have a part in the river man-
agement scene.

"Coho are exgenenctng the
effects of both...
environmental stress and
over-hart est."

The U.S. Supreme COurt denied the hearing
maSter'S recormendatian and Sent it back to
him far Settlement. We are nOw baCk in
court in Uenver, but we are hopeful for
settlement out of court. Oregon author-
ities want to settle this ouf of court--



lherc. i S anatlier Suit pending whicli few
kiiow of involving Wakiakum-Chinook Indian
r ights. The Wakiakum-Chinook are a lower
river nontreaty tribe. They claim to be
part of the clufnaul ts, although the
Oui haul ts don ' t c 1 airii them; ne i ther do
tneir neighboring tribes. They are
i 1aiining rights on the lower river, which
ineans claiming a right to 50 percent of the
fish. Curiously, four treaty tribes of the
upper river, the Warm Springs, Yakima,
Uniati1 la, and the Nez Perce have joined the
defense in this suit because they stand to
lose by the amount taken out of t.he lower
river for other treaty tribes.

Besides litigation, legislation is crit-
ical to the Co'lumbia River. Just now, the
Northwest energy bill seems to be the best
alternative for getting some water for
fish, and the ODFW wants a voice at the
table when arguments are made as to how the
river will be managed. We'd like to see
the bi 11 amended to give the fish some
right:s.

Next week I' ll testify before Senator
Magnuson who has proposed a SgO-million
enhancement package for the Puget Sound
area: $5U-:ni 11 ion in enhancement and
another $4O-mi 11 ion in buy-back funds to
nontreaty fishing fleets and deve lapment
dol lars for tne Indian fleet. The OIIFW is
seeking an attachment to that bi 11 which
would include the Columbia River in the
funding.

Coastal Coho Salmon I-'isher
The second of two salmon harvest areas I
want to discuss is the Oregon coast. Here
are found three of the five Pacific salmon
species: chinook, coho, and chum. Ihe
c.oastal c.hinook runs are in good shape, and
tne UUF W has allowed rather generous
fishfng seasons. On the southern Oregon
coasr. we 've even all awed soine extra-long
seasons on the tlk and 1-hetco Itivers for
both conimercial and recreational fisheries
because the chinook stocks are abundant.

The coho runs are not in good shape; tha' 's
the bad side of the story . Lobo are
experiencing the effects of both common
causes of salmon abundance problems:
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The conmierci a 1 and rec.reat iona 1 liarvest
rates a iso contr ibute to the dei. 1 iriing i.oho
runS. In the Ocean, wfit re liatchery-ra i sed
and wi ld sa lmon stocks co-iningle, t lie catch
rate appl ies indi striiiiinate ly. ThiS rate
nOriiia 1 ly ruriS about 7U tO IIO percent, and
soiietimes up to II5 percent. Wfii le publ ic
hatchery-raised fish can tolerate a rat.e ot
'gO-plus percent, wi ld fish can in no way
tolerate this. Our best inforination indi-
cates wild fish can be harvested at about
bb-percent rate in order to preserve a suf-
ficent cuShiOn Of adult SpawnerS. SO while
we ' ve allowed a harvest rate thar reduces a
sur plu S returning tO the hatcheries, ir, iS
deciiiiating some of our wi lif ~tock.

Why preserve the wild stackS? Sc~ent~sts
Justly defend the value of their genetic
diversity. These fish have developed over
cons to sur vi ve in tlie fr environrnerit and
they possess enough variation in the i r gene
pool to permit theiif to continue this devel-
opment., should conditions change. When we
rai se fiSh in hatCherieS we tend to redute
that diversity and encounter the mono-
culture prublems that are often seen in
a g r i cu1 ture.

We real ized the plight of the wi ld fish
Stocks while inveStigating the CauSeS for
the 1gf/ col lapse in the coho fishery. We
t.haught the vi garouS pub 1 it liatchery
prograin, purSued Slnoe tne early I&bu'S in
Oregon, would continue to yie1:I t.he bona iza
runS f.hat Culininated in me record 1 V!b
coho run. So we had no ready exp l anat ion
for tne lg77 run, the lowest in 15 fc dt
years. Tentative ly, the reduceii leve 1 s ir.
the coho look like the combined result of
I nadequate upwe 1 1 i ng condi t fons in the



ocean, which are occurring again this year
for the fOurth Straight year, and Of a har-
vest rate too high for the wild stocks.

SOme audienceS, eSpeCia 1 ly fiShermen, Claim
that the UUJ-4's regul atiorrs have been a
maJar prablem in the COhO fiShery. NO One
likes to be regulated, and I certainly
understand the problems that imposing
restrictions can cause. However, we feei
certain that our coho regulations are
Sound. They are based on prediCti OnS Of
run sizes that have proved quite accurate,
within our statistical confidence limits.

Last year, in lg7g, the UUFW closed the
coho fishery rather suddenly, raising
fisherrr»n's ire. As the season had
p r og re s sed, the run s i ze rema i ne d within
our estimated limits, 1.1 to 1.5 million
fish, but we became concerned with the har-
vest rate. Uuring the latter part of the
season it rose unusual ly rapidly, The
returns of the wild stock to the rivers
were low, and toa many fish were being
taken. An emergency session af the com-
mission was called and a decision was made
to close the fishery. We didn't close the
fishery because our predictions were wrong;
we closed it because of the small run size.
We predicted and ri»asured the second
poorest run in 16 years. I think we could
be accused af erring in not taking enough
tiine far adequate public input, but time
was short; the coho resource was in
trouble.

After the fishery was c.losed the returns of
wild stock to the rivers were somewhat
better--they were CanSiderably better ta
the hatcheries--but the wild fish did not
get back in the nunibers we would have
liked. Uur stream surveys had shown a
definite decline in spa~her s for a number
Of yearS. The index iS up a little thi S
year, which is encouraging.

orr» heated discussions on coho salmon took
place in the 1979 Oregon legislative
session. They were valuable discussions;
everyone learned from them. The stock
assessment and nutrition programs that we
proposed were debated very heavily� . We
alSO wanted inCreaSed reStaratian thrbugh
enhancerr»nt at the natural spawrllng stocks.

A tingerling release prograni proposed by
the legislature was not one of our
priority programs. At present we are using
our hatclieries to their full capacity
raising smolts. be lieve it or nat, this is
the moSt cost-effective use becauSe we get
the beSt return tram SmOltS eVen thOugh

they are more expensive to produce.
Eirrgerl ing plants are less cost-effective
and egg plantS are least cOst-effective.
However, we do have the capacity to raise
niare finger 1 ings in our hatcheries during
this early stage without affecting our
eventual smolt progr'aie. It does take some
tiri» and ef fort to plant tlie tingerlings
properly where they won't impact existing
wild stocks.

We also gained a salmon advisory committee
from the last legislative session. I'm not
tota 1 ly exc i ted about advi sory commi t tees;
we have a conafrission, we have the public,
we have the legislature, and I think that' s
enough ot a sounding board. However, we
have welcomed the cohinittee, and it haS
been effective. It meets once a nenth to
look over the whole salmon progranr with
members of my staff and user groups and
will re late their observations to the com-
missionn at the end of the biennium.

Liti ation and Le islation
Sari» issues invol ve both the courts and the
elected bodies. As you may know, the
5iletz Indians were restored as a teaty
tribe in lg77 by an act of Congress. The
UDFW contested that legislation because we
feared establishing spec ia 1 Indi an hunting
and fishing rights along the Oregon coast.
We proposed an arrrendment which would take
these ri ghts froni the S i 1 et z. Howe ve r,
this Congress will not take hunting and
fishing rights froiv an Indian tribe. In
the Northwest there may be some support for
this, but in Congress the votes are from
the East, and the East is not facing this
kind of problem.

The Siletz came to us because they were
encounte ring constant ha r ras sment from use r
groups over hunting and fishing issues.
Actually, the restoration bill was quite
neutral with regard to hunting and fishing
rights; it stated that it, granted no rights
or procedural advantages, but neither did
1 t take any potential ri ghts away. The
bi 11 also allowed the Siletz two years to
recommend a reservation plan to the
Cong re s s.

After the bill had been passed, however, we
were advised by the Attorney I'enerai that
the Siletz had a very good chance of
regaining their hunting and fishing right~
in court. The Siletz' fear was that suing
for their fishing and hunting rights might
antagonize their neighbors and make
establishing their reservation more dif-
ficultt, Instead, they we re willing to
enter into a consent decree permitting them
limited, highly controlled hunti ng and
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"l feel most optimistic for
the future of Oregon's
salmon."

f>shing. IT, s a very interestTng concept
under which they forego the> r right. to sue
in court for extra hunting and fishing.
This is a hard concept to get ~cross to the
public which is accusing the UUFW of
selling out. We' ve proposed a version of
the agreement to the convaission, but there
has been no commitment. There's a
poss>bility of legislation as well.

Unfortunately, the measure of a good deci-
sion these days is one which makes every
one equally mad, lf someone is happy,
something may have been given away unnec-
essarilyy. These are troubled times; people
are distrustful, frustrated, and feel
impotent when i t comes to gett ing thei r
message to the bureaucrats who run the
system. The public and politicians feel
they gain stature when they kick an
agency--it's a popular thing to do. They
want more benefits with less government,
and that's pretty hard to achieve. In sum-
mary, I feel most optimistic for the future
of Oregon's salmon despite some of the
things I' ve said. If I weren' t, I'd find
something else to do in a hurry.
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International Whaling
Management
William Aron, Director
Office of Marine Mammals
National Marine Fisheries Service

In an >deal wor ld, niarine rnarrlaa I managers
would iiave a complete understanding of the
aniiiia ls they maiiage. They would inake decis-
ionss based on population and harvest
rates, inake allOCatiuns oi the reSource tO
proper users, and nrake sure each population
reriained hea!thy, gro~ing, or at least
stable.

"I be ieee that the majority
of people in the U.S. believe
it is throng to kill marine
mammals."

In the real world of inanaging nrarine riiam-
iials there is a m>tigating factor.
believe that the majority of people ~n the
U.b, believe !t is wrong to kill mar>ne
mammals. This view, which I would describe
as religious or ethical, adds a ~hole new
emOtidnal and pOlitica 1 diisenS>on to riiartne
mammal aranagement. The American public is
particularly concerned about whales; >t
also cares about porpoise and seals.
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Its historical identity was as an inter-
national cartel to contro1 the supply and
price of whale oil. Proof of this is that
the coinmi ssion adopted the Blue Wha le Unit
on which to base its systeri of nieasurinq
all whale kil Is. A Blue Whale Unit did not
just equal one blue ~hale, but a given
number of al I other whale sper.ies: six sei
whales, two and a half humpbacks, two fin
whales. This systeiii did not really manage
the whale resource, it iiianaged the oi l.
The use of the Blue Whale Unit clearly
reSulted in the OVerfiShing Of SOme StoCkS.

Uuring a period in the late 1950's, the
IWC' s Scienti f ic Cori ttee ur ged that
quotas be reduced substantially. However,
one member of the conmiittee, a professor E.
J. Sl i j pe r asse rted tiia t the coinmi t tee ' s
data were no good and did not prove the
need tO reduCe the harveSt. HiS
inte r pret at i on suggested that the re were
many more whales in the ocean than the
committee believed. Slijper was from the
Netherlands, a major whaling nation. He
told the whaling companies what they wanted
to hear, and the high harvest rate
continued.

It was clear that sonething was amiss
though, and the IWC appointed what is now
known as the "Convnittee of Three " to
investigate, The three were Douglas
Chapman, at present Dean of the College of
Fisheries, University of Washington; Sidney
HoIt, just now retiring from the U.N. Food
and Agriculture Organization  FAU!; and K.
kadway Allen, recently retired from the
Australian fisheries group in CS IRU. The
Committee of Three soon expanded with the
addition of John  'ulland now of FAD to
become the "Committee of Four. " They
examined the whaling data and expressed the
view that the whale catches we re too high.
That information was still not acceptable
to the industry, and excessively high
catches continued.

It will be helpful to note here sone spe-
ci fic problems in marine mammal management
practices and in the gathering of hard
information about marine mammal popula-
tions. Most marine mammal populations are
relatively inaccessible, and even the best
population estimates inevitably wi 1 1 be
weak. In addition, the amount spent for
most studies is insufficient to develop
hard information about these populations.
In the early years of the Commission it
became clear that not only were our popu-
ulation estimates and knowledge of the
animals' natural histories weak, our man-
agement practices were poorly founded also.
We were managing whales as if they were

f i sh. I I' you under stand something about
recruitment and recruitinent r ates, you will
a Iso uriderstarld that you cannot treat a
popul ~t~on of manvna ls that mature very late
1 n I i I e and produce a srna 1 I number of young
in the same way you treat a fish population
of early-maturing individuals that will
produce very large numbers of eggs.
Managing fi sh and managing uiaimaa1 s real ly
requi re very di f f erent techn i ques. In most
 but not a11! fish populations, there is
very little relationship between recruit-
ment and the size of the spawning stock,
whereas in most inarine inaminal popul ations
the ~elation between recruitment and stock
size is strong. When you reduce a marine
mammal population you impact recruitment.
When yOu reduce mOSt fi Sh pOpul atiOnS, COd-
fish, for example, the reproductive capa-
city of that population will generally
remain quite hi gh; a sina 11 number of
spawners can rebuild that cod population
quickly.

"... the scientific
committee  of the IWC!
Mfas a Iyouierless group whose
adtrice twas accepted only
ulhen it Provided a quota
consistent avith the needs
of the ulhaling industry."

All this was poorly understood in the early
days of the IWC. Right through the IgbD's
when absolute disaster hit the whaling
industry--they had virtually run out, of
whales--the Scientific Cormnittee was a
powerless group whose advice was accepted
only when it provided a quota consistent
with the needs of the whaling industry.

I attended my first Scientific Committee
meeting in 1912. Weak as it was, the data
Clearly Shu~ed that Severe OVerfiShing Of
whaleS waS taking plaCe. There waS nO
question that many of the committee felt
the quotas should be severely cut, but they
were desperately afraid- that the industry
would not accept such recommendations and
that the Coimni ssion would set quotas based
on the industry's needs, not on the advice
of the scientists.

In May Ig72, the U.S. sent a delegation to
Stockholm to attend the U.N. Conference on
the Human knvi ronment. Heading the delega-
tion was Russell Train, at that time head
of the Council on tnvironmental Quality.
Ainong its members were Ur. Robert White,
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the Administrator of the National Oceanic
and AtivOSplierio AdiiiniStratiOn  NOAA!, and
a man who wa S then the   OvernOr Of Bear gi a,
Jimmy Carter, Tiie U.>. del egat ion proposed
and won virtually unanimous support for a
total iiioratoriuiii oii whaling. The vote was
bg-U wi th 3 abStentiOnS. The neXt mOnth,
June 1972 ' the IWI. held itS annual meeting
in I.ondoii. tviderit ly the CommisSiOner S did
not have clear signals from their govern-
ments, because despite tiie fact that inany
of i.he IWL oieiiiber-natioiis had been present
in StOCkiiOIin and Iiad vOted far a mbra-
torium, tiie U.K. inoratorium proposal at the
I WC fai led to carry.

The IWI,, yOu iiiuSt realiZe, iS different
froiii iiiost f ishery conimissions. In other
f 'I Shery COnimiSSiunS, fur example, thOSe
re gu 1 at i n g sa I mon ~ halibut., an d t una, the
meniber-natiOns are inVOl ved in the fiShery.
ln the IWL, a nuiiiber Of the uiember-natiunS
once whaled but no longer whale, such as
the U.S., New zealand, and kngl and; other
inember-nations have never whaled at all,
such as Hexico, panama, and Argentina. All
members, however, no matter what their size
or involveinent in whaliiig, have exactly the
same voting power. If you think nego-
tiating in that kind of forum is easy,
you' re wrong. Some people at the poker
table are playing with real money and some
are not,

soiie--the U.s., for example--have nothing
to lose in terins of their economic capac-
I ty, but have much to lose in terms of
public concern for whales. In lg72, when
the Marine Mammal protection Act was in
LOrigreSs, the White HOuSe reCeived mure
iiiail On this iSSue than On any Other apart
fromm f.he war in Viet Nari. We cannat igndre
the Concern Oie AxieriCan publiC haS fOr
marine iiiaiimials. It's a legitimate concern
wiiich is essentially an ethical, religious
view baSed on the belief that theSe animalS
are special. It is quite different from
the view that iiii ght be iield by a wildlife
iiianager who is concerned with rational use
of livirig resources.

Within the U.S., preSSure grOupS diSplay a
wide range of philosophies. For example,
the National wi ld! I fe Federation defines
f.he terin ConSerVation aS ratiOna'I use,
wni le I.it izens for kuinane Legis l ation, a
gr uup invol ved witli tlie protection of ani-
xia IS, iS cui,ipOSed of many iiemberS who feel
i t is mOral ly and ethically wrdrig tO take a
life.

In Ig/Z, fiie U.S. waS beaten SOundly at the
liiere was certaiiily a sense in the

I wt triat tiie "whale issue" was raised by

little old ladies in tenn'is shoes who would
go away if they were ignored. By 1 g/3, one
of those little old ladies in tennis shoes
On the U.S. delegatiOn waS Ur. Rivi 5 btahr.
He had been president of two state uni ver
sities, kentucky arid Indiana, dean of a law
school, Uxonian, and Secretary of tlie Ariiiy,
The dignity he and others leant the issue
began to make it clear to other count r ies
that the concern for whales was not a fad,
but waS muCh mOre SeriOuS than had been
thought. By lg74, the Japanese delegation
included two full -ranking ambassador s as
well as the usual delegates, consisting of
fairly senior rrembers of thei r fisheries
service. After every key vote our delega-
tion was queried, "Are you satisfied?"

The Cormni ssion has now given up the Blue
Whale Unit, and further, is managing not
only by species but by stock as well�.
Wildlife managers wi 1 I recognize the impor-
tance of this. At one time, for example,
single quotas existed for the whole
Southern Ocean for minke whales, sei
whales, and fin whales. Now the Southern
Ocean is divided into six sectors for the
harvest of baleen whales, each with
separate quotas, and nine sectors for the
harvest of sperm whales. The North pacific
now has two sectors, east and west. The
whaling industry used to be able to take
the entire quota for a species in one ocean
area, concentrat i ng ships where the whales
were. They can no longer do that. Whaling
fleets must range much more widely. When
they have taken their quota in one sector
they must move on to another. With the
price of fuel what it is, this has pre-
sented the industry with a substantial di f-
ficulty which has worked to the advantage
of whales.

Ouring the mid-1970's the International
Whaling Conmiission's attention became
focused on a new problem involving not only
the survival of whale populations but the
survival of a human population as well:
the fate of the bowhead whale hunted by
Eskimos of the Alaskan North Slope
Corrmiuni ty.

In 1977, I became the U.S. Commissioner to
the IWC. At the time, Ur. white, who was
the IWC Commissioner and Administrator of
NOAA, had announced his resignaf.ion. Hi s
successor, Richard Frank had not yet Joined
NOAA. For three years, since 1974, concern
had been building in the Scientific Commi t-
tee about the fate of the bowhead whale.
At the 1976 meeting, the IWC had supported
this concern by passing a resolution asking
the U.S. to take steps to reduce the struck
and lost rate and to cut back the increas-



ing nuiiiber of boats involved in the bowhead
f i S hery.

hat iona 1 Marine F i sher'ies Service had
di f f ical ty in coinp lying wi trl thi s resol u-
tion, Also quite frankly, I think it is
fairly cleal that we did not react strongly
enough t.o the C,ommission's recommendations.
We were heavily involved in the tuna-
parpOiSe iSSue at the time, and we did nat
t,ake the bowhead issue seriously enough. A
further difficulty had been in our
relationship with the North Slope Cormnunity
Eskimos. Let's face it, as difficult as it.
may be to enforce regulations on a Japanese
ship, it is easy compared with the
extremely formidable task of restricting
people in a di stant part of the U.S. whose
tradition has depended on this whale and
who do not really trust the Federal
government. knowing that the North Slope
Community would react adversely to any
Federal presence directed at reducing their
bowhead kill, our people tried to raise the
question with the Eskimo in a very gentle
way. In one case, the mayor of the North
Slope Community made it very clear that the
IWC was not going to tell the Eskimos how
to conduct thei r life.

"I thought it inappropriate
to commit the U.S. to an
aCtiOn tarhich might be
domesti cal ly illegal."

A recent study by two sociologists from the
University of Pennsylvania, done at the
invitation of the Eskimos, further
demonstrates the complexity and seriousness
of the situation. The study measured alco-
holism in the comunity. If the study
results are correct, close to 72 percent of
the adult community--people age 15 and
older--are alcoholics or near-alcoholics.
You must know that the community has disa-
vowed the results. Even leaving the study
aside, though, the North Slope Community is
in social transition. The breakdown of its
traditional society, probably begun by the
early Yankee whalers and missionaries was
accelerated with construction of the UEW
line in the 195U's by North Slope oil
development. The oil development has been
particularly serious because of the new
money it added to the cormnunity.

Let's look at how this has affected tne
bowhead hunt. Uuring the lg5p's anti ]g6U's
the a~erage bowhead t.ake was in the order
of 10.3 wha'les per yeal. Unly the senior
c'tizens of the cormnunity could participate

beoavSe it toOk some affluence--$5,UUU tO
>6,UUU in hard CaSli--tO aSSemble a crew.
1 rauiti on charged the captain with pro-
viding food for the crew and with out-
fitting the boat with ropes, harpoons, ard
other equipment. As it does today, the
narvest invol ved using an umiak, a skin
boat 2u-25 feet long, to take a whale that
may be SU feet in length. Thus, the cap-
tainn ot a whaling boat had to be a inature
man who had served in the crew of many
other whaling boats. He was experienced,
knowledgeable, and usually very capable.

The 1970's produced a major change, North
Slope oil exploitation began, and suddenly
an enormous amount of money poured into the
community. Young 18- and 2U-year-old nen
COuld affOrd ta haVe their Own whaling
crews. From the average of 1U.3 whales
taken per year, suddenly they were landing
30-40. In lg77, when I attended the IWC
meeting in Australia as U.S. cormnissione r,
I had to report that in the spring hunt the
EskimOS Struck 104 whales.

This large number generated great concern
and anger. The Scientific Cormnittee recom-
mended a zero quota on the bowhead. This
reconvrmndation was passed unanimously by
the Commission. I abstained. According to
my instructions, I could not vote against
the Scientific Corrrnittee. At the same
time, I could not vate in favor of the zero
quota because I was not sure we had the
legal authority to enforce such a quota.
The Marine Mammal Protection Act  MMPA!
provides an exemption for nat,ive people;
and as a representative of the U.S. govern-
ment, I thought it inappropriate to cormiit
the U.S. to an action which ini ght be
d ome st i c a 1 I y i 1 1 e ga 1.

At a special meeting held in Uecember lg77
in Tokyo, the U.S. managed to get the zero
quota, which would have had a terrible
impact on the Eskimo communities, revi sed
to permit the landing of 12 and striking of
up to Ib bowheads. In succeeding years,
new data showed a larger population than
the size upon which the initial zero quota
had been based. In lg77, the best esti-
mates had indicated a population of between
80U and 1,5UU whales. The field season in
lg7b was extreme ly good--tne weather was
perfeCt--and baSed On the data we collected
we now think the population is between
1,7UU and 2,zIUU, with 2,2UU the most pro-
bable. With that estimate, we were able to
convince the Commission to increase the
quota to 18 and 27 in 1978. A slight
reduction to IU and 26 was adopted in 197g.
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The first of the two figures in the quota
is the permitted number of actual landings.
The second figure is tne number struck. Ne
are dealing with a primitive fiShery, and
not all whales Struck are actually landed.
However, because the harpoon has a grenade
at its tip, we estimate that about half the
whales which are not landed aCtually die.

From the management point of view, it makes
no di f'ference whether the whale iS landed
or whether it sinks to the bottom. From
the Eskimo hunter's point of view, his
esteem vn the conmiunity grows substantially
if he lands his quarry. Uringing a whale
in makes him a hero.

The U.b. delegation to the INC has a
diverse membershi p representing government
departments and the private community. It
includes protectionists who care primarily
about the ~hale and others concerned with
human cultures. In Ig17 in Tokyo, and in
1918 in London, the delegation included
representatives of the Alaska Eskimo
Whaling Conanission, a native group. In
December lg71, in a very dramatic moment,
one of the senior members of the community,
Arnold Brower, explained the importance of
the bowhead hunt to the Eskimo. Here was a
man who was not very articulate but who had
whaled a 1 1 hi s life, speaking to an inter-
national meeting comprised of represen-
tatives of countries from Australia to the
SOviet UniOn. It was a very mOving
experience for everyone present.

The Eskimo culture experiences six months
of darkness every year. Uuring that period
the Eskimos plan and talk about the hunt.
Unlike duCk hunting Or Seal hunting, the
whale hunt is a community activity.
According to anthropologists and sociolo-
gists, it is a force that binds the com-
munity together. The A laskan Eskimo
culture may or may not survive the trauma
of modern civilization, but there 's no
question in my mind that ending the bowhead
hunt could be a fatal blow.

"The only biologically safe
colarse ceith botuhead is to
permit a hiero kill."

Un the other hand, there is also no serious
question in my mind that the scienti f'ic
COnvnittee iS right. The Only biO'ldgiCally
Safe cOur Se with the bOwhead is to permit
zero kill. Ne are, hcnvever, trying to
balance the risk to a human population
against the risk to the whale population.

I can assure you the Eskimos feel that the
quota of ld whales is much too low to meet
the> r needs, and they are very angry about
it. In fact, when we went to the IU and Z8
quota, they refused to go to London with
us; they thought we had sold them out,
However, they have abided by the quota
despi te their anger. Last year, the quota
waS IH and Zi, but the E SkimOS were Only
able to take 1Z before the 27th whale was
struck and we closed the season. The
abominable weather on the Horth 5!ope
probably accounted for the large difference
between whales landed and struck. The rea I
reason the bowhead is i n trouble stems from
the peri od of Yankee wha ling from about
1840 to lgIO. The baleen plates of the
bowhead were used for corset stays, crit-
ical to female fashions of the time.
Unfortunate ly, the avai 1 ability of spring
steel and the change of fashions did not
take place in time and the bowhead popula-
tion was reduced by the conmiercial whaling
fleets to we 11 under 20 percent of its
initial stock size. The fiorth Slope Eskimo
is thus being asked to pay an extraordinar~
pri ce for the mi sdeeds of others . The
anger of the horth SIope conliunity is both
understandable and justified, and we can
only be thankful that we have so far
enjoyed such a high degree of cooperation
by the coimnunity, both in response to our
research efforts and in the compliance with
the annual quotas,

Uisputes about the inanagement of marine
manvnals, which are almost always heated ~
wi!1 inevitably continue as long as our
basic understanding of their interrela-
tionship with the rest of the ecosystem,
including man, remains uncertain. Until
understand the significant features of the
relationship between marine mammals and
other critically important marine re-
sources, it will be difficult to strike a
balance between our needs and desires to
protect marine mainmals on the one hand, and
to rational'ly manage and conserve other
OteaniC reSOurCeS On the Other. Iae muSt
know, for example, the real impact of
marine mammal feeding behavior on connier-
Cially impOrtant fiSh, their rOle in
serving as a vector for parasitic infesta-
tions that impact adversely the value of
human food fi sh, etc . It is the role of
the research scientist in fisheries to pro-
vide these answers. New tools and
approaChes, eCOSyStemS madeling and field
studies--and these two must go hand in
hand--make me optimi stic about our ability
to discover the facts we need. The
quality, enthusiasm, and basic interest of
the new generation of young professionals
lend further confidence to my optimism.





the COunty and the regiOna1 CoiiipaCtS SuCh
aS ttie 1'OtOhiac kl ver Loiiipact. The activity
Of theSe entitleS and their effeCtS vary
froiii area tu area. but tney dO exlSt and
must be t.aken into account..

Vn the east coast of the United States are
15 states with a very broad, very
productive, and highly-varied continental
Shelf. There are a large number Of
valuable and highly-migratory species
ranging through the territOrial waters from
North Carolina to the Canadian border.
These inClude IObSter, shrimp, river
herring, irienhaden, striped bass, bluefish,
Shad, mackerel, ocean herring, Spotted sea
trout, and others. Many coamercial
fiSheries operating ln the FiShery
ConServati on Zone  FCZ! are highly
dependent On the eStuarine systems of the
various states. These characteristics of
the east coast are tne background of much
of what follows.

ICNAF � An International Coimnission

The International Comrili ssion for Northwest
Atlantic Fisheries  ICNAF! was established
in 194g at a time when fishing and
management efforts were re'latively light in
the fiorthwest Atlantic. Fishing was
pursued by countries that had traditionally
fished that area for several hundred years:
Canada. U.S., Spain, Portugal, France, and
one or two others. ICNAF became extinct
for all practical purposes in Ig7 I when
Canada declared its 200-mile territorial
Sea limit. In its Z6-year hiStory ICNAF
attempted, reasonably successfully, to
manage more than a dozen nati ons fi shi ng
with very different motives on the
mixed-SpeCieS NOrth At lanti C reSOurCeS.

Let me interjeCt a COlmnent On matiVeS Of
fishing because they underl ie what I
believe are the difficulties of groundfish
managemerlt in New England and are an
essential point in any management scheme.
MOtiveS of the 17 nations that participated

North Atlantic fisheries varied greatly.
U.S. fishermen fished in order to make a
profit, Russians fished for protein.
Portugal probably fished to provide
employment for as many people as possible.
A number of other nations, for example
African nations, fi shed to obtain
investinent capital.

TO i lluStrate this last mdtlve, conSider
for example, 3ri Lanka. br i Lanka fishes
Shriiiip. It'S nut priinari ly intereSted ln
SuStained Shririp fiShery but ln develOpi~g
a high-va lue fishery produrt ~hiCh can be
exported to the U.S. and quickly turned

into dollars, With tiie accuiiulated
Capital, Sri LankenS cari relilveSt in SOiie-
thirig ln which they have a greater 1Ong-
terni interest. We' ve he~rd a lot about the
evilS of pul Se lishing, but lf yOur niOtiVe
lS tO amaSS Capital then pulSe fiShing
makes a great dea! of sense; the fishermen
inaxlmi Ze their econonilC return with minimufn
investment rather than trying to sustain
the fishery.

ICHAF was the first international
coiniiission, I think, to face such a variety
Of legitiihate inotiveS ~ and it required
COmplex manageicent pollCieS. In the laSt
10 years of its existence, when resources
were Clearly depleted, ICIVAF CIOSed areaS
tO proteCt ~pawning flSh, required
mandatory reporting for at least the second
time in Northwest Atlantic fisheries, and
iinpleiiented below-deck inspection to veri fy
reported ratcties--even the kussians final ly
agreed to that. It put into effect overal 1
species and catch quotas for specific
nations and what was called the two-t,ier
system: overal I catch quotas that were
substantially less than the sum of the
individual species quotas. This recognized
the biological reality of species
interaCtiOnS and interdependenCy Within
inarine eCOSyStemS. It waS the firSt
international convention I know of that
took that step. In addition, ICNAF
implerrented international enforcement of
regulatlOnS.

You can hear a good deal of protest in Nevv
England that nOne Ol thiS iieant anything
because no one was reporting the catches
properly anyway, and that the quotas iere
seriously exceeded by various countr ies.
No, we don't know how much overfishing
there was, nor how much mi sreporting of
catches. I'robably it was not as serious as
you might be led to be lieve . Ho doubt it
happened; there's no question about that.
It is happening now. There is no question
that. there were bound to be difficulties in
the implementation of an i nnovati ve,
rest.rictive system of that kind. Also, yoti
must remeaiber that the two-tier quota
system was instituted in the very last two
or three years of I CNAF ' s life. There wa s
not time for things to settle down and for
it to becoiie a generally accepted part of
m a n a ge Ap n t..

"ICNAF's most significant
failure may be the deIyletitm
of herring on George' s
Bank."



ICNAF also started a very successful
international cooperative research and
assessrrent progra r, that probab ly produced
at IeaSt aS moth infurmatiOn aS any othe~
fisheries research progra»i ever undertaken.

Several of these achievements, such as the
two-tier quota system and below-decks
inspection, came shortly before its deniise-
too late to save ICNAF from its fate.
Despite the fact that fishermen, at 'least
New England fishermen, generally condemned
I CNAF, the i r re pres en tat i ves di d
participate actively in the negotiating
process. It's difficult to see how U.S.
industry participation might have been more
influential than it was in the complexity
of 17 nations striving for management of a
resource free to anyone who cared to fish
on the high seas. ICNAF's legacy was
great. It stimulated a smal'I army of
highly-qualified fisheries scientists, an
immense body of fisheries data, new
assessment techniques, an awareness of
species interactions, and a tradition of
international cooperative fisheries
research that continues today, three years
after the demise of ICNAF.

ICNAF's most significant failure may be the
depletion of herring on l'eorge'S Bank.
That stock by all accounts today is in very
poor condition, but until Canadians or
Americans actually try to fish herring on
George's Bank we won't know if it has
Suffered the same fate aS Other North
Atlantic herring stocks.

I'd like to go briefly into the advantages
of one of the most innovative points in
ICNAF 's legacy, the two-tier system. The
two-tier system, as I mentioned, recognized
that it is impossible to attain maximum
sustainable yield  MSY! for all species in
a biologically-interacting, mixed-species
system. You can't have MSY for whiting,
plus MSY for pollock, plus MSY for cod,
plus MSY ior herring, and expect to achieve
them all. That's not the way this kind of
biological system works. The MSY for the
total system has to be less than the total
of the MSY's for species in the system.

The two-tier system was the first inter-
national plan I know of that tried to oeal
With thiS prOblem, and it had relative
success. It nray be a very tentative,
primitive step towards solving a complex
nianagement problem, but it is important
that it became a formal I y establ i shed,
i n ternat iona 1 ly agreed-upon approach.

The systerii did not prevent serious stock
depletion, but it successfully controlled
e f fort. Nuribers of vessels were
suustaritial ly reduced, from almost I,UUU at
uric poirit. In its 1 lnal years, the two-
t ier sysieni appeared to control removals
successfully if misreporting was not
excessive. Total catches off hew England
were reduCed frOm abOut 1.2 nii 11 ion tonS in
Iybd to ~bout U.lb inillion tons by lyjb.

It is entirely possible that these
accomplishments of ICNAF paid off in the
prosperity the New England fishing fleet
has reached during the last few years. The
harvest. of 1975 and 1976 year classes of
cod and haddock has been extraordinarily
strong, Remember, the 200-mile limit was
not implemented until 1977. We cannot
claim that the recent prosperity is a
result of it.

TiHL Nbw LNGLANU F ISHEkY COUNCiL

The New Lngland Fishery Management Council,
  NEFMC! established under the FCMA and
responsible to the Secretary of Corrinerce,
was initially composed, largely, of former
advisors to and severe critics of ICNAF.
Mariy of the people who participated in the
raany and difficult meetings of ICNAI- in
this country and abroad, and watched
foreign fleets catch excessive number s of
fish, within sight of the New England
coast, blamed the NMFs scientists. This is
ironic., I think, because it was largely
because of the NMFS scientists that ICNAF
was able to document stock depletion and
thus substantially reduce the foreign
effort off the U.S. and l.anada.

With this background, the flew kngland
Council began its work in ly77, and as you
perhaps know the Council's progress has
been marked by difficulties of various
kinds. It cannot be faulted for not
trying; it haS wOrked far harder than
anyone had expected a part-time Council
could work. Its difficulties arose from
factors that nobody anticipated.

For two years I served as the Council's
execut,ive director, and for one year I' ve
been a voting member of the Council. I
have difficulty in stating succinctly the
cause of the Council's difficulties.
probably the i major factor is the diversity
Of intereSt invOlVed, WhiCh make it dif-
ficultt to establish a commonly-perceived
and agreeable management objective. I
r emi nd you of what I said be fore concerning
the multiplicity of motives of the IT
nations that fished Beorge's Bank. This
has been an obstacle to agreement on the



purpose of management. Conipounding this is
the ciul tiplicity of federal review and
approval procedures which no one--certainly
no one on the Couricil--fully understands
and which may not pertorni their intended
functions.

Uifficulties have been most apparent for
the principle groundfish fisheries: cod,
haddock, and yellowtail tlounder, which are
the high-value species in New England. The
Council haS been mOderately SuCCeSSful in
its herring management plan. We are
relative1y proud of that one, and you
probably haven't heard much about it
because it has been successfu1. To
understand how the New England Council
works, let's consider our herring
management plan.

There are at least three migrating and
intermixing herring stocks to consider in
Northwest Atlantic waters: a Canad~ an
stock that we call Southwest Nova Scotian,
which moves down the Maine and
Massachusetts coast; a potentially large
StOck On GeOr ge'S Bank eStimated tO be
capab1e of yielding on the order of 120,000
tons  at one point it yielded close to
300,000 tons to foreign countries, but it
is now seriously depleted!; and finally a
rather small and partially depleted stock
i n the Gulf of Maine, The intermixture of
these stocks varies by season. They are
exploited by offshore purse seiners,
inshore purse seiners, mid-water pai r
trawlers, inshore stop seiners, and by
fixed-gear or weir fishermen.

One segment of the herr ing industry is the
100-year-old Maine sardine industry which
iS primarily intereSted in rebuilding
itself to former levels. The fishery began
i n 1872 as a result of the siege of Paris

' by the Germans.

In lgb0 the coast of Maine had about 45
sardine plants; at the moment it has 13.
Most of the reduction of plants came in the
early and mid-1960's, largely because of
the 1ack of fish. This was probably a
result of the 300,UUU tons of herring taken
off George's Bank, and a cbnsiderable
amount from the Jeffrey's Ledge area in the
Gulf of Maine. Consider 'what a reduction

, ef this kind means to the economy of tne
eastern Maine coast. There's nothi ng else
there except lobsters, herririg, blueberries
in season, and perhaps soigne wood in the
wintertinre. With a reduction of this kind
you have a serious sociological problem
because people depend on work in the
canneries when the sardines are there.

Another segment of the herring fishing
industry is directed toward entering the
European herring i»arket, primarily in west
Germany. In developing the New England
herring plan, such diverse goals as
reviving the sardine industry and entering
the European market must be reconciled.
People in Maine, obviously, are interested
in Seeing thOSe Sardine StOCkS rebuilt and
in restoring sardine production; and
there's an inherent intuitive conflict in
their minds between the catching of
sardines on this coast and the catching of
adult herring offshore. The brood stock
interrelations between the adults and
juveniles among these stocks are not
unde r s tood.

The New England herring plan is unique as
far as I know in that it was conceived and
written entire1y by the staff of the New
England Council. Uevelopment of the plan
involved close and frequent discussions
with industry . It,'s clearly-stated and
understood that, management objectives were
to rebuild the depleted r'ulf of Maine adult
herring stock, and at the same time to
preserve the traditional northern
Massachusetts offshore adult herring
fiShery, a gOal WhiCh WaS enCOuraged by the
NMFS several years ago in its attempt tv
a'llevi ate the problem of foreign
overfishing.

Accomplishing these objectiveS required
conception of a new herr ing stock
i ntermi xture model by the Council staff and
quota-setting by area, by season, and de
facto, by gear-type for adult herring in
the FCZ. The relatively suocessful first
year of implementation was expanded to take
into account probable Canadian catches of
the highly-migratory adult herring stock
and to provide greater flexibility in
seasonal catch quotas within the specific
optimum yield. What the Council staff
basically did was estimate the migrat~o~
paths and the probable degree of
intermixture of these stocks by season and
by area and then set quotas in such a way
that no fishing was taking place directly
on a spawning stock. Instead, it confined
fishing during the early fall spawning
period to a time when Canadian fish were
mixed into New England waters, therefore
focusing, we hoped, on a mixed stock
cOntaining Nova Scotian fish rather than
focusi ng on the congregated spawning stock.
It was a new conceptual approach to sett.ng
quotas based upon what we thought we knew
the fish were doing.



I should note that as the Council was
establishing an optimum yield and quotas
fcr the adult herring fishery there was
cori~iderable concern because the state of
i'.airie was not doing the sai:ie thing for the
Juveni]e herring Or Sardine fiSherieS in
its territoria1 sea. Maine did establish
it.s own herring manaqement progra»i but
without quotas, arguing that the catch was
effectively constrained by the severely
depleted processing capability, as in fact
was dramatically demonstrated to be the
case in the summer of lg7g.

This question of Council jurisdiction in
the FCZ versus state jurisdiction in the
territorial sea is a continuing, important,
and difficult one, not only for herring,
but for grOundfiSh and prObably many Other
species also. In some cases the difficulty
cowries from a lack of familiarity with the
realities of the fisheries inside and
outside the territorial Sea . An example iS
the true limitation to Maine� 's sardine
fishery exercised by the available plant
capacity and availability of people to
process the fish if they should be landed.
Uespite assurance to the Council that these
were adequate reStraintS and quOtaS were
unnecessary, the Council remained skeptical
untiI the superabundance of sardines i' n
Iglg. Only a modest catch was sufficient to
prove the point.

Ih other fisheries, difficulties result
from differing management purposes. For
example, winter flounder is an important
ccrapcnent of the commercial groundfish
'ishery in the FCZ off New England and
therefore will be included in developing a
new groundfish plan; but it is also the
nest valuable recreational fishery in the
territorial waters of New York and New
Jersey, which belong to the Hid-Atlantic
Council. Therefore, two very different
perceptions of proper management may be
focused on this species. Reconciliation of
these two points of view obviously will not
be an easy task.

"From the scars of that
experience  the counCil!
learned that it's most

imfmrtant to have aP feoryriate
objectives in vie+<..."

Ps I indicated earlier, probably the New
Eriqland Council got into serious
!i-.ficulties with groundfish because of
3i'faring views of the appropriate

manageriient objectives. kithout thinking
very much about the implications, the
Council adopted quotas for groundfish in
I 977 that were really a direct transfer
froi,i the ICNAF process. Under ICNAF,
alrriost of necessity, the overall management
objectives were biological; either maximum
sustainable yield, or maximum yield per
recruit, or both were the stated or iriiplied
management objecti ves. Indeed, the
b i ol ogi ca 1 model s a va i 1 ab le to I CNAF wer e
designed to realize these objectives and
probably they are a reasonable common
denominator to reconcile the differing
economi c or social objectives for the
nations that belonged to ICNAF. These
biological objectives that were appropriate
for ICNAF had serious incompatibilities
with management under other objectives.
Under great pressure, the Council changed
biological to economic and then to social
management objectives. From the scars of
that experience it has learned that it is
most important to have appropriate
objectives clearly in view, and also that
for a fishery as diverse and complex as
groundfish it's not easy to develop such
objectives.

INTERSTATE CUMMI SS IONS

In addition to the regional management
councils functioning under the FCMA, an
older system--the interstate fisheries
commissions--still exists amid soirie
confusion. There are three interstate
fisheries corrimissions: The Pacific Marine
FiSherieS CommiSSiOn  PMFC!, The Gulf
States Marine Fisheries Corrliiission  USMFC!,
and the Atlantic States Marine Fisheries
Coimiiission  ASMFC!. The ASMFC was
established by Congress in !g4Z.

The commissions were to encourage fisheries
management among the coastal states. Years
later, Congress enacted whet we call
Amendment 1, which empowered consenting
states to promulgate and enforce
regulations through ASMFC. The GSMFC had
that authority included within its original
charter, but has never used it. The PMFC
does not have such authority. As I
understand it, the reason is because
California, Oregon, and Hashington
traditionally, by informal agreement, have
been able to develop independent but quite
compatible management programs when there
was e need. Therefore, the Pacific states
have felt little need for an independent
management entity.

Even the ASMFC, which attained regulatory
authority in the 1940's felt no need to
exercise it until 1974 when regulations for



northern shrimp in the Gulf of Maine were
promulgated by Maine, New Hampshire, and
Massachusetts. The regulations then
included a closed season in surnrrer and
minimum mesh size. They subsequently
included mandatory reporting and, for a
couple of years, a total catch quota.
These regulations have been in effect in
various forms, modified from year to year,
for six years. They apply equally in the
fisheries conservation zone and the
territorial seas of the three states.

The ASMFC has three members from each
state: a director, such as myself; a
member of the state legislature chosen by
the legislature; and a private member who
is generally, but not always, an industry
member. That person is the governor' s
appointee. All of these people from the
three states have been involved in the
promulgation of the shrimp regulations.

The wording of Amendment 1 is rather
ambiguous, and it's not clear how the
regulations shall be promulgated or whether
each state fisheries agency has authority
to implement Amendment 1 independently of
its legislative process. Maine, New
Hampshire. and Massachusetts have pursued
independent routes to the same end.
Recognizing the uncertainties of actually
implenentlng Amendment 1, after 30-odd
years of dorrrmncy, the ASMFC requested and
received a Sea Grant study from the
Unversity of South Carolina to clarify
questions of authority and procedures. The
study concluded that the wording of the
Amendment was deficient and that the
regulations are not valid. This conclusion
has in itself been questioned, and there
the matter stands.

'In spite of this unsatisfactory situation,
the fact is that ASMFC procedures seem to
work. The states do cooperate on research
and enforcement of requlations concerning
the northern shrimp. Regulations are
generally respected by the industry.
Hearings are held with healthy industry
participation and something useful is
accomplished. Convictions for the
violations of the mesh regulation have been
attai ned and fines have been paid. The
reason that a questionable procedure works
seems to be that there '5 common agreement
by everyone concerned on the need.
Industry has been involved from the begin-
ning, and no one wants to challenge the
authority that makes possible a cormnon]y
agreed-upon purpose.

Most of the industry does not really
understand what the ASMFC is. They' ve
heard about it but they don't really know

who is behind it. Sonietirnes they think
it's the state, or the U. S. government, or
possibly the Canadian government. They
also don't really know what Amendment 1 is-
But they recognize that in some way it
permits the several states to work
together.

A year or so ago there was some suggestiorl
that wi th the passage of the FCMA and with
the establishment of regional councils
there was no longer a need for the ASMFC.
For two reasons I believe that is not
correct. First, now that FCMA makes
management possible in the FCZ there is
greater likelihood for effective interstate
management in the territoria 1 seas. prior
to FCMA there was no guarantee that
interstate management in the nearshore
waters would not be undone by lack of or
inappropriate management in the offshore
waters. Now there is a much greater
likelihood that ASMFC can be effective.
Second, management under ASMFC may be a
viable and attractive alternative to
regional council raanagement, assuming thaC
the uncertainties of Amendment 1 can be
resolved, and I'm sure that they can. By
this I have in mind relative freedom from
excessively-complicated, time-consuming,
inflexible management procedures attached
to the FCMA process. The ASMFC has the
potential for involving those jurisdictions
which are appropriate for particular
purposes on an ad hoc basis. It has, in
general, much gr eater flexibility, speed o<
response, and freedom from unnecessary
administrative procedures. It is not tied
to the concept of optimum yield.

"No other management system
requires adherence to such
an i/1-defined concept."

Under FCMA, establishment of optimum yield
iS mandatary, and it CannOt be exCeeded.
Everything done must be directed toward the
attainment of optimum y ie1d. An obvious
di f f i cul ty i s that no one as yet has been
able to define optirirum yield. No other
management system requires such adherence
to such an ill-defined concept.

STATE FISHERIES MANAGEMENT

Fisheries managenrent by state agencies has
been the common, most active and most
COnSpiCuOuS Of any Of the rnanageraent
entities in tne United States. I don't dare
speak about your successes on this coast.
rae on the east coast simply note with



corisiderab le envy your we11-e stab li slied arid
apparently siccessful data reporting
systeii, ana your well-funded state researcli
and nianagenient agenC.ieS. I underStand tliat
these ageric ies, a 1oiig with tiie Northwest
and AlaSka I-iSherieS Center Of the NatiOnal
marine l- i sher le Ser vi ce  NMI. SI coupera ted
rather quickly and practica I ly with the
council process--the Pacific Council and
the NOr tli PaC i f i C CounC i I --f Or tlie
develop»ient of fishery inanaqe»ient plans.
That has occurred to a iiiuch sina lier uegree
on the east coast, in part because many of
our lb states have sinaller research staffs
than are appropriate to Counci I needs. Uur
Councils have taken quite dif'ferent routes
froiii those on the Pacific Coast, and the
state s have researcti and management needs
quite different from the Councils' and FChlA
~eeds . Two issues on which Atlantic states
have focused attention, for example, are
large and valuable shellfish resources, for
which liabitat protection is a pressing
issue, and very large recreational
fisheries concentrated close to shore. Une
of these recreational fisheries is striped
bass, a fish that's very popular, very
valuable, and mi grates exclusively in the
territorial waterS between faaine and North
Carolina. Atlantic states have focused
cooperative effort on striped bass
management for about two years. They have
been criticized for slow progress on this
issue, but their diversity of interests and
political processes must be accommodated,
and thei r pr ogress in thi s particular issue
over two years is not noticeably less than
progress by regional councils on a number
of other issues.

I think it's well to nate that the eastern
StateS have reCeived a ireaSure of CritiCiSin
fer pOor fiSherieS manageiiient beCauSe
perhaps unti 1 Ig17 we were the only enti-
tieS with effeCtiVe manageinent authority in
the U. S., except under international
agreement, and therefOre we had a reCOrd.
Some seriou~ management failures have
indeed occurred. Some of the best known
include oyster depletions of substantial
inagnitude, large fluctuations of striped
baSS, and fluCtuatiOnS in menhaden. It' s
queSti Onable whether theSe Can be attri-
buted to iiianageraent deficiencies or to fac-
tors such as disease, pollution, iiabitat
loss, or natural environmental changes
which are beyond the ability of any typical
fisheries iiianager on the east coast to
control.

LUCAL Juk I SUICT IUN

In Iiew England, local jurisdiction iceans
t.uwn Jurisdiction. In I- lorida and part! of
the oui f coast,, it iiieans county jul i sdi c-
tiori, In massachusetts, towns have the
authority to control shellfish resources
thruughaut the terri tor i a 1 waterS, right
out to the edge of the three-mile liiiiif..
In iiaine, towns nave the option to control
and manage their Clam reSOurCeS in tlie
intertidal Zone. ClahiS are One Of 1'laine'S
riost valuable fisher ies, both in the inter-
t i da I area S, and in SOme Case S in the Sub-
tidal waters, depending on the original
town charter. This situation is a result
of the so-called Colonial Urdinances that
originated 34U years ago. It was then
judged essential for the well-being--even
the survival--of the early settlers in hard
tiiiies that al I have equal access to the
town 's coiiimon property shel 1 fish resources.
Eating clanis sti 1 1 carries a st i gma in
part,s of New England because at one tine
that was a nieans of last resort; only those
in dire straits resorted to eating clams.

The towns in Raine now have rather wide
d i scret i on on haw they choose ta manage
their clams and there is a substantial
diversity in the more than forty municipal
ordinances which are currently approved and
in effect. The most stringent include a
form of liini ted entry in towns where the
resources are limited and there are
resident co<mnercial diggers. Such a
reStriCtiOn muSt be Supparted by rathei.
detailed resource inventories. The courts
in Haine have dealt with the issue of
limited entry based on residence on several
occasions and at the moment basic statutory
authority for the program is again under
attack in the courts. kegardless of the
questiori of constituf.ional validity, I
think the fact is that many of the towns
have done a quod job of surveying their
resources and setting approxiinate levels of
harvest within the context af their own
perceived iiianagement objectives.

you might conclude that in New England the
situation is hopelessly confused and
inefficient and that it all should be swept
away and replaced by a single management
entity. 1'erhaps; but, first, it's not
going to happen. The political realities
are tOO StrOng tO @llaw it in the
forseeable future. Second, the iiianagement
situation is not confusing to anyone
actively involved in f'isheries management.
Third, there is little or no duplication;
the various j urisdictions are dealing more
or less effectively with the appropriate
resources. Fourth, I think there is a



Strong posSibility that i f there were only
One managenient entity there would be far
fewer dol lars and far tewer people
available tO Carry On the variOuS
required by the dl verSi ty Of Species in
this area. The fiatne legl slature, for
example. is willing to apl,roprlate tunds if
manageinent researtli and decisions are
carried out in Haine. It would not be
chilling to subsidize such activities by
ITS in ifoods Hole or in kfashington, U.C.
For the Same reaSon, maine's many COaStal
towns are not willing to dedicate thousands
of dOllars and hundredS of people to c'1am
resource surveys, transp I anting programs,
and various other relatively effective
management programs i f the decisions are
being made in Augusta rather than in town
meetings. Again, it 's extremely unlikely
that the NHFS, for example ~ c,ould or would
make the effOrt that the stateS and towns
do col lectively on inanaging the resources
of local significance

JUkiSUICTIUN ANII faANAIxk Hk:NT VBJkCTI YES

Itavid Cushing has einphasized the point that
effective management came for pacific hali-
but and for Antarcti c +ha les when the
prbb'lem and the SolutiOn were Clearly pre-
sented in a perSuaSi ve way tO the managers,
Thi s cer ta i n1y happen s at the loca 1 le ve 1
when a c.1am flat is surveyed. Clams stay
where they belong; anyone can dig and count
them or watch the counting being done, and
anyone Can Judge fOr himself the validity
of SPCh a samp'ling prograth for the
particular flat in question. These SurveyS
are highly persuasive among local people
whO make nO pretentiOn Of being papulatian
dynamicists or any other torm of assessment
scientists. ICNAF was at the other end ot
the SpeCt ruin; it uSe ct SOph i St 1 tated
scienti tie procedures to provide a common
baSiS of agreement fOr inandging a variable
and highly-mixed resource that was fished
by many nations for a variety of reasons.
The managers in ICNAi were attuned to that
level of sophistication atid were probably
cognizant that no other approach could hope
to reconc.i le such diverse interests.
the mi ddle of thi s range are the regional
f isheries councils, They are composed
basica I ly of laymen wi th lit.tie or no
knowledge of the rrmthOds and obJectives, or
the limitations, of the aSs~ssment proCe-
dures, and at the sane tine charged
attaining the undefined obJective of opti-
mum yie ld, It 's probably unfortunate that
the prevai ling policy has been to insist
that optiinum yield mus,t be expressed in
termS Of bibmaSS or rate harVeSted, whiCh
once speci fied by NMV 5 «y not be exceeded.
It'S e~,ai ly unfor tunate that That rate haS

been equated with the genera 1 ly diSCredited
concept uf maxiinuin sustainable yield.
an interpretatiOn puts an unredliStiC
reStrlCtlun on the COunCi 1 S optlbnS fbr
Illdnage  en't auld, i n d Sense T ran Stet'S
real manageumnt authority from the  .ouncils
tO the aSSeSSinent SCientiStS. IT.'S perhapS
fOr that reaSOn that groundtiSii management,
in New england so far haS been relatively
unsuccessful.

There was no significant Canadian tishing
Of any kind On beOrge'S Bank until abOut
1 g53. In 1g53, through a vessel subsidy
program the Canadian government stimulated
a Canadian SCal 1 op fiShery On what we Call
the northeast peak. The scallop fishery
waS developed by the U. 5, in about lg34,
and it peaked about lgbk. Canadian fishing
on scallops began in lg53 and has resurged
in the last four to five years. That is
the problem. There is an TTSY on George's
Bank and through the subsidy program
Canadian fishermen have essentially
diSplaced AmeriCan fiShermen there SinCe
lg53, Needless to say, this irritates the
New Bedford scallop industry . Because of
the strong significant importance of this
fi shery in Canada along the shore of Nova
Scotia they are very concerned about
retaining access to ttiis scallop resource.
The Canadians have a very s«all scallop
resource of their own. The George's Bank
scallop is the reason why you find a
bOuridary line on Canadian mapS Cutting
through George 's Bank. This was to ensure
they retain access to that iaulti-million
dollar scallop resource. They are angry at
the U.S. because they see no nianagement
action to retain the scallop stock, and
there 's good reason to believe that it is
in serious trouble.

Question: Hotd much oy' a role are the
I err~~ @locke plapf~ Fn the Canadian'/
American conflict?

~lie I: Nof very much. The Canadians have
a very large resource along the Nova
Scotian shores and in lg73 they were given
a small quota by ICNAF in the 4ulf of
maine. They wanted it but they didn' t
really fish it and subsequently they are
making no claims on that herring resource,
They are saying they want up to one-thit d
of whatever is the acceptable biological
CatCh On bebrge'S Bank. The U.b. Can have
the other two-thirdS, But it is not a
serious issue of contention.

The CanadidnS are CritiCal Of the U.5- fpr
taking too much pollock. pollock is impor-
tant to the Canadians; it is not ot great
regional importance to us. The redfish
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issue iri Maiiie is a ser ious one because
coriipar ies in port, 1 and arid kuck1 and devel-
oped the redfish fishery iri tne lgSU s and
194U' S and expaiided into tiie L,rand dank s
and ir tu trie oui f uf St. I awr circe.
SubSequelitly the Lanadiaris gut iritO redf1Srr
also. Uur ind sfry is hurting badly
betauSe we CanriOt f iSri in canadian water S
at all. We need appruxirirately lb,UUU tons
of redfish to support our existirig fishery
and the I ulf of maine can only produce
about 'g,UUU tons of redfisli a year. lt's a
very Slaw growing fiSh, and therefOre in
danger of serious overfi shing. That's wliy
the Raine redfisli industry is the strongest
advOCate fOr the treaty, beCauSe lt guaran-
tees canadian redfish to the U.S. SuccesS-
ful negOtiatiOn iS nOt very likely hOwever,
and it's probably going to be a very
di fficult transition period for fishermen
to shift to something else.
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New England Fisheries
Nanagement
Spencer Apolionlo, Commissioner
Oepartment of Marine Resources
Augusta, Maine

I'd like to elaborate on the nature of
fisheries manageiiient problems in New
t:ngl and since implementation of the 1 ishery
Con ser vat i on and Man agei ient Act, which
established the New kngland Fishery
Management 1;ouncil  NLFMC!.

First of all, the problem is not a lack of
prosperity in the New England fisning
industry. 5ince 1917, that industry has
been CharaCteriZed liy new bOatS, new
fishermen, new processing capabilities,
reCOrd landingS, and a great deal Of Opti-
mism. That optimism does not extend to
fisheries regulations. The New Bedford
Times quoted one fisherman after he had
read the latest sef of regulations, "]t was
better when the Russians were here ." Hut
the fiShing prOblem iS not that peOple are
starving to death. I once listed in my own
mind fishermen I could think of with a new
bOat, generally larger and more SOphisti-
cated than their previ ous boat, and that
liSt inCluded every fisheriitan that I per-
sonally knew, with only one exception. In
inost cases, they'd gone from 45-footers to
55- or bb-footers. The next day I picked
op the Maine Commercial lisheries ~News a
and read that the one eXCeptiOn indeed did
haVe hiS Own new 55-fOOter. Fvery yard in
New kngland that can build fishing boats is
building them. Probably New bngland has
nOr. had it thiS good for a gOOd many yearS.

The problem is not a lack of resources
either because we have seen record landings
and record values. New bedford, for
example, has achieved record landed values
for two to three years running, and until
three year s ago New bedford was really
never much of a groundfish port.
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HiStOriCally, iiiainly SCa llOPS and SOme
yellow-tail flounder were landed but SinCe
1976 Cud and iiaddoCk landings have
increased.

Are you going to say if tiiere is no fishing
probleni ~ as I have indic~ted, then what
k ind of a prob 1 ein i S i t! We I 1 it ' S a inan-
ageirient prableiii, arid tliat may Saund rather
confusing because if you dorl t have a
fiShing prOblein then liOw Can yOu have a
management probleii? It is in fact an elu-
sive problem, indicated mainly by a lot of
d iscontentixent--discontentment is a mild
wOrd when !BS,UUU fineS are levied.

In order to try to close in on the aCtual
problem, let me begin by SuiiviiariZing
briefly, if I can, the history of fishing
off New England. I'iii not a~are of any
other fishery in the world that's had 500
years of continuous fishing, The Northwest
Atlantic groundtish fishery started in
14BU, and we have pretty good documentation
that it's been going ever since. The
original national groups, the English, the
french, the Spanish, the Basques, and the
portuguese have continued fishing the Nova
Scotia, Newfoundland and Labrador Banks for
that 5UU-year period without i~terruption
and have achieved a pretty stable level of
yield in the 16th and early 17th centuries.
American fishermen probably exceeded the
yield off Beorge's Bank for cod in the
1 790' s and the early 1 BOU ' s. Cod was in
very high demand in Europe in the 1Bth and
lgth centuries. In the early days Of this
country' it was our only coimriodity of
foreign exchange and it was a very substan-
tial means of paying foreign debts. Fish
from Ueorges Bank and the I'ulf of Raine had
a premiurii place in the European iiiarket and
coiiimanded a higher price than did fish from
Canadian waters. Those fishing banks vere

iu- to c'U-hour tr ip by sail from Salem,
Narblehead, or Gloucester, and yet fisher-
men spent two weeks sai I ing to the jul f of
St, LawrenCe, the Newfoundland BankS, and
to Labrador to catch and sell an inferior
fish at a lOwer price. Why? Because they
had overfished tiie leorge's Bank and bulf of
maine resources. That's iinportant to keep
in rinnd when ArrieriCan fi shermen Say, "keII
it's impossible for us, in the igBU's, with
supersopnisticated electronics and syn-
thetic gear, to overfish the resources in
the i ulf of Ha inc Or On george'S Bank ."
LOOk ing baCk, I think we' ve dane it befOre.

Another interesting point '.s that in the
ear ly 1BUU ' S, aSSiSta ~ce f rOin the Federal
government could be obtained in the forra of

landings bounty, but fisherraen had to
report their catch, how niany days they were

at Sea, whO waS fishirig for them, hOw many
1 ines were set, and how iiiany barrels of
salt vere on tioard. I wonder if these data
still ex~st somewhere.

There were no foreign fishermen except
Canadians on Beorge s Bank until 1953.
There were no other foreign fishermen off
the coast of New England until Ig63.
the period after the Second World War,
Americans again overfished the resources.
The port of I'loucester very nearly
collapsed in the late 1940's and early
1950's. It had been heavi ly dependent upori
ocean perch which is a slow-growing, long-
lived fish very susceptible to overfishing,
and it had to make a very substantial,
rather traumatic transition to a much more
diversified fishing effort in order to sur-
vi ve.

kith the demise of the salt fish industry
in the early part of this century and the
development of the fresh fish or frozen
fish industry, the Port of Boston became
the primary fishing port for New England
and for the United States. It boasted very
high landings and more than 100 large
trawlers, each over 100 feet in length. In
1 976, the Uceanogr aphi c Institution at
Woods Hole studied the causes of the
decline in the lg60's of the Port of Boston
as a viable fishing port. They based the
study on interviews with processors,
dealers, and fishermen. The study gave
eight reasons for the decline of the port:
changing family ambitions, urban develop-
ment in the city of Boston, taxes, pollu-
tion on the waterfront, labor problems,
transportation, markets, and other causes.
There was not one mention of foreign
fishing as a reason for the decline of the
Port of Boston. The decline of fish land-
ings in Boston had actually begun in the
early 1950's as the result of a very hard-
headed business decision to concentrate on
fish processing, rather than fish catching,
and since then Boston had been going
downhill steadily as a port of lancled
ln lg63, the Russians showed up and sub-
sequently 16 other nations arrived, and we
all know what happened to the haddock
stocks in Igba and lg65. Because of a very
heavy pulse effort by the Russians the
catch went from about 40 thousand tons to
6,000 tons in two years, and that fishery
collapsed after 50 years as the inainstay «
the groundfish fishery in New England.
There was a serious problem also in yeII «-
tail flounder and herring. That, of
course, led to the politica I pressures
which culminated in the FCMA in Ig76.



In the mantinre, there had been the
Internatiunal lduvnrSSiOn tOr tire ridrthweSt
Atlantic Fisheries I I CNAF ! whi c ri in I goer
got off to a slow start, and had the luxury
of proceeding in a rather leisurely fashion
beCauSe it Oidn't have any Cr iSeS tO deal
witii. Unce the crisis arose off New
England, it probably acted as effectively
and as rapidly as any multi-national
fisheries managenent entity could be
expected to act. It implenented a lot of
innovative procedures, but i t could not act
fast enough to overcome the political
pressures which did it in and whicli
resulted in the passage of the FCHA.

Those historical points bring us to March
of 1977. Qhat happened after that, at
least as far as groundfish is coricerned, is
a rather long, sad story ful 1 of trial and
error. It involves a lot of misreporting
of catch data, waste of probably thousands
of tons of fish dumped at sea, deliberate
violation of regulations, false reporting,
serious criticism of the assessment proce-
dures, and finally erosion of confidence in
the whole managerrent process. It involved
many traumatic managment sessions, some of
them lasting 1 ate into the ni ght, and many
council metings.

"Many of those regulations
ever e self-contradictory,
confusing, di f fi cul t to
understand, and in sorn,e
cases, unen forceable."

That scene lasted for approximately a year
and a half,  August 1977 through early
1979!. The regulations were changed 20-odd
times in a period of about 14 months. Many
of those regulations were sel f-contradic-
tory, confusing, difficult to understand,
and in some cases, unenforceable. The
council wasn't acting tota'Ily stupidly in
a 1 I of thi s; i t knowingly di d some thi ng s
that it could not justify. It was, in
fact, trying to find a solution to a
rapidly rhanging and totally unprecedented
situation, working under po'li tical
pressures fram two sides. On the one hand
the fishermen were saying, "What are you
doing to usf" and on the other was
Washington saying, "Get on wi th the job
that the FCNA tells you to do." The people
in Washington really didn't know what was
going on in the Council and the fishermen
really didn't know what the Act said. I
think that's part of the explanation for
what happened.

''The people in Washington
really didn't knotv avhat tvas
going on in the Council
and the fishermen didn' t
knotv tvhat the Act said."

There were a number of things that led to
this situation. One was a legacy from
ICNAF which had a somewhat different man-
agement philosophy and was dealing with a
different set of management circumstances
than was the Council. Secondly, the
fishermen didn't really know what the act
said, a»d they were a bit shocked to find
that American fishermen were subject to
governnent management. They felt that the
foreign fishing effort was the cause of the
overfishing, not their own effort.

I want to try to summarize for you the evo-
lution of the management objectives for
groundfish that occurred between February
1977 and about November 1977. I think it' s
instructive to understand what happened in
order to identi fy the e1usive prob1em I am
t ry in g to define.

The first managenent plan that was devel-
oped and implemented under the FCMA was
the New England Groundfi sh Plan� . Much of
the thought behind that plan came from
people who'd been right up to their ears
for years in the ICNAF process, were under
great tine stress, were thinking in ICNAF
terms, and turned out basically an ICNAF
plan. This plan had a bio'logical objec-
tive. It set the quota for each of three
species, the bread-and-butter fisheries of
New England, The quotas were very restric-
tive and were designed primarily for
rebuilding stock because the presumption
was that all of the stocks needed
rebuilding.

The haddock and yellowtai 1 quotas permitted
only incidental fisheries; the cod quota
permitted a very limited fi shery. The
reconmended quota for haddock, the economic
backbone of the New England fishery, was
zero tons. No fishing was the appropriate
amount of fishing to save the stock, to
stabilize it, to prevent it from crashing--
whatever crashing mant. It was recog-
nized, however, that you can't fish for
anything in New England without taking had-
dock, so the plan provided an incidenta 1
haddock quota of 6,000 tons. For cod, the
plan provided an I1,200 ton quota; and
while the reconmended catch for yellowtai 1
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was zero, the plan provided an incidental
quota of about 6,000 tons because you can' t
fish for cod without taking sere yellow-
tai 1 in certain areas. These quotas were
based on the catches fi shermen had been
reporting. One corrmrent at the time was,
" In the last five years American fishermen
haven't taken 6,000 tons of haddock and
they haven't taken ll,uuO tons of cod, so
there's nothing to worry about." lihat hap-
pened, of course, was just as the American
fiShermen had aCCuSed the RuSSianS, the
West GermanS, the EaSt GermanS. the POleS,
and the Japanese of misreporti ng their
catches under ICNAF, our fisherrren had been
misreport i ng thei r catches substantially� .
lt became very clear very quickly that the
New England fleet of about 1,000 boats was
going to take 6,000 tons of haddock and
11,000 tons of cod within four months.
legal interpretation of the FCMA was that
when optimum yield is reached, fishing
stops. It was clearly an irapossible
situa'tion ~

In response, the council established
quarterly allocations designed to spread
the catch throughout the year so that the
c losures would be only a few weeks in dura-
tion. No boat would then be tied up for
more than two or three weeks. Clearly,
that decision was not based on biological
criteria. An arrangement that spreads the
fishing throughout the year, as the quar-
terly allocations were deliberately
intended to do, has nothing to do with
biology at all. The fish don't care
whether they' re taken within a month or
over a six-month period; the total removals
amOunt td the Same thing. guarterly allO-
cations are purely an economic iaanagement
measure.

The quarterly allocation system was'still
unsatisfactory, however. because 'large
boats. working out of New Bedford or Boston
or Gloucester, could keep right on fishing
during bad weather when small boats had to
stay in port. Those quarterly allocations
could be taken by the large boats before
the small boats ever had a chance to go
fishing. So vessel classes were estab-
lished by tonnage and by gear type, and
each of those vessel classes was given an
allocation within the overall quota, This
management system had something other than
an economic objective; it had a social or
cultural objective. It was designed to
prevent one segment of the industry fran
crowding another segment out. There's no
guarantee, of course, that it will work for
every individual, but at least it makes
sure that there's something for each class
if not for each individual boat.

The biol ogi cal object,i ve that I mentioned
when simple annual quotas were originally
established had been explicitly stated,
"The purpose of these quotas is to permit
rebuilding of the stocks." The objectives
for the quarterly allocations and for the
vessel class allocations were implicitly
stated. Nobody came right out and said,
"We are now changing the objective of this
management plan to provide economic equity
throughout the year, or social equity
throughout the fleet," although everybody
understood what was happening and these
measures were taken at the urging of the
industry . The industry was begging,
literally pleading with, the Council for
these allocation measures--but without full
realization of their implications. Remem-
ber that the original quotas had been set
nearly at zero, therefore the veSSel ClaSS
allocations that were based on these quotas
were awfully small because there were a lot
of vessels and each class got a pretty
small piece of the pie.

"... there's more to this
t47Orld than juSt mOney, and
there may be other legitimate
management objectiees
other than maximum feo fit."

What happened in the evaluation of the
s t a t e d or imp 1 i e d objectives o f the New
England Broundfish Plan between March and
November of 1977 parallels very well the
development of management thinking over the
last 40 years for fisheries throughout the
world. Models developed in the mid-1930's
by  'raham and Russell provided answers to
the question of biological yield and that
laid the foundation for maximum sustainable
yield  MSY! as the management objective for
fisheries. That concept, of course, pre-
vailedd through tne 1950's. In the late
'lg50's and early 1960's, economists pointed
out the economic consequences of setting a
purely biological objecti ve for managerrent.
They said, "Look, there's a lot of wasted
resource here. You' re building your
stocks, or you' re saving your stocks, but
look at the overcapi talization which has
come along as a consequence. You' re really
doing the wrong thing. You should be
trying to maximize your net economic yield.
Economic yield is the proper objective."
Then in the late 1960's and early 1970's,
the concept of optimum sustainable yield,
or optimum yield came along because people
said, "Well, there's more to this world
than just money, and tnere may be other
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legitimate management objectives other than
ma!rimum profit," which is true, I think.
The concept oi optimum yield evol ved first
in the Law of the Sea Conference of lgb3,
and then it was incorporated into trre FCMA.

These prablems and SolutiOnS I' Ve Outlined
occurred in Canada also, although that
country operates under a different manage-
ment regime than we do. It's not,
surprising that similar problems would
evolve both in Canada and in the United
States because, after all, both countries
fish the same kind of resource: a mixed
fishery involving flatfish, cod, hake,
pollock, and other s ~ Canada has a similar
fleet structure to the U.S., and even
though the two countries have quite dif-
ferent management regimes, the basic
social, economic, and biological charac-
teristics of the fisheries drove both
countries to experience the same kind of
problems: misreporting of catches, one
group of fishermen against another, and
sma]1 inshore boats against the large
offshore boats ~ Just now, Newfoundland is
trying to declare its own 200-mile limit to
exclude Nova Scotia, New Brunswick, and
Ouebec. We have yet ta see how that one
comes out ~

I think it's implicit in what I' ve said
about the changing management objective
from biological to economic to social, that
everybody became aware very quickly that it
wasn't sufficient to worry an]y about the
state of the resource itself. The welfare
of the fishermen must be considered, too.
It's very easy to manage fish, If you want
to rebuild the stock, the easiest thing to
do, is stop fishing, The NEFMC very
quickly found that that measure alone was
not acceptable or sufficient. Unfortun-
ately, there was a strong feeling among
fishermen that it's not necessary to worry
about the fish at all, that we cannot
deplete the resource even though, as I
indicated, I think that we' ve done it at
least twice before.

The mandatory part of the FCMA says that
~a"~gement plans shall be developed in
order to prevent overfishing ~ That point
was largely overlooked by New England
fishermen and is still not accepted by
them. They are becoming aware, however,
that the rules concerning overfishing are
enforced wifh rather substantial fines.
lhe Council found that the fishermen also
had rather seriaus questions about the
assessment process. As I said, the origi-
nal quotas were set on the premise of
serious stock depletion, particularly for
haddock and yellowtai 1 flounder, but iri

mid-Summer Of lgll, the fiShermen were
reporting  probab]y very rightly! an abun-
dance of principally two- to three-year-old
f i sh, that they had not seen for I 0- iI 2
years. What tliey were seeing was a very
strong year class production from 197b and
] gib for both cod and naddock; and it was
very difficult for them fo reconcile what
they saw, with the asseSsment and with the
Council's assertion that we had a resource
crisis on our hands.

Hy November ]977, having gone through the
philosophica'I evalution I outlined, the
COunCil deCided ta raiSe the quotaS tO meet
social and economic objectives. However,
this rapid change shook everyone's faith in
the assessment procedures' If 6,UOO tons
was the right catch quota to prevent a
r esource crisis, how could the Council turn
around and say, "Instead of closing down
you can take 12,UUO tons of haddock and
20,000 tons of cod."

Actually, this figure was compatible with
stock rebuilding, it turned out, but stock
rebuilding at a s]ower rate. It was
i ntended to permit stock rebuilding for
cod, but you catch cod and haddock
together' If the fishery were to be closed
for cod because the II,OUU tons had already
been taken, then obviously it was necessary
to raise the quota to keep the boats
fishing' But if you are going to fish
20,000 tons af cod, you have to raise the
haddock quotas

"Otrerfishing is not an
absolute concept. It's a
relatitre matter in termS Of
one 's o bjec ti ees. "

The real issue, in my view, is not tne
validity of the scientific assessments ~
The scientists, of cour se, had based their
e stimates of permi ss ib1 e catches on I CNAF
tradition, nat an the COunCil'S perCeptiOnS
of what was proper for the fishermen.
Their stock assessments were probably quite
valid ~ The real issue, though, is what you
want to do wi th the stock you ' ve got on
hand. That question and only that
questi on--how ta use your available
resource--is what defines overfishing and
should thereby set the limit for quotas and
other restrictive management procedures'
Let me remind you that overfishing is not
defined in the FCMA; optimum yield is not
defined nOr doeS it have any ObVi OuS defi-



nitiOn. UVerfiShing iS nat an abSolute
concept. It's a relative matter in terms
of one's objectives.

Let me go back and talk about the nature of
a fisheries management plan. Un a number
of occasions councils have requested one
entity or another, an outside contractor, a
university consultant, or the National
aiarine ki sheries Ser vice, to write a plan
for mackerel, or for scallops, or for
sonething else. Hone of the consultants
should have moved until they asked, "A
management plan to do whatl" How if I'm a
mechanical engineer and you come to me and
say, "I want you to design a machine, ' I' ll
say, "Ukay". Then there' ll be a long
pause until you tell me or I ask you, "What
is the machi ne i ntended to do? Is the
machine intended to peel apples, or is it
intended to go to the moon?" Until it' s
decided what the intended use of the
available fish is, there 's not much that
you can do towards writing a management
plan. Tet that's what happened. We
started writing a management plan without
clearly deciding what it was that we wanted
to do with the fish. While the FCHA
mandates plans to prohibit overfi shing, it
doesn ' t define overfishi ng. The attai nment
of the goal has to be within the context of
the objectives of the raanagement plan.

Hanagement objectives for fisheries have
shifted over the last 45 years, and coun-
cilss have the opti on of choosi ng their own
management objectives. They can choose
among a variety of objectives which might
dictate quite different optimum yields.
Unfortunately, optimum yield has been con-
nected with biological criteria, which
limits options rather substantially .

The flexibility with whi ch management can
now define program goals is behind New
Eng1and's fishing problems, I believe, and
may I point out that foreign fishing has
nothing at all to do wi th thi s issue . You
knOw, POgO Once Said, "We have met the
enemy and he is us." That's the situation
in New England. It's a domestic fisheries
problem, not a foreign fi sheries problem,
that'S CauSed all Of the turmOil in the
last three yearS. There iS fOreign fiShing
go~ng on off the coast, but it has received
very little attention because it's not a
problem, at least it's not a problem for
uS. The foreignerS are nOt very happy
beCauSe they are not CatChing very many
fish, but that ' s their problem. The
problem in the domestic fishing industry in
Hew England haS been the di VerSi ty and the
lack of understanding of the objectives and
the procedures.

Let me shift gears now and talk about the
foreign fishing problem which we do have,
which is the Canadian situation. America�
fishermen and Canadian fishermen like to
say, "If the governinent would just get out
Of Our hair and leaVe uS alOne, there wOulri
be no pr ob1 em. " They say, "kle ha ve f i shed
with each other for years without prob-
lems." That's not true; there've been
plenty of problems over the years.
There've been vessels seized by each side.
The English goverruirent at one point, at the
request of the Canadian government, sent
over men-of-war to seize American fi shing
vessels fishing off the Canadian shore.
we go back to the Treaty of 1783 which
established the United States as a separate
country, we find that the United States has
an inalienable right to fi sh in Canadian
waters. For 15O years Americans did fish
on Canadian shores, subject' to revi si on and
modification of where, when and how they
could fish, but all was not peaceful and
tranquil in that period. There were notes
back and forth, vessels seized, and vessels
shot at. At the moment, a new situation
exists. Canadians cannot fish in U.S.
~aters and Americans cannot fish in
Canadian waters. The issue is Canadian
access to very valuable scallop resources
on George's Bank. With one exception,
Americans don't have a great interest in
fishing Canadian waters, but the Canadians
have been very hard-nosed indeed about
pushing to ensure their access to scallops
on George's Bank. In attempting to reach
an agreement, an extremely complex system
of joint management has been proposed.
U.S. fishermen object to the treaty, quite
rightly I think, sayi ng it would seriously
erode the intent of the FCHA in New England
waters. It would reduce American manage-
ment of fisheries in the U.S. ZUO-mile
zone. The treaty as presently written
would give Canada very substantial influ-
ence in management decisions on pollock,
cod, herring, scallops, and haddock, right
up to the shores of New England, right. in
to the beach. They would have an active
voice in how those fisheries were managed.
There's a veto provi sion, so in some cases
they'd have an overriding influence.
Regardless of the rrerits of the Canadian
claim to the scallops on George's Bank,
this treaty would change Congress' intent
in setti ng up the 200-mile limit in the
first place. Congress never intended to
have strong Canadian influence in the
management of stocks very important to Ne"
England, and it clear ly was not the intent
of Congress to permit Canadian influence
right to our beach.
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The FCMA sets up what probably are total ly
unrealiStic adrlinistratiye prOCedureS for
reaching agreemert bet~en the two
countf'ie5 It over 1 ays a burdensome
admi ni strati ve proce dur e unde r the t reaty
on an a 1 ready burdensome admi ri i strati ve
proredure under the FCMA and t.riply
compounds that problem,

let's think a bit about the implications of
Canadians having a strong management
influence, in groundfish for example, in
the areas where the United States has a
strong interest. The Canadians have a
different view of management than the
United States. They equate optimum yield,
a phrase which they also have adopted, wit.h
MSY. In their mind there ' s no di fference
between the two. In our view there's a lot
of difference. We 're supposed to start
from MSY and then modify it according to
social, cultural, economic, environmental,
and other factors as appropriate, and the
mOdificatiOnS and therefOre the departureS
from MSY can be rather substantial. That
means that the Canadian definition of
overfishing could be very different from
ours. From the point of view of adminis-
trative procedures it would be a very
difficult treaty to put into effect.

"The Canadians have a
different sieur of
management than  etre in!
the Unit d States."

  ight now the odds are that there will be
no treaty with Canada in the foreseeable
future. That probably will have the most
serious negative effect on Maine because a
substantial part, ot the Maine fishing
industry desperately needs access to its
traditional fishing grounds in Canadian
wa'ters. This is the only segment of the
American fishing industry that is as
desperate for access to  .'anadian waters as
the Canadians are desperate for continued
access to scallop resources on  leorge's

The solution to this foreign fishing
problem, in many people's view, is first to
establish a clearer boundary between the
two countries. That wi] 1 probably have to
be done by the World Court because each

r'ather inflexible . Once the boun-
'daries are drawn, we will be in a position
to trade off access to resources, There' s
n< quest~on that t,here'll be trade-offs,
but the grounds for the trade-off rig it now
are not secure . I suspect this rnatter will
be taken to the World Court, and it «i ll

take five r,O Six yearS tO eStablivh
national boundaries. lhen the two coun-
trieS will begin ag~in to iiegotiate the
tertiis urlder whiCh Orle countly nas acCeSS to
the otrier's waters.

I real ly don't know liow doniestic groundf i sh
problei,is in hew Englarid wi ll be resolved.
The l ishery Mianagement  .'OunCi 1 Staf f now iS
trying tO develOp what'S Called an Atl~ntiC
Uemer sal Fintish 1'lan which takes into
atrount the iriixed-SpeCleS nature Of the
fishery, and storks toward a multi-year
analysis of reconnnended yields--not quotas,
but recoiirnended yie lds--whi ch wi 1 1 gi ve the
greatest economic return to the industry.
The plan will reSol ve the Overtishing Of
certain species in the traditional way .
However, the Council has learned, I think,
that you cannot set highly restrictive
quotas of tliiS Kind and expec.t that they
wi 11 be observed and that they will, in
fact, result in stock rest oration. So it' s
developing a rather complex, so-c.alled
multi-species managenient plan, ~bien is
just a glib idea at this point, I fear.
I'd like to note three phases here; they
have something important in coinmon. First
is multi-species management, second is
optimum yield, third is limited entry.
These are all generalized solutions to
fi SherieS management prOblemS that
nobody has yet figured out how to apply in
a praCtiCal SenSe. There must be some kind
Of pSyChOIOgiC.al law whiCh Says that wiien
you come up against a real impasse you go
around it by developing a phrase of this
kind. It sounds good in general ternis, but
it becomes very difficult indeed to apply
specifically to a prac.tic.al manageitnent
problem. I think these phrases all have
that characteristic in coiilnon, I may sound
overly cynical, but certainly in Hew
England that is the situation. The Council
is talking about multi-species management
without really Knowing what it means by
that phrase. The Council is keeping its
fingers crossed, hoping that by considering
all of the catches of all of the groundtish
tOgether, and that'S abOut eight SpecieS,
it will find a solution to the problem of
impoSing quotas on one species at a tinre.

tiocr ttoa dict tie Co « tn cate''
oitt tn j<ete nen on cnete Ootfcc en .:ce'
Chat Ou tv'e jrkiking? i tu you auar. re.'y On
the newepapere, On rJtuit."

~Re 1 : Announcements ot the r.nanges were
dane by mailing to all hOlderS of liCenSeS
issued by the Mati ona 1 Marine Fisheries
Service and to each groundtish license
holder. In addition, the Council has its
own mailing list of 600 people� . Of course,
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there were ne~Spaper annOunternentS.
1:inaily, there was a notice in the Federal
~ke tster, rhich ouesn't reel ly count.

rgueeticnr itras there On> reaecnirrg inCluded
On hvar you Set tkre qr utaee Or did yOu guet
announce the figures7

Re 1: The answer to your question is yes.
her e 'r S a Stdterlient giving the reaSOn, but

in a relatively short news release of a
couple of pages it's been found difficult
to really give the rationale behind earh
decision. Each orre had hours of discussion
and many items ot consideration behind it.
So the answer is both yes and nO. In a
technical sense, yes, but from a realistic
point of view, probably the reasons were
not given adequately.

As you know, Council members are appointed
for three years and may or may not be
reappointed, That means that in three
years, theoretically, the composition of
the Council can change completely. At
present we are trying to do away with
quotas of any kind in groundfish management
in New England, at least on an interim
basis. Some of the Council members are new
members who were not there in 1977 and
1978, did not live through that experience,
and have no recollection and no real
understanding of the many, many difficult
hours we had. They don't understand. They
say, "What's ~rong with the quotas, why are
you trying to get rid of them?" And we 've
gone over and over that ground with them,
attempting, if not to per'suade thenr, at
least to instill within them an understand-
ing of the whole sequence of events which
led those of us who were around at that
time to recormrrend that we do away with
these kinds of quotas.

~etionr As I remember, it looked like
you raere qoing to reach the quota in
October of L977, The industry said they
couldnrt live through a three- to five-
month shutdown, They said it raas an econo-
mic emergency and the act aLLoured the
secretary to take action. The legal people
said they iderenrt sure if an economic cri-
sis constituted an emergency, but a biolo-
gical crisis did, The cdminietrators asked
for a Limit that brould Let the industry
fish some more arrd not hurt the resource.
The scientists said the fishermen could
take another X tons if it sras clearly an
economic emer'gency, as long ae the Linii
utas X tons Louter the neet year. "Clearly
if you rvongt do that pou're going to hurt
the resource," they said, It sxrs nry
impression that the Council rrnd the Secre-
tary acted vith that corrrriitment, that tire

quota brould be X tons Less the I'ollorving
year than it raould have been i, the stock
assessment indicated that the stock raere
the same size. And it res agreed.
as I remember, in fiovember or early Lrecerrr
ber, they said, rae have another economic
disaster, and rahat are ure going to have frm
Christmas, nothing? They uxrnted the
r aised a second time. That time, the
government stood firm and said no. So the
C'ounciL came up iaith a neur concept, and
that uvre the approach of turning back the
clock. That bxrs the fir st time I'd heard
that phrase in biologicaL management.
concept rare to start each nerJ year afresh,
not car r ping over arrp limit agreements,

~Re 1: Let rrm put another perspective on
that. You are qui te ri ght. The Council di<i
say that. They said, "Look, we guessed
wrong. The administrators, the manager s,
the Feds, the Council, the bureaucrats
all guessed wrong. Oon 't penalize the
fishermen for our ~rong guesses." And
there's a certain validity to that argu-
ment. The fishermen were saying, "We havrr
more fish out here than we know what to do
with." That was one of the reasons the
Council proposed turning back the clock,
setting new quotas.

Even though in 1977 the reported catch had
substantially exceeded the 6,00O ton quota
 later revised to 8,000 tons and later
revised again! in 1978 an acceptable quota
of 18,OOO tons was permitted and biolog-
ically valid. In October 1979, the
environmental statement indicated that
the haddock stock, for all practical pur-
poses, was reestablished on George's Bank
enough to permit a quota of 23,OOO tons.
The comeback was less dramatic, but simi-
lar, for cod: 11,000 tons in 1977, 32,0OO
tons at present. The 1979 quota of 32,000
tons is very close to the 40-year removal
average of cod from George's Hank.

Questionr Are you saying that the stocks
ruc e gone back up, cn' a gou jun* eaytng
the quotas are set at Levels as if the
stocks revere at the Long-terrn average7

~Re I: The environmental impact statemerrt
says these stocks are up and are at the
long-term average; therefore, these are
perfectly acceptable removal rates.

Questionr JAat ie the afSX for haddock'

~Re 1 : About 30,000 tons.

Now let's ta}k about what actually happe" d
in the 1979 fishing year. The fishermen
did not reach the quotas; they caught
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chan the acceptab1e biological catch based
an the biomass assessment. Indications
were that the fish weren't there. On the
other hand, the quota for yellawtail
f]aunder for the western part af southern
New Eng1and was 5,00O tons. This quota was
set to permit a catch that was considered
unavailable and hasn 't changed in three
years. However, 13,000 tons of ye 11owtail
was taken last year although the quotas for
cod and haddock were not reached. There' s
yellowtail flounder all over the place off
southern New England. It's a strange,
ironic, situation that at the moment nobody
can adequately explain.

guestionr pith the C'ounciL pushing for
quota r emoval, do pau think that the
fishery is going tc go back up to its
l orrg-term average and not azceed that?

~Re 1: Yes, probably. First of all, if
the stocks are near the long-term average,
as the assessments indicated they were last
fall, what's the point of quotas anyway?
The Original purpaSe Of quOtaS waS ta
rebuild the stock. Okay, the stock is
rebuilt: why have quotas?

requestion: You don 't feel that there 's a
possibility cf fishing pressure cahsing a
crash, or of ec many smaLL fishemien
getting info the rrrzrket that it uriLL become
econcrrrn.caLLp unfeasible tc oper ate?

~He 1: That's a possibility, but it's a
possibility which is less unacceptable than
is the cost of the quotas, the trip limita-
tions, the vessel class al1ocations, and
the quarterly allocations. The costs of
those should not be underestimated. We
have paid for them with the validity of the
commercial landings data base in New
England. The National Marine Fisheries
Service depends upon that data base as part
of the stock assessment procedure, and
since 1977, it's been distorted by false
reporting: cod reported as pollock,
yellowtail reported as black-back or
pollock. You 've got to go pretty far to
report yellowtail flounder as pollock, and
it's been done. Nobody dares use the data
base anymOre. And that'S anb Of the COSts
of the quotas and the trip limitations.

question: Tsnrt the rrzzjcr thrust of the
FcMA pr ctecticrn of the rmjor resource,
based on the best scientific data
available, nc rrzztter hem bad that data?

~Re 1: I'm sorry I don't have the Act with
me. I'd like to be able to quote it
exactly. It uses the phrase, "ta prevent
averfishing." What I said earlier was that

yau can o'n1y define over fishing in the con-
text of the management objectives that you
set up in the first place.

I find it difficult to be1ieve that we must
abide by any data, knowing it may indeed be
quite bad.

Questionr lrkzintain and rebuild?

~Re 1 . Maintain and rebuild, that's right.
A1l right, the stacks are rebuilt.

~ssationr lkzintain?

~Re ly: Okay, maintain, well, who's to say
~if t e stocks were rebuilt after the
foreign fishing onslaught when they took
1.3 million tons in 1968, they 're not
going to maintain themse1ves under the pre-
sent fishing effort by the United States.
They may not. This morning, Alan Guimond
was asked how to get fishermen to report
data accurately if it's in their best
interest nat to do so? One good way is to
allow a stack-collapse of which they are
undeniably the cause. A collapse that
can't be blamed on the Russians ar the West
Germans or anybody else. That may be the
cost to get the kinds of data that are
going to be needed to really understand the
condition af the stocks. It's kind of
drastic, but we' ve had a bad experience for
three years.

Questicrnr During those trying times urhen
all the regulaticns vere changed at such
frequent intervals, do pou think the C'oun-
cil ms providing Leader ship?

~Re 1 : NO, the COunCil waS reaCting in a
very harassed fashion.

~ueaticinr Vere they providing the scien-
ttsts in Vccds Hole tPith clear-cut
obj ectiv es?

~Re 1 : No. But the scientist's job is to
provide assessments, nat to manage the
fisheries. The assessments are not depen-

dent upon management objectives.

Questicnr Another thing 1'd Like to br ing
up is that I sert of have to disagree raith
some cf the things you 've said, especiallp
about stcrck rebuilding to achieve Lcrng-term
aver ages. The haddock stock, for instance,
may be at its Long-terrir average in terms of
its Qeight, but ther e's cnlp one pear class
represented out ther e.

~Re 1 : Three, three year clasSes.
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'uestionf ihe 'lS year i:Lass of hadd ock is
substanttial on~ terat's beentne or

reer'ldi irt tile last ~

seventy-Six waS al So StrOng, and
~Xe ~<,-s a st.rorg year class, too.

Seventy-eight is, but it urn't
ec��it until sometifne Late this summer,

But it's there.

hat;'s t e. ne 'lt gear class
o�e ol' the looest o cooed, if i can

correct you

I' ll SOrry; you' re prObably right.
m thinking of cod.

ueeticn: J tkte respOns'i ble Jor
ock assessment, so J knots pretty clearly

Lrhat...

Xe 1: Okay, then I won't argue with you.
our point is well taken. You' re saying

that even though the biorrass is up, it' S
based on a fragile foundation.

inestf on: The othe posnt l dttk 'to stake
s tl t l sh nk the a 'seesnsnt g o p in

ltd'cede HOke has OVer the yeare rmtintained a
rtdcord of soLia assessment urork that co~Ld
be checked.

~ke 1: I have no quarrel with the accuracy
of the assessments; that's not my point at
all. The problem is what is done with the
assessnrent, There's been a lot of turmo>1
and talk about the valrdity of the assess-
ment, and even thdugh the COunCil haS been
involved in that to a degree, it has never
really refuted an aSSeSSnre nt frOm the
Center. It has reluctarrt ly arcepted them
and therl made sOme mOdr fiCatisnS aS the ACt
says it shall.

decent nsddre:es ng .hs points *hat 'ae e
Trade, one thirlg that troubled me

vhen i uras vrore closely associated
with the situation tms the apparent reducea
Concern jOr the neede Od the reSOurCe by
COuncil meffrbere iJ' it meant Curtailing

thec~y, id" a qucta ie reaChed
eJo"e the year ie Out, all T'ishing that

that species must stop. I think
s a p"ol Lem that Congress del,iberately

uilt i«o the Act, and it is difficult to
I think probabLy the most

a st"eeetnd. e~ple rJae the One in iyero
nd that Hpencer j ust addressed. Zn

the Council clear Ly unde~stood
the si"tuatian bef'Or e the VOte. ycu Can' t

" any ' tner species trithout catching the
s tnat are in trouLLe; therejorep aLL

fishing triLL stop for the rest. oJ' the year.
Fverybody unaerstood that LeJ'ore t.ney
votea. Then in yovember, trhen it looked
like they rver e going to exceed fhe quota
and the f'lhtl'sgi' rvas going to close the
fisner y, some voices protested, "kate LL,
rsre thought it meant that, rue never uvduld
have voted that my."

This built-in conJ'Lict oj interest caused
by user s rrzxking decisions utzs a deliberate
part oJ' the Act. J r emember one highly-
r egarded leader on the CounciL, @hen ~eked
if he utkuld defend a biologically sound
quota, saying sl hrouLd let the peopLe
continue to fish, and over J'ish the resource
rather than have them stop jishirrg jor some
period oJ' time in the year. Raise the
quota so they don't have to discord Jish
rdhi Le fishing for another species. 2' think
they should continue to fish throughout,
even if it's at the expense of the
resource, based on the best assessment data
you have." Again, I' ll never for get
talking tO a fisherman urith rdhcm T ukts very
impressed, a highly regarded, ar ticulate
highliner ~ He said, 'Muxtever you do it 's
rlct rationaL to stop us from fishing. SOme
of us rviLL have to stop fishing before the
rSSOurCe ie damaged, so don't ulorry about.
having to stop use s He said, "Econorrrtcs
reiLL eliminate the ureak, and ths more suc-
cessful ones uriLL stay right to the end,
and it rJon't hurt the resources n Could you
address that issue for a rlsoment, based on
the vieurs that you trere offering us today?

d+ 'He 1: Nell what you are saying is that by
e inition, taking 11,000 tons of cod � the

optimum yield--is overfi shing, Hut as it
turned out, 1 1,000 tons was set to rebuild
or rather to increase a cod stock at a cer-
tain rate. Now, if you should choose to
rebuild a cod stock at a faster rate, then
the quota should be set at 8,000 tons; or if
you should choose to rebuild the cod stock
at a slower rate, the quota should be
12,000 tons. In which case 11,000 tons is
not overfishing, is itq Choosing the rate
at which to rebuild the cod stock is a
social decision. Overfishing is only
defined in terms of what it is you' re
trying to do. As I mentioned this after-
noon, if you' re fishing in the North Sea
and your management objective is to
i ncrease the yield of protei n from the
North Sea, then you should fish out all of
the cod, right down to the poi nt where
there aren't any signi ficant quantities of
cod 'left. This would reduce competition
between cod and herring and as a result the
North 5ea would probably yield more protein
than when we were catching both cod and
herring. That's not overfishing; that's a
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perfectly proper, legrtimate management
procedure to accompl>sh your stated objec-
tive because reducing the cod will increase
the prote in yield from other species .

"We accept the fact that
doing away ttrith quotas
may result in serious
depletion of one or the other
stack... that may be the
price ave haec to pay to
re-establish sensible
management."

Question: you are sayirrg that there are
goMyeare and bad years for the stocks and
ever y year is going to be a good year. A'osr
that 'e a nice optimistic vied.

Re 1: You mean in terms of recruitment,
p ac ng a lot of faith on a good year class
coming along? Yes.

usetion: lt eeeems ths philosophy
u lyr.ng doing array vari,th the quotas is
that every year is going to bs good, and
you knovr that that's not true,

~Re 1: The underlying philosophy of doing
away wi th the quotas i s not that we ' re very
optimistic about. future recruitment but
that the quotas that we have now are not
accomplishing anything useful and are dis-
rupting data collection, disrupting con-
fidence in management, and so forth. Ne
accept the fact that doing away with quotas
may result in serious depletion of one or
the other of the stocks. That's certainly
a possibility. Hut we recognize also that
that may be the price that we have to pay
to reestablish sensible management.
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Politics of the Fishery
Conservation 6
Management Act
Allan D. Chsslmonsf, Executive Secretary
Atlantic Offshore Fish and
Lobster Association

President
Stoning ton Seafood Products

The New England fishery, like no other
fiShery, iS diver Sified in geographiCal
make-up, ethnic background, tne type of
equipment we use, and how and where we use
it. ln Satire areaS Of the New England CaaSt
people are essentially fishing t.he same way
they fished 300 years ago. Qe have two
di St inCt tyPeS af f i Sher i e S: the rhabr le
gear fisheries and the fixed fisheries.
gobi le gear includes trawlers of all sizes
from small ones which can fish right on the
beach tO the larger Offshore veSSelS. The
fixed gear fi shermen are the 1ongl incr s,
the Crabber S, the patinen, and gi llnetterS.

ln the New England area we have essenti ally
eight nvajor ports  Figure l! and except for
Boston, as you go down the coastline there
1 s close to an equal di stance between the
ports. There are inany smal ter ports hut
these eight account for fhe ma3ori ty of the
OffShOre landingS, and handle the bulk Of
al'I of New E.ngland's catch. New Bedford
1 ands twice the value of fish of any other
port--sorw 10 million dollars ~orth of pro-
duct in the last year.

Qe have two very distinct types of fisher-
men bringing fish into these ports. Uay-
bOater S gO Out frOm 12 tO 24 hOurs, maybe a
day and a half. Others who go out from
4 to 1Z days, depending an the fishery
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and the weather. The levels of effort vary
from sinall, individually-owned vessels to
1 «ger, company-owned vessels, My brothers

1 are primarily involved in offshore
lobstering. lae have five 74-foot boats,
4'id we fish a four-day and five-day cycle,
usually between 3d and 3b trips a year.
fish soiled 1UU iii les off the coast i n
~U-i~u fathoms on the average.

" di f ference between the offshore lobster
"e'y and the Maine lobster fishery is:
iiuiaber uf People fishing in the

s"o« fishery is in the neighborhood of
o 1UU, but fhe Uulf of Maine and

"" h«n MaSSatnuSettS inShOre 1ObSter
' h«y has 18-15,UUU f i sherinen. Maine

""ts for the vast ma jar i ty of 1 obster s
lan

Maine also accounts for a fair
amount of groundfish.

Very rarely do these vessels venture down
below Cape Cod. From Provincetown to New
Bedford and fiewport and point Judith, there
is more of a flatfish fishery. 5ea
scallops are anat.her major item. Although
Boston has a considerable number of land-
ingS, the amount iS deCeiving beCauSe
Boston handles a tremendous amount of fish
that comes in by road from Canada. The
number of vessels that go into Boston is
somewhat limited.

We' ve heard a lot of discussion about the
FCMA and why it came about. Wel 1, prior to
the FCMA, foreign fleets were fishing off
the Hew England coast literally
unCOntrOlled eVen thOugh there waS an
internatiOnal agreement. They pretty muCh
fished where and when they wanted. The
U.b. did not have much say in what happened
because it had only one voice in the inter-
nati ona 1 sc i en t i f i c commun i ty. Tha t com-



niunity included soiire of trie easter ri
European bluet nations who were literal ly
out only i.o catcii tire resource. I per-
sonal ly du not bel ieve r.hat they had any
real regard for the resource itsel i. iror,i
the late bO's to the early 3U's we had
anywhere frorir 4UU to !UU dory vessels ot f
the easterri seaboard ot the United States.
The vessel types varied froin ISU- to I/O-
fOOt Stern t.rawlerS tO bbu- to bOO-foot
floating factory vessels. Their catches
were astronoiiical. In lg73, r.he O.S.
caught approxiinately b nii 1 lion pounds of
codfish and the foreigners caught approxi-
inately tfie saine. The U.S. caught B nii 11 ion
pounds oi' haddock while the foreigners
caught a little over B3O inill ion. The ones
for that year that really hurt were herring
and inackerel. The O.S. cauglit l.b million
pounds of herring while foreigners caught
approximately 4/B iiii 11 ion pounds. The U.S.
caught less tlian 3 million pounds of
mackerel while foreigners caught 6g2
mi I lion pounds. The disproportion between
foreign and U.S. catches was overwhelming,
and 1973 was not the worst year. Thi s
situation stimulated the movement to con-
sider extended Jurisdiction.

'When it actually came time to discuss
extended jurisdiction. the V.S. State and
Oefense Oepartments were adamantly opposed.
At that time, the U.S. fishing effort was
weak both on the ocean and in terms of
Shore-side processing capability. The
U.S. government has never looked upon
fishing as a very vi able part of the
COuntry 'S eCOnOmy. Uther natianS, hOWeVer,
look upon fishing as a major industry and
were very interested in procuring fishing
rights off our coast. The Oefense
Oepartment was concerned that other
countries' jurisdiction would probably
restrict military vessel and aircraft
access. To the State Uepartment, fishfng
rights had always been a little extra chip
thrown on the table in international nego-
tiations. Negotiators would look at how
important it was for, say the Soviets, to
fish off our coast, and if their fishing
was going to be affected by proposed
legislation then that legislation would
include a directive that the regional man-
agenent council and the Oepartment of
Coo«erce establish domestic quotas. The
State Oepartment would be di rected to al lo-
cate whatever was left over to the
foreigners. In the extended jurisdiction
through the FcfiA, the State Oepartment saw
a very serious threat to its position of
manipulating foreigners through fishing
rights. The U.S. had had one voice and one
vote in the international conclave, but
mast people felt that it was not aggres-

sively using its leverage for management
purposes. We weren ' t just sitting down and
saying we think the fisheries should run
triis way, "Spain, if you want other trade
considerations, then let's get this
togetiier." Instead, the governiient'S
policy towards fisher ies had resulted in
obvious overfishing and virtually non-
existent stock conditions that still ex~st
today in sonic areas.

"... the argument that if
eve close them  foreign
nations! off from our fishing
grounds they are going to
starve in the streets is
false."

To give you an idea of what I c.ansider the
wastefulness of it, I have some pictures
taken on the east and west coasts prior to
the passage of the FCMA. One, for example,
shows a foreign vessel which has sane seven
to eight tons of fish on deck. They' re
keeping t he squi d but t brow i n g overboard
almost seven tons of butterfish. They were
not trying to feed the hungry masses; it
was an economic. situation, it was business.
A lot of the fish that toreign vessels
caught off our coast came ri ght into thi s
country already processed. Now that' s
fine. Business is business. But the argu-
ment that if we close them off from our
fishing grounds they are going to be
starving in the streets is false. We are
talking about a situation in ~h~ch if we
just take a lit.tie bit of care and caution
and common sense we have a resource that
can be there, literally, forever. It is a
situation that no other fndustry arid no
other segment of the food producing
industry has ever had.

The fishing industry has a greater positive
ecanorrii c benef i t to New Eng! and than any
other industry. tvery dollar 's worth ot
SeafoOd that iS landed there yieldS fOur tO
four and one half tirnes its value in eco-
nomic benefit to that region. Now iii Nhode
Island, where I come from, they claim that
Jewe I ry i s the number one industry. Hut
the jewelry induStry dOeS nOt prOduCe even
eight percent the economic benefit r.fiat the
fishing industry does. Why? Because they
normally have to buy the machinery out of
state or out of country, and ttiey have to
buy the raw materials, the nretals, from
other areas, ~bile the fishing industry has
the raw product coining in right to the



Share line. The veSSe 1 s, Servi Ce equi Prrtent
for the veSSels, cre~S, the people on Sllare

support the fishinq industry, are all
i grit here . I he se pO s l t i ve aspeCtS of 'tile

rnduStry helped drive hOrne the need
to control tire resource better.

f i�al ly there was a move in 1;ongress and we
we re ao le to ge t passed the ex te ns i on of
our' f l S her i eS d ur i Sd l C t. i On under the F CMA.

lmplementlrrg a law iS a 1Ot di f ferent than
paSSlng it. COngreSS SonetimeS lS Very
crltital. It SayS why aren't yOu dOing
thr S or that? We gave yOu the laW, naw dO

Think of this: ln April 1976,
president pard signed the legislation
creating the FCMA. There waS lesS than ll
months from the signing of that bi 1 1 unti 1
it had to go into effect. Under the law,
we had to haVe internatiOnal fiSherieS
agreernentS with Other COuntrieS that ~anted
access to our sane. That meant that the
State Uepartrnent had to negotiate agree-
ments and these had to go through COngreS-
SlOnal OverSight hearingS, and Senate
foreign kelations Lormni ttee hearings
be fore ratification. Then we had to
eStabllSh preliminary management planS On
now to manage tlie resource for each species
that we felt. had to be managed. We had to
establish regional councils. We had to
have people nominated by the governor, go
through a selection process, obtain
c learances for these people, and so forth.
SO the hMI S went fram a very teChnlCal,
non-involved role of regulating any
rrShery, tO having alnrost total authOrity
thrust upon lt.

lhe period of tirade from signing to imple-
rnerrtat ron was one of the most difficult
per lOdS rhe industry faCed beCauSe Of the
uncertainty about what was going to happen.
We found out f,hat the industry did not have
its act together on the east coast, espe-
Clal ly up in Our area. We Still dOn' t,
and. beCauSe af the per Sona lit ieS invOlved,
I 'm not sure if we ever wi 1 l. Isut the

industry saw the FCMA as an oppor-
tunl ty ta ger. a little mOre prOteCtiOn than
we had had.

hawever, aS we Saw the regulatiOnS Start
Camlng from the State and CanvrrerCe
"epartrnentS, we Said, Wait a minute.
>«ethrng lS df'aSti cally ~rOng." Irat Only

we nOt getting addi tiOna1 prateCtiOn,
Were 1OSing Stxne Of the underStandingS

tween di fferent agenc ies, and even the
uSpenSlOrr of' the Uar t lett ACt was nat

for
picked up by the new regulatiOnS.

el gn fi Shing re Strict ian WaS riinima1.
«ad of gettlrig bet.ter, timngs were

getting wor se. 5o that 's wrreri we started
rrreeting with the hMI 8 and our local
congressnen. lretween our corrgressmen on
the Senate and House sides we 1 i tersely
held some Of the treaties riosr.age, WlrlCh
meant no one could fistr until we saw sone
semblance of further proter.tion for U.S.
fishermen. In consultation, tire
Secretaries of state and Corm.rerce made the
rllaJOf'ity Of the CharrgeS that we felt, at a
minimum, were necessary to afford the U.S.
industry some protection.

It is interesting to note that those
changeS made ln 1977, with the exCeption Of
one, have subsequently al 1 been dropped or
modified for a variety of reasons.
However, I 'l l return to that later.

"The management cotancib
have, can, and do serve a
eery important Ptcrlyose."

How, when you go to your congressman with a
problem, he says, "You have a nranagerient
COunCl92. r'o wOrk within the frameWOrk.'
The management councils have, can, and do
serve a very useful purpose. I personally
believe that the council concept is one of
the best things that anyone can cone up
with, but rfght away, the fiSherrnen were
CrltiCal Of the raanagernent cOunCi 1S. SOme
of their reasons were justi fied; sane
weren' t. One criticism concerned how you
get an a management COunCil. MemberS are
appointed by the governor. Let's face it ~
the person who happens to be with the right
party will be the one nominated. We felt
that the nraJority of people on the earlier
council did not have a true sense of what
the industry was or was not doing. I used
to have the desire to be on the Council; l
do not have that desire anyniore. I am
finding more and more that tire types of
things affecting the industry are beyond
the Council 's authority to regulate. The
CaunCil'S StruCture, the way it iS, the
Overriding conSlderatiOn that the Cormrerce
department Can and Sometimes does exeroiSe,
lead me to believe that you have to be able
to do more than you can by just par-
ticipatingg in the Council� . More and more .
what we consider to be the real issues are
being decided in washington with the policy
makers and with the administration. That
i s the place to concentrate some effort.
And SlnCe we Only have SO much effart tO
put forward we have to cover all the bases.
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Quesiio: V' f.;. La* ': Vv decided
|n 1877.

~ke 1: The 19! / dr ~ ft rede f i nod tlie zones
or 'windows", as they were ca 1 leo, in whith
fareigner S could fr Srr, and when tliey were
open for particular species. liefore lg77,
the windows were considerably Iar ger--
considerably closer to shore. We felt that
at least it ought to be illegal for a
foreigner to destroy our gear. bo we
~anted a systerir establisfied in which
foreigners would; 1! know where our
equipment was; and 2! stay out it. We were
able to get the Coast board to voluritarily
t ake 1 oc a t i on repor ts f rom dome st i c f i sher-
raen of where their equi pnrent was and broad-
cast this to foreigners. Foreign vessels
were then to stay two riri les from those
areas. lf a fisherman did not report his
gear, then quite honestly the foreigners
could not be held responsible for any
destruction. Another regulation concerned
an area commonly referred to as a 10U-
200-fathorri curve. ln sonre sections thi s
area is less than a quarter-mile wide, and
in some areas it's 10 to 12 miles wide, but
it has always been the dominant grounds and
the reproductive grounds for the lobster,
and the over-wintering grounds for certain
fish. The sc.ientific conrmunity lras said
this area was extrenrely critical during
specific months arid warned against using
certain types of equipment at those times.
We felt that putting something on the
bottom at any time in areas that are bio-
logically critical during certain tines
could cause irreversible damage. That
regulation has been dropped. The two-mile
buffer zone is down to a rrrile. The coun-
c.i ls are sti 1 1 tryi ng to come up with regu-
lations far the fixed gear industry that
would make reporting gear mandatory in cer-
tain areas' as well as marking it so that
both U.s. and foreign fishermen will have
a good idea af what they 're looking at when
they come across it.

"We feel that the utah.ole
objective of regulation is
to allover the U.S. industry
to grow urhile decreasing
foreign presence."

Uther regulations in the lg77 draft allowed
foreign fisherrimn certain bycatches, and
Same Of t.he byr.atCheS were Of fiSh that we
traditionally catch for the fresh fish
market. For example, the Soviets had a
bycatch allocation last year of approxi-

mately $0 thauSand tOnS. ThiS waS predami-
nately red and silver hake, some squid, but

thousand tons were of inixed species of
t ish. Noire Of theSe were very important tu
the U.5. industry. More iniportantly, we
feel tiie wliOle Ob~eCtive Of regulatian iS
to allow tire U.b. industry to grow, while
forcing foreign presence. part of tiie
o bye c t i ve shou 1 d be to pr o v i de inc ent i ve to
the U.b. industry.

"For certain species, you
cannot convince fisher7nen
that the resource is in such
trouble, because they are
catcking the limit more
quickly than they could six
to ten years ago. Someone' s
urrong."

Have the FCMA and the CaunCi1 establ iShment
helped? kfel'1, looking at statistics and
compar ing the U,S. and foreign effort off
New England between lg73 and 197d, we have
inCreased Our landingS in all CategarieS.
The increases vary from a minimum of 12
percent to 40U, 5clO, and 6UO percent.
Foreign effort has been decreased to the
point where total allocations to foreigners
i n lg7g and lg80 are less than tne amaunt
for a single species in lg73. So we' re
seeing a turnaround. There are a lot of
Species foreign fisherinen are not permitted
ta catch. They are the ones that are in
SuCh terrible Shape . We 're still repairing
what was done in the early 1970's by
foreigners.

While StatiStiCally the S~tuatiOn SeemS
pretty good, questions rerrrain. How rruch
regulation is good? The industry nas
1 Oaked at management planS that have COnre
Out SpeCifically in 1'ieW England. We have
had nuvierous changes in our groundfish
plan. We have had closures. We have had
the closures lifted through political
pressure. We' ve come full circle to the
point where va 're saying maybe we should
Start Over . Maybe we shOuld loOk at thiS
1;hing entirely differently. 1n some
fisheries, for example, fishermen can only
Catrh a Certain amount beCauSe the SCien-
tiStS and management planS Say there iS
only a certain number of fish out ther e to
be caught. For certain species, you cannot
convince fishermen that the resource is
SuCh trOuble, beCauSe tney are catChing the
1 imit mare quiCkly naw than they have in
b-lu yearS. SOmeOne 'S wrOng.
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South Atlantic,
Caribbean, G Gulf of
Mexico Fisheries
William H. Stevenaon, Director
Southeast Region
National Marine Fisheries Service

When I talk ariout the South Atlantic, I'm
not going to be talking about the Western
Central Atlantic area, I 'm talking about
the area of the Southeastern cO~st of the
United States from North Carolina to
Florida and the coastal area of the buff of
Mexico. First in the management picture,
there are no corimrercia1 fisher ies operating
in a vacuum anymore. certainly not in the
Western Central Atlantic area. dut beside
the cormrercial fisheries, there are many
other factors to «unsider in inanaging an
area. FOr that reaSOn, in reviewing the
Western Central Atlantic area, l'm first
going to discuss the living marine re-
s ource s and inan ' s act i vi t ie s wi th those
reSOurreS, inCluding f iSherieS, fiSherieS
develoixnent, habitat protection, and
fisheries management. We face soine
C hal 1enge S in ina nag ing OCean re SOurCe S in
the Western Central Atlantic. 1' ll end
wtth a diSCuSSiOn Of hOw we are iieet ing
these rhal lenges with some specific new
fisheries managenent activities.

Historic, beograyhic, and Social Background

One of the interesting tihings about the
western  entral Atlantic is its history.
Historically our interest in this area goes
bark tO the dayS Of  :OlumbuS. Uur eConOmic
and political interest in this area goes
baCk, aS a natian, tO the MOnroe uOC?rine.
In it we said What s your s is mine arid
what's mine is mine, and if not, we' ll go
take it away."
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Sf. i 11 Operate I'urlda llericd I ly On tlidf.
baS i S in tr>e WeStern Central At 1 antiC. lu
tne present day, tlie L. S. rias S igni f1Cdnt
interests in the area, reflected iri recent
Sfateiiients by I'revident Carter Oii Our re la-
t i orishi p wi th ' uba, pa r t E c u I ar I y coni er ii i iig
uuba s act,ivi ties in Africa. Bven»ore
reCently, the U.!. intereSt iiaS been
obvious iri the debate taking pl ace in
Corigress concerning tlie ratificaf.ion of the
treaty for tiie use uf the panaina i.anal.

The area I ii talk ing abOut tad~y iS the
Saiie aS the pradett area Of FAU Or the
United Nations Uevelopiient I'rogram  UNUP!,
generally bounded by 3b' N 4U' kI. with a
little added area. It takes in the central
part of the North Atlantic Ucean froin the
eastern ti p of Brazil to Cape Hatteras,
North Carolina. It's diverse geograph-
ca1 ly, cl iuiatological ly, political ly, eco-
nomically, socially, and biolOgically aS
far as terrestrial animals are concerned.
However, it is one maJor marine ecosystem,
as you wil I see. It i~eludes mayor sec-
tions of the Norf.h and South American con-
tinentss, as well as extensive island
StructureS; sore Of the highest and lowest
geol ogi ca 1 format i ons. beol ogi ca 1 ly it' s
foriiied by glacial deposits, oceanic pro-
cesses, volcanic actions, ard biological
formations as well. I;limatologically, it' s
tropical and subtropical. The tropical
equator passes roughly through Panama. for
t.hGSe Of you not fami 1 i ar with thiS part of
the world, the climatological equator does
nOt lie ala~g the geographical equator in
this part of the world. It is found about
15 north, generally about ~here the Panama
Canal i S, then wOrk S it S way ba Ck SOuth,
This gives an extensive tropical character
to this area. There are about 44 n~tions
with interests in the area, representing
all political, cultural and religious her-
i tages of Af r i cans, Europeans ~ Indi an s
native to the area, and iifodern civiliza-
tion. These people have been using the
ocean for food, for cuuvwerce, and far a
Sewerage pl ant fOr thOuSandS Of yearS.

tCOnamiCally the inhabitantS range fram
extreiiely poor fisherifen, farmers, and
hunters to inhabitants whose Sf,andard of
1 iving includes the most advanced techno-
TOgy. lhe moSt advanCed ~reaS inClude the
area araund Hiami and I.ape Canaveral on the
CaaSt Of FIOrid~, and the north central
Caast of Hexlco, which iS highly iridustri-
a 1 ized. Tffe region inc. Iudes plush tourist
facilities and nas a large tourist trade.
In suiii, the econoiaic prof i le of the western
: entra I Ar.1 antic peuples goes al! the way
from the AmaZari Indian thrOugh peuple aS
S Opfi i S E 'I C d ted a S yuu dnd I .

I a ride I,dr t. uf the area i S nOf. eCOnOmi-
cdl ly self-sufi icient; i»ost of it is in
whdf. is fern< d trle Thl I d fiar 1d. There are
s oi e e r I t Oii r d ig i n g e C Oil ai i 1 C de Ve I Opine n t S
taking place, particularly on the conti nen-
tal i.iasSug ds a reSult of the expanded uSe
0 f rid turd I re SOur Ce S, parti Cu1 ar ly petrO-
Ieuiii in He xi co and Venezuela, but also as a
reSult of trio developinerit of fiSherieS
thrOughvut. t»e entire are a. Uther areaS
are very Iiiiited in tiieir potential for
econoxii c rie ve I opiiient, particularly the
iSlands in the CarrIibean area ~ beCauSe they
simply do not have extensive natural
reSOurCeS although tliey have expanded pOpu-
I at i Ons. In fisheries the a Va i 1 abi 1 i ty Of
.nadern tec.lino logy, both Of refrigeratian
and tranSpurt~tiOn, haS expanded intereSt
in tnis particular area, even all the way
from the State of Uregon.

The U.S. haS been uti liZing the resOurCeS
of the area as well as attempting to devel-
op the capability of the area's local
peopl e over the year s. kecent Ty, we have
iiiade soine significant inroads. For
example, the traditional seafood product
sold throughout the Caribbean, baccallu, or
salt-dried r.od, is being displaced by U.S.
frozen products.  Baccal lu is a Spanish
word, neaning salt-dried fish. I' ve read
of it being eaten by Irish monks going
across the Nortii Sea. Perhaps it is of
Scandinavian origin.!

Host bacca 1 lu i S prOduCed in Canadd Or in
Greenland. It's only with the recent
advances in refrigeration that the United
States has been able to penetrate the
market in this tropical area with the
diStributiOn Of frOzen produCtS. TheSe
have tended to replace salt-dried fish.
The interest in salt-dried fish in
countries with subsistence economies is the
saiiie as it is everywfiere else. If that' s
all they can get they'l l eat it; if they
can get anything else they won' t.

The social structure in the area includes
large, poor population segments who support
extreimely sina I I, very affluent and
SOphiStiC~ted segments in leSS-deVelOped
countries where less than I percent of
the population owns or domfnates gg percent
Of the eCOnOrniC wealth. At the other end
Of the rdnge are CauntrieS with a SOCial
order like that of the United StateS having
a large middle class. This var iance
creates a series of stresses on marine
reSourCeS, On the principle of the diStri-
bution af tne wealth of the sea, and a'iso
on questions of access to mar ine resources.
For exariiple, the creation of a colillrer cial
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curve Of WeStern Central Atlantic
kesources

Figure 1. Environmental Characteristics of the Western Central Atlantic
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f i Srler'y Ilrdy irt faCt. '.I'I SPI ~ e a Sut;S I Stence
fiShery cul t.ure and Creah Very Ser iuuS
Social arid eCOr10lai C StI eSSeS ~

1 ruil' the biOIOgital PerSPeCtive, tile ter-
restrial1 resources are extremely varied,
WOuld be eXperted in a trOpiCal Sit uati url.
They terld tOwardS great Var iat i onS In
SpeCieS with re latively Srlla!I pOpul atiOrlS,
resul tirlg lrl a very large biomasS but nO
1 arge single-species I>opul atioris. Tiie
marine situatiOn iS SOrnewhat tiie Sarle. It.
enCOmpaSSeS a Si ngI e ma!Or eCOSySteli but
haS a great biOlnasS of lnariy speCieS. It
extends from the eastern ti p of IIraz il
north~ard through the Caribbean, through
the Uulf of mexICo, and alOng the south-
eastern coast of the United States to Cape
Hatteras, North Carolina  Figure I!. The
environmental unity that allows this
biO'I Ogi Cal unity is ttie OCean SyStem
created by the division of the western-
moving South Atlantic Fquatorial Current
that divides at the easternmost tip of
ISraZii, and rnOVeS then in a narth and SOuth

direCtion. The northern branch iS knowri aS
the guyana Current. It moves northwestward
a lorlg trie CoaSt and enterS the Caribbean
trirougli the Leeward ISlandS. Sma I I Colil-
porentS of the Nurtri hquatoriaI Current
enter trle I.ar ribbeari thrOugll the Windward
I S larlds and paSS northwar'd through the
reIiion. In other words, there are currents
paSS'Ing irltu tne Wiridward IS landS arid baCk
out again at the sanie time. This is a
wariil, trOpiCal area. Few adultS Of the
species that inhabit it stray northward of
Cape Hatteras Into colder waters; few lar-
vae drifting in the planktonic gyre survive
nortii of that point. There are some 16U
riverS, inCluding SOule Of the largeSt river
SyStemS in the wOrld, like the AmaZon, the
Urinoco ~ and the fiississippi kivers, which
annually add a significant amount of
nutrientS tO thiS area. In add~tiOn, there
are several significant upwelling areas
whiCh a lSO COnt ri bute tO the enri Chlnent Of
the area and thus to the support of the
large biomass. we find that sorlre of the
technical work done in that period wasn' t
bad, and for the region we' re discussing
today is still fairly valid.
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RESOURCE SUMMARY

SPECIES BIOMASS  LBS.!
MENHADEN 1, 200,000,000  YIELD!
THREAD HERRING 1, 20$000000
SKNISH SARDINES 560,000000
ROUND HERRING 1,000,000,000
ANCHOVIES '?'
SPANISH MACKEREL ?

BOTTOM FISH 2,000,000,000
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It is our objective to identify, for the
ldeStern Central nt l anti c, reSOurCeS whiCh
have a large unused poter.tial. In rela-
tiOnShip tO Otrier dredS, I-igure 2 giveS yOu
SOne ConCePt Ot tlie SiZe Ot that. Putting
nuurber s on these populations i s di f t i cu 1 t;
numbers I will use in this talk are simply
estimates, as specific data are lacking.

kie nornially divide these resources into two
gruupS. lhe tirst iS oCeanic, whith is
priniarily made up of pelagic tuna, bill-
fiSh, tlying fiSh, and SharkS. I'm not
going to dwell on this group today; its
diStrtbuti On iS warl dwi de, and muCh infOr-
matiOn iS available elSewhere about theSe
fisheries. Uur priiriary interest is foc.used
on the coastal marine resources.

The Gulf and coastal fisheries are tied
together by the common physical features of
the regiOn, Such aS the I'ulf Stream and the
1'uyana Current. The concept of upstream
recruitment of marine fisheries resources
'ls extretrtely important in this area,
whether you' re talking about development of

Figure 2. Idealized Cross Section of the
Gulf of llexico

lildndgel ri! nt Ol' COuiure re i d I f i Sheri e S. TO
SubStanti ate this Curicept we need to dO
dridit iona l reSedrcli by uOSerVing ttie larVae
ot Sur.ti resuuroes ds tire spiny lobster arid
Sonic ut trio rect r»h. IheSe larVal tOrrnS
are carr ied by trie buydnd  ;urrerit and the
bolt Stream, arid neve lup irito adults
downStredii wriere they are Iiar veSted. ThiS
coiiipl i tates resourCe rndndgernent dS manage-
inent success iri any one area rriay depend on
managenrerit ut the area dS a whOle, in-
C ludiriij ter r itOridl waterS or' 44 di fferent
polititdl entities. MoSt uf the reSOurCe
intOrination that. we Iidve pertainS tO the
I ul f of Mexico. I-igi.re 2 is an idealized
cross-section of the bul t ot Mexico. It
gives a very simple idea of the inshore to
offshore distribution of the living niarioe
reSuurCeS fourid in trie whOle regiOn.
lmpurtant geOgrdphic featureS intlude Iarid
iiiaSSeS, eStiidries, barrier reetS related tO
SpeCific estuarieS, dnd a long, ShallOW,
coastal pl~in. Ide divide the resource
habitdt intO a SurtdCe dred dnd a bdttnfll
area.



The eStuarirte populatiOn rangeS to about
1U,UUU meters of fsliure, another population
ranges between ttte IU ~ UULI and zu,uurl-ntete<
perh+.'tr r, and artuther pupul ation outSidt.'
of that. These popul atioris ">tack

SurfaCe artd DOttont relatiOnShip. In
consider'ing tttanagel'tent titti s ber;ones very
ttttportant, particularly when lookitig at ttte
availability of energy sources auld ttte
efficiency of har vesting, as energy tnay
become very critic~1 in the "kilocalorie-in
kilocalorie-out" kind of fortttula.

In the estuarine area the ticenhaden resource
in the  'vlf af Mexico is a classic.
Directly outside of this is a biomass of
Ittlat we ca 1 1 the thread he rri ng. fhe
menhaden and thread herring are sitai lar.
They are both clupeoids which generally
oCCupy the SurfaCe area and haVe a biautaSS
potential of about 1.2 bi 1 lion pounds per
year. lhread herr ing have leSS than a twO
year life cycle frottt hatching of ttte egg to
the death of the adult, as do ttenhaden.
The data base for this information cattte out
of adult biomass estimates made on egg and
larvae surveys taken on the west roast of
Florida. All other informati on we have
tends to corroborate tliis. Our estimates
for the entire balf of Mexico were extrapo-
lated frotrt this information. Further off-
shore from the thread herring are the
Spanish sardines, which range between
depths of 10 and 20 meters.   In the
coastal area, 18 meters defines an area
about 16 kilometers from the beach.!
Outside the Spanish sardines we have what' s
known as the round herring, again, a
resource with a very large biotttass, which
extends out to about a g0-meter contour.
In this particular part of the world, we
lose the coastal influence at the g0-meter
contour. Here we get into oceanic forms
about which there is little known in this
area, either for the pelagics or the
demersal species. Several species of
anchovies range from the coast out to about
g0 meters throughout this area. The size
of this population has never been surveyed;
however, anchovies have been taken in
almost every fishery in the area. Feeding
on these resources are the Spanish
mackerel. The size of this population is
not exactly known, but appears to be
closely related to the size of the anchovy
resource. It is with the Spanish tnackerel
that the cotmttercialized recreational
fishery begins to demand a share of the
resource along with the coutmercial
fisher ies.

THe bottom fish resource starts from the
coast and extends out to about tlie 90 trteter
depth COntOur in the Uul f of MeXiCO, and

stttt larly for tlte entire south central
Atlantic coast of the United States. It' s
uiade up of a very large ~ complex group of
t t stl uutf vertebr ates and invertebrates,
w t th,t t ital bio tas> yield uf about
h t 1 1 i u i puurtds annual ly. Cot tt terc t a 1
fish, ries are built on both the reef fish
arid grouridfiSh reSourceS. lhe reef fiSh
are do,.li tlated l!y the snappers and groupers.
tttttong the crustaceait resources, stw i«p I >
th ~ nost valuable in terms of dollars,
although it iS not neCeSSai ly the largeSt.
Other CruStaCe~n reSourCeS i nC.lude Spiny
lobsters, blue crabs, stotte crab~, and the
Swimming CrabS. The htalluSCan reSOurceS
include seven species of squid and five
species of octopi that generally inhabit
shallow water or grassy flat areas near the
beaCh. rhany Other SpeCieS inhabit shallOw
estuarine ~ater, inr.luding oyst.ers, clams,
and conches.

The marine resource is very diverse. It is
made up of many different stocks and popu-
lations, with no large, single population.
Figure 3 shows the estimated domestic and
fOreign CatCheS and unuSed patential fOr
North Atrteri ca.

Figure 3. Estimated Foreign Catch and
Unused Potential

Area Fisheries

Wttat iS trtan dOing with thiS reSOurCe?
Three gr OupS participate in the f i Sliery:

1. the subsistence fishermen

the CarmherCial fiShermen

3. the recreational fisherttmn.
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"... sttbsistence-level
fishing off many of the
isbn and le.~~&4jelo~d
cotantries may greatly exceed
 catch! estimates far both
commercial and recreational
fishing in the U.S."

It's difficult to be specific about the
partiCipatiOn Of theSe graupS fOr tlie
entire area because the data base is
neither complete nor easy to get.

ln many COuntries of Latin aaneriCa and the
island chains, production is largely for
subsistence. Actual quantities for this
fishery are lumped with the eStimates for
cmmaercia 1 landings� . However, it ' s my
opinion that subsistence-level fishing off
many of the islands and lesser-developed
countries iaay greatly exceed the estimates
for both cormnercial and recreational
fishing in the United States.

Having spent a considerable amount of time
in these areas, I'm convinced that the
SubSiStenCe take is SubStantial. ThiS
catch i s iiaportant to the economic and
SOCial StruCt.ure of the region. It is
extremely impOrtant when making laanagevient
decisions for coammrciai or recreational
purposes. There are very few records on
this fishery, and that is logical. Most of
the Catch is c.onsumed by the fisherman' S
family or within the iaviediate sphere of
his local vi llage. It dOeSn' t. enter into
any economi c system; in many cases it
doesn t even enter into a barter system.
iaith the social StruCture of SubSi StenCe
fishermen in this area dominated by an
Afro-Spanish-Portugese culture, there are
few records.. The fish seem to dissolve as
they hit the beach.

CNmnercial fisheries in the area are
extensive and varied. The most recent Food
and Agriculture Organization figures
indicate that for 1977 there were 1,429,000
nmtric tons produced in the Mestern Central
Atlantic. The great bulk of this product
vras from the United States, where in 1977
approximately 917,000 metric tons. valued
at. gb46 ini llian at the eX-veSSel level, WaS
produced. In lg!B, the U.S. production was
1.3 mi llion metric tons. This increase
caused a significant ~ncre~se to show up
for the ent~re Western Central Atlant~c.
MOSt Of it reSulted frOm a bauia year in

aennaden in the Uul t of Mexico. lhe total
yield ot the entire area did not increase
in propurtiori to the increase that took
p 1 ace the~e. pr uduc t i on of the Western
contr'a I At 1 anti c. is s 1 ight ly 1 ar ger than
f.lie pac i f i c coaSt pr oduCt i On in i etriC
tons, but has less value. The difference
refleCts the catch which goeS ta the oil
industry fishing on uenha,den, a lower-
val > d, ex-vessel final product than most
of the products coming out of the Pacific.

I'd like tu summarize the commercial
fisheries by species or groups of species.
ln doing so, I call to your attention a
paper written by kotf Juhl, which wi 11 be
published in the Proceedings of the I'ulf
and Caribbean Fisheries Institute this
spring � gBU!, where mucih of' thiS infor-
mation is available.

Mexito and Central and South AmeriCa haVe
1 ar ge conrnerci a 1 fi sheries for shrimp and
clupeoids. There is much artisanal fishing
f rom ve sse 1 s o ve r ei ght me ters in length,
boats under eight meters in length, and
even subsistence fishing from beaches and
canoes. The inhabitants of many of the
Caribbean islands, including the Bahamas,
re ly on a fairly stable artisanal fishery
for reef fish and spiny lobsters. Somm
islands rely almost exclusively on a
single-species fishery, for example
Barbados on the flying fist> fishery. Cuba,
in addition to a large arti sanal fi shery,
a isa has large coamiercial fisheries for
tuna, reef fish, and shrimp. These larger
resources, however, happen ta be off Other
people's coasts.

There is still a dory fishery for reef fish
in Cuba, primari ly fished by students in
the 11 to 14-year age grOup. They paCk 20
kids into a boat and send them off to
anotlier country's coast where they' re not
allowed to land. The boat lies TS miles
offshore and every morning they put a
couple of kids over inta a little boat to
go fishing for reef fish, These expedi-
tions are usually about three months long.
They send the kids home telling them, "Now
you' ve grado~ted." You can imagine how
difficult it is to get people to stay in
conmercial fisheries.

Menhaden off the southeastern United States
are the only clupeoid fully utilized in the
Western Centra 1 Atlantic; the catch is
700,UUU metric tons per year, Heported
CatCheS fur Otlier ClupeOidS in the WeStern
Central Atlantic are highly inaccurate, as
I' ve indicated. The potential harvest for
these species has never been estiiaated
except for a few species in the north-

80



easterri jul f ut Hexico, al tliough tliere ' s
COilhlu<l agr'eei ion t tiiat. a l ar'ge pdtent i a 1
exists off Columbia, Venezuela, and
nortlieastern brazi l.

Industrial clupeoid fisheries ort the
SOutheaStern United StateS,  that'S hurth
Carul in a and I. I ur i da !, Cuba, CO 1 uiiib i a,
Venezuela, and Brazil, are siiiiilar, That.
i S, there are variOuS SiZed veSSelS fr Shing
with purse seines for these resources.
Fish ia.al and oi92 are the,najor products of
the fishery . Along the southeastern Urii ted
States a small artisanal fishery also
exists froiii shore and froi» some boats.
Beach seines, cast nets, and lift nets are
used in conjunction with night-light
systems which attract and hold the fish.

Host of these artisanal fisheries are tor
bait for the recreational fishery.
Ar ti Sana 1 fi Shing OCCurS thrbughuut sexi CO,
Central and South Arrerica, and tlie
Caribbean areas. Here they use beach nets,
cast nets, lift nets, and weir s. In these
areas all of these fish are eaten.

The pelagic fishery for tnis area as a
whole has been estimated to range between
1.3 million and 2.g million metric tons.
Oceanic pelagics, par ticul arly tuna, are
fished actively by many nations located
both inside and outside the laestern Central
Atlantic region. There is some inaccuracy
in this figure regarding tuna because a
large portion of the tuna 'landed in tlie
laestern Central Atlantic, particularly the
Canary Islands and puerto kico, is actually
from outside the area, so the number does
not necessarily reflect the catch
originating from regional stocks. The
pelagic fi shery st.ocks are considered to be
harvested close to or at maximum
sustainable yield, and the corrvnercial
fishery consists of large vessels fishing
with longlines or purse sei nes.

8 i 1 1 f i sh are fished recre at i ona1 ly a 1 most
exclusive ly throughout the area. The
bi llfishing in this area off the coast of
the United States is the only directed U.S.
fi shery fur bi llfi sh. It is recreationa'1
only. These fish are released, or retained
and mounted as trophies. In other areas of
the laestern Central Atlantic, many billfish
are cauglit incidentally by tuna operators--
long-lining or trolling--and are generally
eaten. Swordfish are caught coimiiercia lly
Off the southeastern United StateS with
longline and harpoon by vessels of various
sizes. Like tne bi 1 1 fish, swordfish are
also taken incidentally by tuna fishermen
on longlines.

 ;oastal pelagic resources can roughly be
categorized into those with and those
w i tiiou t potential for fisheries de ve 1 op-
iient. irased On sChOOl ing behavior and gear
susceptibility, you can pretty well
ideritiry tlioSe SpecieS which dO have a
potential for co.rimercia1 fisheries develop-
ment and thoSe whiCh will probably end up
develOped aS a reCreatiOnal fiShery,
Examples of those fish with the most com-
mercial promise are the scads, flying fish,
butterfish, and the halfbeaks. These fish
occur throughout the area, preferring
sliel ves and regions of upwe11ing along the
continental shelves. They form dense
schools, are attracted to bright light
sources at night, and are often found in
close association with clupeoids. Though
nO ComrirerCial fiSherieS exiSt fOr theSe
fish at present, many are taken inciden-
tally in purse seines with clupeoias oif
i.uba, Columbia, Venezuela, and l5razil.

A group of coastal pelagics not likely for
coimriercial development are the jacks,
dolphins, ~ahoos, bluefish, and bonita.
The se are not dense ly school ed, o f ten
solitary, and are active predators. They
are seasonally abundant. As recreational
fisheries resources they have an excellent
potential. Along the southeastern United
States there is no direct corrvrrercial
fishery for any of these species except for
a small beach seine fishery for bluefish.

"Most of this exPansion is
related to Politics rather
than the aeailability of
natural resources."

An additional species likely to have
limited expansion is the Spanish mackerel,
which occurs predominately along the
continental shelves, closely following the
distribution of the clupeoids. The
mackere I harvest off the southeastern coast
of the United States is believed to be
apprOaChing maximum prdduCtian when the
reCreatiOnal fiShery iS inCluded with the
comrrrercia1. The COrmrieroial fiShery'S
potential is enormous. It has recently
deve loped new markets for the Spanish and
king mackerel. However, it has a orator
management problem which I 'll address
shortly.

The bottom fiSheries have been divided into
ree f fish and groundfi sh. There are vior e
than 3O varieties of corrmrercially important
reef fish, mainly snappers and grouper s,
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f 'iShed throughout tlie WeStern l.entral
Atlantir. area, Tiiese fish generally
iniiabit the hard-bottoiied al ea of the
Continental shelves, the island shelves,
and the OCea~iC b~nkS at depthS leSS than
Zbu jxeterS. Tlie gr Oundf i Sli inClude niany
species of croaker, druiii, sea trout, and
Spdt. The laSt iS a grOuper, the OtherS
are snappers. Spot are t~ken on longl ines
and can reach 4U pounds. They priiiiari ly
inhabit soft-bottuiiied areas of the
Continental ShelveS.

Of the crustacean fisheries, the value of
shrimp far exceeds the value of any other
fishery in the area, in fact, of any other
fishery in the United States. The shrimp
fiShery iS hOt a Single-SpecieS fishery,
however. There are more than ten species
included in it. The pineid shrimp of the
@astern Central Atlantic have an entirely
different kind of life cycle than the
pandalidae that inhabit the pacific I;oast.
Shriiap appear to be fully exploited off tlie
southeastern coast of the United States and
INexico, and by extrapolation throughout the
reSt Of tlie WeStern Central AtlantiC area.
There may be sonm potential for expansion
off I'uyana and the Iirazilian coast, and in
deep water. Most of this expansion is
related to politics rather than the
availability of natural resources, however.
The conmercial shrimp fisheries throughout
the region use bottom trawls. There is
also an undetermined amount of artisanal
and recreational fishing that occurs in all
of the estuaries and lagoons, making use of
cast nets, beach nets, and small trawl s
freia bOatS and CanueS. The Caribbean
islands do not have extensive shrimp
nursery grounds due to the narrow coastal
ShelveS in mOSt CaSeS. They do nOt have
access to large populations of shrimp.
ExoeptiOnS are Off the SouthernmOst CoaSt
of Cuba and the southerninost coast of the
Lesser Antilles where there are relatively
well-devel oped shelves and the governments
operate both a national and an inter-
national shrimp fishery. With the
exception of Cuba these are dominated and
operated by U.S. interests.

There are two major species of spiny
lobsters in the Western Central Atlantic
area. They are caught aliiiost entirely by
traps, although there iS Still sOiie free
d i V i ng. The Ba hdma S. i.uba, the United
States ~ and brazil presently harvest the
majority of tiie spiny lobsters. Handmade

tr~ps are used tiirougliout the area except
by tlie United St~teS whiCh uSeS a mere
advanced type of trap.

The Crab reSOurc» i« t»e WeStern AtlantiC
i S d > iinated by tlie blue Crab, The Stone
Crab is Caught ofr F IOrida arid appearS tO
be i n ina x iiiiuiii p roduc t i on thr ou ghou t i t s
range. llorh Of theSe are trap fiSlierieS,
1 abor-intensive, with a r latively siiial1
amount of capital involved. Uther species
of swimining crabs in the Central and South
Aiierican area are presently under-exploit-
ed; we 're not. sur e of the production level

To round out the fisheries picture, let' s
look at the inolluscan resources. The seven
SpecieS of Squid all occur inshOre
throughout the area and are an unuti li zed
reSOurce fOr whiCh there iS a very low
de:nand at present, both culturally and
economically . We don't know too much about
this abundance, the l i fe hi story, or
whether this resource has potential for
de ve 1 opme n t.

Host of the five species of octopi are
taken at the present time either as part of
a non-directed fishery or in the lift-net
or trawl f i she r ie S Ope rat i ng thrbugh Out the
area. Countries presently harvesting
octopi are Mexico, venezuela, Cuba,
UominiCan Xepublic, and puerto iliCO.
Mexico and SOuth AmeriCa have coiamerCial
artisanal fisheries for oysters, scallops,
clams, whelks, and conchs. Increased
production from these is, again, expected
to be very 1iinited since most of the
resource is being utilized in a large
SubSiStence fiShery, The major molluSCan
fishery in tlie southeastern part of the
United States is scallops, which I ivi'll
discuss shortly .

In addition to the coimnercia 1 fisheries,
the recreationa I fishery is extremely
important in the Western Central Atlantic .
To give an idea of the recreational fishery
in this area, let's look at some stati s-
ties. According to the inost recent
figures, about 8.5 million anglers partici-
pate in finfish and shellfish fishing in
the southeastern part of the United States .
This does not include any recreationa'I
fi shery outside the continental waters of
the United States at the present tiiim. The
production from these tl.b iaillion anglers
is about 46,00U nietric tons of shellfish
and about. 160,000 metric toiis uf finfish.
YOu Can See tliat tlie prOduCtiOn frOm the
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recreational fislier ies is a significarit
par t of tlie aCtiun. I t r ai SeS Saure very
inter'est ing queStionS about. Just. wliat a
coionercial Tishery is when we find such
hi gli level s uf cap i ta I i zat i on, irivestrirerit,
and intra-structure required to riairitairi
reCreatiOiia I fi Sher ieS. ln Iy/b, a reCurd
49JJ rui1 1 !on wortli oi goods and services
re 1 ated to reer eat i one I f i she ries were
purchased. I 'm not talk ing about tl»
multiplier effect; Ihn talking ~bout the
a C tua I Cafmne r'C id 1 Vd I ue of tlie f 1 S li 'r'y,
Wheri we see figures that are in a
corrlercial fishery class, I think
necessary to start looking at the
recreational fishery for i ts co nrrerci a I
i m pact s a s well .

stern Central Atlantic

I'd like to turn now to the impact of man' s
acti vi ties in the Hester n Centra I At 1 antic
on the area's fisheries, but I want to be
ca'reful not to focus on fisheries manage-
inent as such. In considering inan's
activities in the southeast, we have to
consider habitat modification, environ-
inental destruction, effective utilization
of the resources, and sound irianagerrient.

In habitat modification, the major issue in
the Western Central Atlantic area is the
lesser-developed countries. In these
countries there is an intense desire to
play "catch-up ball" in conmierce and in
industrial development. As I ' ve indicated,
most of the area has extensive coastal
plains, with large watersheds contributing
to the habitat of most of the coastal
species. In the United States we now want
to protect these areas; we have passed
rigid laws to protect and dominate them.
We tell countries like Yenezuel a, "Be
careful liow you develop your oi 1 fields
near Caracas; be careful how you develop
your tourist beaches near barrier reefs so
you don't inake the same mistake we did and
destroy the very environment that you want
to utilize."

These less-developed countries reply, "You
did all your development and now you don' t
want us to develop so that you can conti nue
to use your industry to develop our
resources. We' ll start worrying about the
effects on the habitat at the same time you
did--after we have our industry develOped."

Tliis dialogue is an exanp!e of why we can' t
Just 1 in»t Our Scape tu inanageinent uf tlie
s t ic, o I r we:lust a 1 Su con S 1 der' lidb 1 td C
dn I ~ rivi' orrrileliTd 1 degradat i un. Iri
:I i i.'. ~ l '~.'.at ~ s w. nariage tlii S aS,>i Ct t!irougli
our permi t systeui with the Corps of

Juat reCeritly the Coastal Zane
Mnageiiient ACt liaS al lowed uS to begin
si gni fi cant inoveurent in the direction of
preServing Or rendu>lding '.h« coaStal
envirarirrient. We inuSt redute The amOunt Of
wetland that is beiny converted, inodified,
or lost iri the southeastern part of tlie
United States. I:i tne State of Louisiana
alone we are losing or drastically
modifying approxiuiately lb,UUU acres per
year. You niay not think that s very inuch
consideririg there are 2,b mi ll ion acres to
start with ~ but this area supports tlie two
lacy=st fierier ieS in the United States--
menhaden with the largest poundog. an:I
shri ip with the largest value. The big
question is how much can we lose and stil'1
!Sa intairl preSent papulationS? It'S an
interesting questi on and one you people
are going to have To solve.

We have same very unique problems involved
in T.he utilization of the fisheries
resource of the southeastern United States.
As I 've indic~ted, the large subsistence
fishery is increasing iri size. Another
probleni iS the disparity between the food
fisheries and the recreational fisheries.
The United States for the sake of
recreation, "throws away" lar ge quantities
of what other cOuntrieS COnSider food. In
this regard, we have seen soirm. shift
lately; soine recreational f'ishermen are
selling their catclies to the corivnercial
industry. We now can find the fisherman
who catches an BUU-pound bluefin tuna for
Spart Selling it On the dark tO the
Japanese coirxrmrcial industry and still
inaintaining his fanatical sportsm~n
attitude. We may have to shift our
attitude on whether these people are
recreational or comercial fishermen.

He find nranagement exiStS on twO di fferent
levels in the southeastern part of the
United States. tine level is state
governnient. There are ten states, Puerto
Rico, and the Virgin Islands included.
They liave rianaged the fisher ies in their
coasta I areas for year s wi thou t any
assistance from the federal government.
The Fishery Conservation and Hanagenient Act
of 197b  FCNA! brought three iiranagement
councils into the system in this area as
you' re all aware  Figure 4!.
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Figure 4. Regional Fishery Management
Counci 1 s

am a voting rimmber of the  gulf 1:ounci l.
This group's priiliary focus is on shrimp, on
the coastal pelagics including the Spanish
mackerel and other clupeoids with the
exception of menhaden. If you recall,
menhaden is primarily an estuarine species
and outside the scope of the FtMA. The
Council is also participating in the
development of an offshore, area management
plan for bi llfish.

Figure 5 Political Fishing Zones

NEW ENGLAND

D-ATLANTIC

SOUTH ATLANTIC

The South AtlantiC C,ouncil iS mOre
reer eat i ona1 ly oriented. For very good
demographic reasons, tiiis council 's area
does not have a coiwercial fishery;
hove.ver, as a recreational and tourist area
it is being developed rapidly. Its
interests are in billtisn, snappers and
groupers, and in developing shark, king
mackerel, and Spanish mackerel into
recreat iona 1 f i sheries. Note that the



South At!antic Counci! is interested irr
developing a recreatinna! fishery with tlie
Same StOCkS the I'ul f COunCi I would like tO
deVelOp intO CoimrierCial f»rrerieS. Tllii
presents ari interestirig dr!ellrllra.

The Caribbean Council, a srnai! counc.il wit»
seven voting rnernbers, has its own prob!erri
in developing fisheries. This lira!lem
CenterS arOund the Overlapping ZUU-rrii le
territorial areas wheri they are logica! ly
extended out through the Caribbean area
 Fi gore 6! . Cons i dering the cornmoin
ecosystem and the transport of species
through international waters, the need for
an international riranagement system in t.hi s
a re a bee orre s ob vi ous. The C ar i bbean
Council is interested in managing snappers,
groupers, and billfish.

A significant management problem in Western
Central AtlantiC fi Sheries i S the
difficulty in respondi ng to the short
life-sparis of the tropical arid subtropical
re sour ce s. An example, part i c ul ar ly wi t h
regard to corrmrercfa I ventures, is depicted
in Figure 6. There is norara 1ly a lag time
before a corrmercia! fishery can respond to
a rapidly developing popul ation. Thi s
causes a 'loss in the potential harvest. We
can look at that lost resource in two ways.
We can see it as lost economic power that
can riever be recovered, or as automatic
insurance of the continuance of the
resource. There is always a lag in time
between the point when the potential of a
very large buinper crop is identified and
the point when the fishery is mobilized.
Ne're generally talking about annual crops
far WhiCh the Optinium harVeSt tirie iSSO
short that the fishery never really catches
up to the stock level before it starts to
fall oft naturally.

Tne c I a ss i Ca I exarnp I e i S tire ca! ir.o
qr.rl lop. In !origer -! i ved stor ks tlie
f is»ery carl take d year' or lure to deve lr>p
i s a Lire rc 1 d I capabi I i ty oe tore losses
i runr rratura! murta I i ty lieCOi e gr ear.. The
: t teer i ve harvest per i od of tire ca I 1 c o
seal lup, however, is 6U days; for shri rrp,
the peaK period is about !/U days. It' s
o i f f i cu I i. tu Ue ab I e tu expa rid har ve st
cayaur 1 i ty, storage capaol I 1 ty, and irrarket
within Chat tine fr ane.

Ariotner option is to develop the industry
so tliat it c.an nandle the peak harvest
1 eve I and then firrd soigne other species to
f i sir dur i ri g periods of I owe r production.
Figure 7 depicts tlie classical exaniple of
short lifespari:ied resource productiori--the
calico scallop of f the I !or ida co~st.
NOt.iCe the relatively ShOr t per iud Of time
i t takeS prOdur.tiOn tO gu frOrn Zero to tire
peak, and the great fluctuations in the
abundance of the species and t.he level of
operation.
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Figure 7. Calico Scallop Landings from
Florida East Coast
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Figure 6. Conceptualized Fishing
Inefficiency for Some Tropical
Resources

A very large human population growths both
as a result of irnriri gration and normal
growth of the indigenous population, causes
other problerris in the southeastern United
States. This phenomenon is generating
conflicts in the use of the I ulf of Mexico
and the South Atlantic between industrial-
izationn, the developrrent of transportation
faCilitieS, reCreatiOn, and tire natural
emergencies which are generated by expanded
deve!upirent.

One would think that the recent blowout of
the offshore oil well in Mexico «oui ri
excite this conflict. Now terminated, tliis
was the longest and largest coinrnercia! oil
spill in the world. However, trom a
coirrercial fisheries standpoint, there was



1 iihited da iage in a 1trrited area of the
southwesterrr bal t ot i+ xico, all of it in
tsexr carr waters. iae have been unable to
identity any daniage whatsoever to any U.S.
resour ces ori either a short or Iong-terir
basis, incl niing su.re iit the United States'
interests iii Mexicaii ~aters. Although

've Iieard su nucii aborit the danger and
the damage invdl Ved, it JuSt haSn't tur ried
uut to be there.

rai th expanding popul at i ons and le i sur e
tine, conflicts betweeri recreational and
corrm»rcial fisheries will increase. In
Louisiana tliere are approxirrrately ZS,UOU
fishermen who participate in the first
three days of the recreational shrimping
season. The shi pyards and the local
industries have between a 4U and bU percent
abSentee rate during the firSt three days
of the shrimp season. Shrirrrp fishing
supplements both food and lncorre; it' s
serious business.

AS I rrmntioned, there is a majOr conflict
over ttie uti lization ot niackerel in this
area. Un the east coast of Florida they
want to protect mackerel for recreation,
while on the ra.st coast of Florida and
around Texas they want to develop them for
conmrercial purposes. An effort to reserve
billfish entirely for ttie big game
sportssien has ere~ted a real problem in the
taanagement Of billfish in relation to the
Japanese longline fishery in the lulf of
Mexico as a directed fishery for tuna. As
a direCt~d fishery for tuna it iS prOtected
by law, and under the FCMA we are not
permitted to manage it. The only manage-
rrtent we can exercise is in a secondary
manner--we can manage the bill f'ish that are
t dken aCcidentally.

lee're having sorrre problems trying to fit
fhe principle of the FCMA to the tropical
fiSheries. In this area we have very
rapidly developed fisheries with raptdly
deVe loping ne dS f Or,Mnage hent. The
primary objeCtive Of the FCMA iS
preservatiori of the stocks; however, rrost
of the stocks we work witt> have short life
cycles ai.i our capability of dvcimating
thOse StockS iS considered alraoSt nil.
Therefore, the priraary objective of
managing fiSherieS in the SOutheaSt iS fOr
s yc 'I o econo ni c purposes. The exact in tent
of the statute to vianagr for priaiarily
socio-econoaiic objectives is unclear as it
is presently wr itten.

A iother interesting probler.i is a rnanagerrent
conflict between endangereri species and
coastal f i sireries. The conflict between
Shrimp and inarine turtleS, One Of the mOSt

valuable tisherieS and one Of the niOSt
seriously endairir ri':1 groups of species
rinder the control of the United States, is
air exaiipl . ',«. i»vv little ar no probleiri
Witti wiialeS in tire WeSterir Central Atlantiu

altiiiugtr tliere iS Some prdblem with
porpoise in the soutlieas terri Uni t ii States.

1;OnCerning foreign t »herieS, the SOuth-
eaSterri Uiiit, 1 Star ~ f.r.. v a,iixed
prOblem. The U.S. haS an intereSt in the
product iuri aiiii ac I iisi t iuii of tire resources
of inany countries from Urdzi 1 through
Mexico. Iic rre i~it r.stud in access to
both their resources and markets.

Un the other hand, Cuba, Mexico, and Japan
are interested in fishing in the  ulf of
MexiCO and the puertO rriCo-Uirgin ISlandS
areas which are under iiranagerrent of tire
U.S. This inCludeS COuntrieS like the
British virgin Islands, the Uornirr'ican
rtepublrc, and Haiti  Figure 8!. lie have
been unsuccessful in developing a positive
relationship with the baharirian government
for access to the spiny lobster resource,
with the Uominican kepublic for access to
their snapper-grouper resources, and most
recently we have been phased out of our
aCCess to the Mexican shrimp reSOurceS in
the   ulf of Mexico. I might add that the
prbblerrr ther~ is not the government of
ttexico's desire to exclude the U.S. from
their fistiery. They ful ly realize that a
large percentage of their market is in the
United States and the small amount of
preduCt ~hich Aineritan fiShermen take frdm
Mexican territorial ~aters is not
signi f i cant. However, the govermaent of
Mexico is searching for a way to remove the
Cuban fishing industry froi.i ttie coast of
MeXiCO and tlie I'u] f of Mexico, Where With
the assistarice of NuSSia, it liaS ~chieved
dominance over the years. The U.S. was
included in the taexican governrrrent's plan
to move all countries outside of their
ZX-mile liiait.

~ueetion: Coerce n'ng bilij ieh namgNnent'
i,n the plan you are developinff, hota much oj
the total. reeource do you estiurrate actually
lice Atthin our g'uriedictiony

~lte 1: Somet.hing less than ill-lb percent
of the total population of the North
Atlantic--and it's unknown what mix, if
any, there may be between the North and
South Atlantic populations. Part of the
debate is whether or not we can manage
effertive ly considering that we COntrol
SuCh a Sniall perCentage Of the reSOurCe.
The current thinki ng on the management of
billfish on the east coast is that the goal
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Figure 8. U.S. distant Water Fishing in the Western Central Atlantic

should be a political-social-economic one
rather than the biological preservation of
the stock.

Question; Cancer ning the recreational
~va «e oj $999+ n Li on in 9979, ie that
totaL economic impact or ie that z'ust
direct sales7

~Re 1: That's goods and services without
the multi pl ier ef feet. That's talking
about ba]t, ice, fuel, motors, fishing
gear, and costs in transportation and food
for the estimated portion of the tourist
trade that participates.

Qaeetto Boo d:oee tte t retate to the
tnhatt ot oomeroiat 'j ieheri en'

~ke 1 : In 1978 the economic impact of
comnercial fisheries was probably $IOO
million ex-vessel. This difference is
creating a very interesting d> fference in
attitudes. In Florida, for instance, where
both these industries co-exist, the
director of the state departinent of natural
reSOurCeS reoent ly Said that every deCiSiOn
hlS department makeS relating tO the
management of living resources will be
based upon its impact on the tourist
industry. blany conmnercial people see doom

in this statement, but you have to listen
to what the xnan is saying. He's not saying
recreat>on intereStS, he's say>ng tourist
interests. Now, there are more people who
are intereSted in SerVing Florida seafOOd
in their reStaurantS and are, therefOre,
intereSted in maintaining a COnInercial
fishery, as wel I as people interested in a
recreational fishery. Also, the question is
one of balance.

Queetionr I'm doing a paper on snrimp
separator tr~ls, and in doing eotne r eading
I' ve Lea~ned there ie a tr emendoue bycatch
problem in the shrimp tr ial induct< y to the
point vhere the amount oZ' jieh thro~ hxeay
exceeds the actual shrimp catch Hot soon
vilL a separator tr ~L be developed? Srnen
can 9' expect it?

~Re 1: Shrimp separator travel s have become
significant to us. One reason is that the
bycatch-to-catch ratio of siirimp trawls can
be as high as IH:1. The second reason >s
t,hat endangered species are involved. One
part oi' that bycatch is shrine turtles.
There's a significant interest among
managers and aniong soixe ot the snore
sophistic~ted elements of private industry
in separator trawls. Un the otner hand,
the great majority of the commercial



induStry--wh1ch Curisi sts af Sing 1 e fai !i ly
operatlorls wl th one to two boats orleflted
towards rirof >ta.»1>fy rather tr>a«
capital izat>on--are less corrcerrred. We
exp act a s irarator travel w>trr 1 uri ted
capability for mar1ne turtles to be
avaf lable in abaut one year. A COmpletely
effective fish separator i.rawl will be
developed in the more distant future.

USe Of the Shr>rirp Separ~tur trawl tO
protect marine turtles would have to be
implemented by regul ation, in rny opinion.
When a fiSh Separator trawl >S developed
its acceptability will depend upon the
eCOnO riCS of the Shrirrp 1nduStry at the
tim. WithOut a ijuad .jar ket arrd a Simple
separatur travel the industry w> ll be
reluctant to accept. a change. In Latin
Anrerica there would be even more resistance
to overture because industry there is more
labor-intensive than in the U.S, I don' t
see any nope for a separ ator trawl there at
all.

focus >s tlie developnrerit of stat>stical
SyStemS tu aCqu>re additianal >nfarrrratiOn
about the stocks and tlreir utilization
throughout the Caribbean area, W} CAp has
su ncaa fr arnr called lULAk Iti. ln addition
to tire techn>cai side uf a da'ta collection
progranr, IUCAktil is attempting tO dave lOp a
progranr for rlueen conch aquar ulture. Queen
conch is a very popular local food product,
an alijal-fe. ling conch found in the
v i cini ty of several i sl ands throughout the
Carihhea r, trrat i s al host approaching
threatened or endangered status. There is
al ri.aiiy a aat ket for >t and i t appears it
might be easily adaptable to cage culture.

We' re also wOrkirrg w>th IUCAifIU on the
management of turtles; we want to get
funding for an international syraposium on
the status of r.rarine rur tl ~ s irr the region.

~uaeCionr You said that tropical mrins
spsctss ar e diy'j'icrrl.t to rrrznvgs. Is that
due to thei» sztrsirrrr oariability?

If anything, as protein becorrms rrrore
scarce, as the !narket for those bycatch
products expands, I see more and more of
them sold for food, This practice has
already started in l5razil. Just in the
last year Ur azilian shrimp fishermen have
been required to bring in their er>tire
catch on the last day of the trip and not
throw any of the discaril oack into r.he sea.
This fresir fis1r catch is sold locally.

rasetion: Vs' roadbed Jr, in a yszr, ruat is

r
t tecard af finfish in ths U.S. j'iehsrki
in the ~'ulf?

~Re 1: Uh, about 1.5 billion pounds.

~mrstio: Awe 't thoee rawgerii croukrn'.

~Re 1: Gyannids and gadids: croaker,
trout, spot.

~usetion: could you taik a ri*tle ~ut
krsetsrn Csntral AtLantic Eisherise
Corsrrit tee  te'CA W'!?

Reply: The Western Central Atlantic
VrOJect, sponsored by PAU, funded by UHUP,
is a project started about three years ago
to assist the area's underdeveloped
countries in the utsl>zatfon of their
fisheries resources, There are t.wo or
three different segrrents to the system.
The WLCRF Convrnttee, made up of represen-
tatives Of all the Countr~eS concerned, is
preSently Chaired by Cuba. lt rv ets On a
semi-annual basis to d>scuss various
projects that the r>ations could get in'to
collectively . The corrvns ttee ' s present

ke 1: primarily, yes. It is difficult to
bui d a fishery management plan that will
allow for that kind of flexibility.
However, there is a legal-philosophical
bind in add>tion. Scientists today say
that because of the short life cycle of
these species and the variability between
fishable areas and norr-fishable areas, the
chance of depleting nrany of theSe StOCkS
thraugrr Over fiShing iS Small. The FCHR
says that the primary purpose for applying
many of the act's standards is to conserve
the stock; you can't ma.ke management
decisions for economic. reasons alone. How,
if you start with the position that you
can't overfish the shrirrrp stocks then
there's no gust> fir.ation for .nanaging
shrirrrp under the FCMA except to insure
posi ti ve natural envi roninent. The people
who 'live there, however, want to manage
Shriirp production. They have gOOd reaSOnS.
ln lg59 they were catching nearly 100
rrri1 1 ion pounds of shriirrp per year with
4,0UU vessels, while in 1978 they were
catching nearly 100 million pounds per year
with 22,UUU vessels. How biij does the
bubble get'? With the price of fuel and
labor, there are many people in the 'indus-
try who want management of the producers
and a 1 irni ted entry progr am.

Under 1.CNA limited entry is not permitted
exclusively for econo.rr~c purposes. We have
here a fiShery that ObviOuSly iS gOing tO
be rrranaged for ecor>onic reasons ur is going
to have a r,rajor econoriric col lapse.



Questianr i j tliis ar'ea is ur i.' iea Jr crm«a
~el.oui,eal standI «int, uhy ao Jrru nape
.-sun.:ils arith sur h oar ied ~a ls?

That is the result. of politiral
i nst 1 tot i OnS that wer e al ready i n exi S tenCe
before the COunCil S were forned. Tlie oui f
and the South Atlantic, whici» s treated by
f,he federal governnient as one region,
really operates on two di ffem nt bases.
The I ulf tends to be an area of expan:liny
industrial interests, while the South
Atlantic seems to have limited coast~i
industrial ization. It's headed more into
tourism and recreation in the utilization
of ifs inarine resources. The two regions
have di fferent riir '=t i !ns, di f ferent goals,
different "drumbeats." And the Car ibb qn
is entir ~ Iy different.

fZuestian: rvhat prolrlsms ao o  'shor e oil
pipelines muse jar dragger s in the
bottomjish j'i sheriss?

~Re 1: In my opinion, the obstruction that
I think you are referring to is usually
cited out of context. This is an emotional
issue that's been going on, to my
knowledge, for IU or 12 years. It recently
peaked with the passage of the Outer
Continental Shelf Act which gave the oil
companies responsibility for estab!ish>ng
a bank, if you will, against which claims
can be made by fishermen who have sustained
damage because of pipelines,

Initially, when the first offshore pipeline
was built bu years ago, the oil industry
was unregulated, undisciplined, immature.
It lost barges, had loads of pi pe fall
overboard, caused all sorts of problems.
Uut of that grew a conflict witn the
fishing industry with whom they shared the
area. As the Federal government got more
involved in management of the oil industry,
and the Offshore Oil Association of the oil
companies began to realize that they were
destroying thei r own nest, the industry
began to clean up it,s act. We get few
reports of major damage of this kind
anymore. The oil industries have been
absolutely cooperative. If a pipeline is
found that has been exposed because
currents have changed, they bury it again
as soon as they are informed. They don' t
want any problems.

For the positive aspect of the relationship
between the two industries, consider the
Ib>UUU offshore oil rigs in the I'uif of
mexico. If you want to start a problem
with the fishing industry, you try to take
those ri gs out. Necreati ona I fishermen
will object st,rongly because the offshore
rigs are ideal envi ronments for hook-and-
lirle fishing.
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The first rrrenhaden fishery in the 1'ulf of
Mexico began operations around the turn of
the century . The inOustry Stayed small
until after World War II. However, gulf
fishing now accounts for two-thirds of the
menhaden catch in the United States.

After World War II two things encouraged
the menhaden industry. Une was the growth
Of new marketS and the Other WaS the
intraduCtian Of new teChnOlOgy.

One Of the new marketS iS the brailer-
ChiCken induStry, whiCh haS grOwn SubStan-
tially in recent yearS. knriChing the
chickens' diet with four or five percent
fish meal  the same meal that formerly was
uSed fOr fertilizer!, makeS them nrarket-
ready fiVe dayS Saoner than they ~ould be
an a regular diet. A SeCOnd new market haS
developed in kurope based on the discovery
that menhaden Oil iS an exCellent margarine
ingredient.

lie are also finding a use for Atlantic
menhaden oil  which differs slightly
chemi cally from  'ul f menhaden oil� !, in the
paint industry. One product example is
Hustoleum paint. Its penetrating, rust-
preventive quality is the result of the
fish oil it contains; it does not dry
be fore it penetrates.

Marine technology has, of course, improved
since the early 1800's. In addition to
nylon nets, we now use all-welded steel,
twin-screw, diesel-driven vessels with 1500
hOrSe pawer in plaCe Of wOOden-hulled bOatS
under sai'l.

Menhaden are easily detertable in daylight,
and spotter airplanes are another relative-
ly new piece Of teChnOlogy, Offering a
substantial improvement over the crow' s
nest. After World War II the aviation
industry turned its energy to light planes
and businesses such as ours found many uses
for them; trained pilots were in abundance.
Today the spotter plane is an indispensable
part of menhaden fishing.

A final advance in technology is the devel-
opment of significantly better processing
techniques which I' ll touch an shortly when
I describe a typical processing plant,

The 160-year history of the nenhaden
industry has seen many changes, but none
more sweeping than the transformation of
the industry's own internal organization.

Those scores of sole proprietor operations
that dominated the rrmnhaden industry well
into this century are no more. Once there

were perhaps /0 fish processing plants on
the Atlantic, with, say 14O boats, two to a
plant. Today there are five major corpora-
ations, three of thenr publicly owned, all
capital-intensive.

Zapata was the firSt publiCly awned COmpany
to enter menhaden fishing with the acquisi-
tion in 1 gby of two processi ng plants in
Louisiana. Before that Zapata waS pri-
marily involved in offshore oil exp'lora-
tion.

ln Ig72 Zapata expanded by acquiring an
old family-owned business operating in
Yi rgi ni a and Mi ss i ss i ppi. The combined
operations are known as the Zapata Haynie
ili vision of Zapata Corporation.

The other two publicly held companies are
international Protein, which bought out a
private company in Louisiana in 1971, and a
British conglomerate which purchased
Seacoast Products. You may know Seacoast
Products by another name--the J. Howard
Smith Company which operated from Long
Island to the Texas coast.

"Today, the sPotter P/ane
is an indispensable ~rt of
menhaden fishing,"

The two surviving family-operated firms are
Standard Products and Louisiana Menhaden.
Though privately held they are both large
companies. The small private operator is a
thing of the past in the menhaden industry.

Let us turn now to the modern menhaden
fishery and take a brief walk through a
typical operation.

An average catch numbers between 50,009 and
100,000 fish. The biggest set I recall
involved about 1.5 million fish and
required two boats. If you have more than
4OO,OOO or 50O,OOO fish in a net the
operation becomes dangerous.

After the rrmnhaden are netted, they are
stored in the ship's hold in refrigerated
water. kre do nOt need tO cool menhaden aS
much as food fish, but we find the refrig-
eration keeps the fish in better shape.

kefrlgeration also eliminates a significant
shoreside hazard: hydrogen sul fide
poisoning. Before refrigeration the fish
~ould sometimes begin to decay, generating
hydrogen sulfide gas. Workmen bailing
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fish out of the hold could rupture these
pockets of gas, be overcome, and sometimes
die.

The bailing operation is done with high-
pressure hoses. The fish are pumped
through a de-watering screen and into a
22,000-cubic-inch rotating drum. When the
drum is full it trips a switch and the
fish are dumped into storage. Twenty-two
thousand cubic inches of menhaden represent
1,0UU standard fish. We do everything
baSed on the 1,000 standard fiSh iveaSure.

After storage, the fish are cooked
indirectly with steam, then fed into a
mechanical press. The press forces out a
fraction that is half water and ha! f fish
solids. Pressings are dried in dryers to
make fish meal. Uur market standard for
fish veal is 6U percent protein, less than
10 percent fat, and less than ten percent
moisture, all by weight.

The liquid fraction from the pressing
operation is also processed. A decanting
operation separates a large portion of the
suspended solids. The remaining liquid is
fed into a centrifugal separator which
removes the oil from the ~ater. The oil is
further refined and cleaned, resulting i n
the fish oil which is sent to Europe for
use in margarine and other products. bulf
of Mexico venhaden are the major producers
of fi sh oil. Their oil yield is three to
seven times higher than the yield of
Atlantic venhaden. The temperature of the
Atlantic is colder, and it takes rvore
biological energy for the fish to live
there.

The water removed from the fi sh oil in the
centrifugal separator has a use, too. We
put that into a evaporator and produce
solubles that are 30 percent protein, ten
percent fat, 10 percent ash, and 50 percent
water.

We have been selling the solubles to pig
farmers in West Uermany. It seems they
like the smell, which is awful, and the
color, which is almost black. The
important thing to them is that pi gs thri ve
on a feed that includes fish solubles. I
am not certain how 'iong this market wi 11
last, however, Freight costs have
quadrupled and at present we cannot get our
product into West 1'ermany for a reasonable
selling price. As an alternative we are
starting to mix solubles with fish veal,
drying it again, and calling the product
"whole veal."

ln the coming year Zapata Haynie wi1 1
produce v0,000 tons of fish meal, 36,000
tons of fish oil and 20,000 tons of
solubles. To do this we have four large
plants. Uur smallest plant can process 15
tons of fish an hour. Uur largest can
process a little more than 150 tons hourly,
which, I believe, makes it the biggest fish
rvea 1 plant in the world. Most plants do in

day what we do in an hour.

The venhaden industry is a profitable one,
but it is not without its problems. One
problem we have is pollution. we are not
100 percent satisfied with either the
quality of the air or of the ~ater coming
out of our plants. He are snaking progress,
however, as we develop better technology to
deal with the situation.

A second problem we have is the rising cost
of energy. Menhaden processing is a very
energy-intensive business. It may help you
visualize this if I remark that the fish
come to shore containing sonewhere between
60 and 15 percent water, but the products
that go back out the door contain only 10
percent water.

As I mentioned a moment ago, shipping costs
are cutting into our overseas markets and
that is making us take a new look at
domestic markets. We are, with governvent.
support, proceeding with the scientific
work necessary to petition the Food and
Urug Administration to approve fish oil as
a food additive in this country .

The ri sing price of natural gas is making
artificial fertilizers more expensi ve .
Fish solubles make a good fertilizer, and
we may yet decide to re-enter the fertil-
izerr business. As we found with the 6erman
pig-farver rvarket, handling costs may prove
high because solubles are half water, but I
think that problem can be solved.

Another possible use for menhaden is in the
form of fish protein concentrate, generally
known as FPC. The primary differences
between FVC, which is used for human
consumption, and the fish veal that we sell
to the poultry industry, are fat and oil
levels and plant sanitation. FPC
production for human consumption requires
fairly sophisticated technology and more
Stringent sanitary conditiOns than is
necessary to produce livestock feed. It
would be very expensive for us to gear up
tO produce FPC at this time, though it is a
possibility for the future.
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Figure l. Annual U.S, Catch of Menhaden off Atlantic Coast and in Gulf of Mexico

have been talking primarily about Zapata
Haynie amnhaden OperatiOnS. In ClOsing, I
want t.o describe briefly how we fit into
the national and international market
picture.

Approximate'ly 2 mi llion metric tons of fish
meal and 600,000 tons of fish oil are
produced for export by the nations of the
world every year. We do not have good
statistics on how many tons of fish rreal or
fish oil are made worldwide for domestic
consumption.

The llnited States produces some 25U,UUO
metric tons of fish amal and IUO,QOU metric
tons of fi sh oil annually . Zapata Haynie
produces one-third of both these totals.

Uur fish amal competes with soybean meal on
world markets. The fish amal normally
se lls for l.b to 2.2 times the cost of
soybean meal. but it is 6U percent protein,
whereaS SOybean nmal iS 44 perCent.

Uur fats and oils compete with everything
because, except for specialized uses, they
are COmparatively cheap. We COmpete with
soybean oil from the U.S. and Brazi I and
sunflower oil from the Ukraine, among
others, in the edible oil market.
be lieve this market is going to continue to
grow because fats and oils are a high-
demand item for the developing nations of
the world.

The menhaden resource is in good shape. and
I believe it will be equal to this growing
demand. For Gulf menhaden 1978 was a
record year with a catch of 820,000 metric
tons, and 1979 was only a bit under that
 Figure 1!. The Atlantic menhaden harvest
has stabilized at 350,000 to 400,000 metric
tons a year but I believe this yield can be
increased by the introduction of newer
equi pment and state-of-the-art technology.

The future is bright for the United States
menhaden industry .



Biological, Political,
6 Economic Factors
in international
Tuna Nanagement
James Joaeph, Director
Inter-American Tropical Tuna Commission

The Inter-American Tropical Tuna Corrnrissson
i s an international corrnrission forrrmd by
treaty. It is made up of a plenary body of
government, representatives called corrlrris-
s i oners who are desi gnated by each member
government. This body's responsibility is
to manage tuna in the Eastern pacific
Ucean, but because the cormnissioners have
little corrrpetence in the field of science
and assessment, they hire rre, and I rn turn
hire an internationally recruited staff of
scientists to assess the resources and make
recorrmrendations.

Corrmrercially, tuna are caught around the
world three different ways. These include
first and foremost, bait fishing. That is
a two-mode fi shery . It requires a fishery
that catches the bait, keeping it alive on
board the veSsel that goeS after tuna, then
chumrai ng the tuna with the bait, catching
the tuna by pole and short lines, and
putting them in the holds for freezing.
That rrmthod accounts for the major share of
tuna product,ion.

The next most important method is longline
fishing. Just as the nane implies, >t
employs a very long submerged line from
which baited hooks dangle. These lines are
generally 50 to 70 miles long; each line
has about 2,000 hooks. It is a very labor-
intensive form of fi shing, as is bai t
fishing. Longline fishing is practiced
mostly by Japan, Korea, and Taiwan through-
out the world. Catch rates are low.
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The third important metliod Of tuna fi Shing
iS purSe Seining, a rOrur Of fi Shing that
uses enc lr'c 1 i fig nets. The net i s from one
half to one nrile long, about IUU fathorrrs
deep, and has a 1 i ne on the bott onr that is
pulled to 'purse" it. lhere are a wfrole
array of other tec hn i ques: har poon i ng in
the Hediterranean and hrorth Atlantic;
traPPing in the Hediterranean, SPain, a�d
lrorth Africa; pig fishing for albacore orl
the Nest Coast of the U.b., off fsew
Zealand, Nest Africa, and in the Bay of
His,cay; gillnet fishing; and others.

On the whole these don't account for much
of the total catch, however.

lrihen we think of tuna we usually think of
the genera Ifrurrnua, which includes yel lOw-
fin, bigeye, bluefin, and albacore. The
bi llfishes, although they are not in the
Same family, are very Closely related--nOt
only taxonomically but also in a fisheries
sense. They are caught wi th tuna by tuna
fishing boats using longl ines. The
problems of managing them are very similar,
so generally when one talks of tuna and
tuna-like fishes, and when one looks at the
wOrld StatiStiCS and FAO StatistiCal
bul letins, the billfishes are included.
They are all very closely related taxonom-
ically, and this will become important
later when I talk about managemerrt of fish,
amd about some laws that have been imple-
mrented or are being developed in the O.S.
v i s-a-vi s the i.aw of the Sea Tree ty.

"Tttna have to sgtyim
contintaously to keep from
~inking artd to breathe ..-
they' ve been clocked at 70
mile~ per hoor."

In general tuna are CharaCteri zed by
very high metabolic rate. Their body
temperature is generally much warmer than
ambient temperature They have a very
complicated circulatory system with a
highly developed subcutaneous system
heat exchanger for conserving and di ssipat-
ing heat when they move up and dOwn irr the
vaater colurxn encountering rapidly changing
temperatures, Tuna have to swim continu-
ously to keep from sinking and to breathe.
They can't stay stationary and float ~
they have no musculature for pumping wate~
over' their gills, so they must keep the~~
mouth open and swim in order to receive
oxygen. Their minimum swimming speed, one
tai beat per second, would put them acrossail

the Atlantic Ocean in sorrrething like 3u
days, which is pretty fast. They' ve been
clocked at 7U miles per' hour, depending
upon the spec i es bei ng me as ured. Tuna are
very complicated animals, characteristi
cally quite migratory. That's important
because it sets the tenor for the type of
management needed to conserve them
properly.

Tuna grow very rapidly . A tropical tuna,
like a yellowfin or a bigeye reaches about
8 pounds in its first year of life, 30
pounds in its second year, 8O pounds in i[s
third year, and close to ISO pounds by its
fourth year. hlany of the tropical tuna
don't live very long. In that fishery you
don't see many over five or six years old,
The temperate tuna, the albacore and
bluefin, are longer lived. For example,
for the northern bluet'in tuna in the
Atlantic, ZO to Zb age classes have been
recorded. They get very large, lb00 to
16UO pounds. Black marlin get even larger,
over 2,000 pounds. If not the largest, the
black marlin is one of the largest true
fishes in the ocean.

I'd like to list and briefly describe the
major species of tuna.

First is the yellowfin tuna. About 4b J,00'
tons of this anirual are caught around the
world, in the Atlantic, Pacific, and Indian
Oceans.

The bi geye tuna is similar to the yellow-
fin. Unless you are an expert you cannot
tell them apart. Fishermen can do it in
nothing flat. They can tell them apart in
the water just by the color, but fisheries
biologists have a difficult time unless
they' ve seen a lot of them. About 150-
1 60, OOO tons are caught wor 1 dw i de. The
interesting thing about these animals is
that very few of them are caught at the
surface. They are mostly caught by
subsurface longline gear and we believe
they live below the thermocline. As one
moves from the western to the eastern
Pacific the thermocline shallows. The
longline gear hangs in the upper mixed
layer in the centra'I and western Pacif~~
and there they catch mostly yellowfin.
the eastern Pacific where the thermocline
shoals the hooks hang below the thermo-
r-line and that's where bigeye, not yel lo"-
fin, are caught, The surface fishery in

a~t~~~ Pacific gets most
but hardly arly bigeye,

bkipjack tuna belongs to a different 9'n" '
It is the most abundant of the commor tu
and quite migratory. About ~bO """



are caught around tiie world. Skipjack
never gets very big; probably the average
size around the world is about six pounds,
whereaS the aVerage for ye llOwfin iS ~rOund
30 pounds. You rarely see skipjack greater
than IU to Ib pounds.

The albacore, by virtue of its pectoral
fin, is called a long-finned tuna. This is
the white-meat tuna. In the StOre yOu Can
buy either light-meat or white-meat tuna.
In the U.S. albacore is the only fish that
can be called white-neat tuna. It's very
white in the can, and it is more expensive,
but in my opinion it doesn't taste as good
as light-neat tuna. This tuna is also
distributed world-wide, but it only spawns
north and south of the equator. About
23O,UOU tons are caught annually . It is
highly migratory, a temperate-water tuna.

Northern bluefin tuna occurs in the
Atlantic and Pacific Uceans, buf, not in the
Indian Ocean. Individuals of this species
get to be very large; however, the
populations are not great. In the Pacific,
20-30,0OO tons are caught annually; about
the Same amOunt iS caught in the Atlantic.
Highly migratory, bluefin travels between
California, Baja California, and Japan.
The northern bluefin is in the middle of a
political controversy in the Atlantic Ocean
where sportsmen want it protected and
conmiercial fishermen want ta catch it.
Nations on both sides fish it. and some
consider it to be nonmigratory while others
consider it migratory.

The southern bluefin tuna is a different
species. It spawns around western
Australia, but tagged individuals have been
found in the Atlantic, I'acific, and Indian
Oceans. This species produces about 40,00U
tons of catcn per year, Japan and Australia
taking most of it. The northern bluefin
also has a very restricted spawning area,
off Formosa. Most tuna spawn all over, but
the northern and southern bluefin, each
with small populations, seem to have very
restricted areas to which they return.

Bullet tuna may be the most abundant in the
ocean; you find the larvae all over. There
is a small fishery for it; however, one
reason is that it is a small tuna, and
another is that. it cannot legally be
labeled tuna in the U.S., and raost of the
tuna in the world is eaten in the U.S.

Black skipjack is a more coastal species.
We dOn't know Very much about it. NOt many
are caught, maybe 40-5U,UOU tons worldwide.
These are taken mostly by subsistence
fisheries around the world.

Bonita occur in the Pacific and Atlantic.
About IUU,UUU tons are caught annually.

Wariou iS a pOpular SpOrt fiSh in trupiCal
~ater~. It's very big, about 1UU pounds,
but it doeSn't SuppOrt nuCh Ot a COmmerCial
fi shery.

lhe butterfly kingfish is related to the
tuna and tuna-like group of fish. It' s
only found in the southern hemi sphere i n
very deep water. Not much is known about
it.

The striped marlin fishery yields 40-5U,OUO
t,ons annually . This is a highly prized
sport fish and the subject of controversy
between commercial fisherraen and sports
fishermen. It is migratory� .

Sailfish are highly migratory.

Swordf ish are di stributed worldwi de. Thi s
fish is a highly prized corrmercial fish and
is the object of a budding sport fishery in
Florida and Southern California.

The shortnosed spearfish is similar to the
sai I fish. It is normally found in the high
seas rather than in coastal waters.

My reason for listing all these fish is to
give you some idea of the variety of tuna
and billfish, but more importantly to show
you something about their migratory
behavior. In termS Of managing them, their
mi gr a tory be ha vi or i s extreme ly impar ta nt.

About, 2 million tons of tuna and tuna-like
fish are caught around the world. About
1. 5 to 1.8 million tons of these are the
major tuna species: yellowfin, bigeye,
bluefin, skipjack, and albacore. Although
about 60 nations fi sh for tuna in the
world, six nations take about 85 percent of
the total: Japan, the U.S., Korea, Taiwan,
Formosa, France and Spain. Japan and the
U.S. account for 55 percent of the total.
It is important to remember that the
countries that catch most of the tuna don' t
catch it adjacent to their own coast. They
catcn it either on the high seas or off
another country's coast.

Two countries dominate the c.onsumption of
tuna, Japan and the U.S., who togeth r eat
75 percent of all the tuna caught in .ne
world. The U.S. consumes most of it, 46
percent--more than twice the amount they
catch with their fishing boats.

The questions that face society in general
are: What iS the tOt.al amOunt of tuna
avai lable in the ocean? How much can we
consistently take from year to year7
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want to touch briefly on assessment. A
population assessnrent is one way we attempt
to determrne potential abundance, Tuna
populations, just like any other living
OrganiSnr, are dynam1C. The number yau
remOve determines how many will be there
later and how quickly they replenish
themselves. In any population of fish you
haVe a uSable stock, determined by re-
cruitmentt and growth rates of indi vi dua I s.
That stOCk iS reduCed by natural mOrtality
and also by fishing mortality. 4e are
interested in the natural factors in a
population, how recruitment and growth take
plaCe, and the natural mortality rate.
evaluate these parameters in order to make
a population assessrrmnt. Most tuna pop-
ulationon assessments are based on the
logistics model.

A second way to assess potential abundance
is to look at yield per recruitment models.

Those are sore of our fishery management
techniques, and we have been ~ up to now,
managing the fishery in the name of
con ser vati on.

The def in i t i on of con ser vat i on � wi se,
rational use--has meant something different
to differ'ent individuals, groups, and
countries, and it has changed over time.
ht present it is becoming more popular,
nOt Only with environmenta liStS but in
writing treaties, for example, the Law of
the Sea Treaty, to talk about optimum
sustainable yield instead of maximum
sustainable yield. Maximum yield implies a
maximum benefit to man in terms of physical
y ield; optimum yield implies maximizing
benefits in terms of alternative criteria,
Uptimum yield allows any generation at a
particular point in history tO define the
objective of conservation in any way they
choose so long as the effect of their
action is not irreversible.

Most of the major species of tuna being
harvested probably can't support any more
production than they' re supporting right
nOw. For blgeye tuna in the Indian Ucean
we might increase production as much as
another 40 percent. For sk~pjack tuna we
don't know enough to irrake a decision. The
catch of other secondary species such as
the bullet tuna and black skipjack can
probably be increased, but how much I don' t
know. It doesn't look like we can increase
bil lfish production. In fact, som say the
bill fish have perhaps been hit a little bit
too hard; emphasis is going to go canto
preserving certain sectors of that
population for sport fishermen.

4hat has man done in temns of trying to
COnServe and manage theSe f1SherieS? In
the last several years he has established
organizations lice the one for which I
work . There are a couple of species-
speci fi c organi zati ons, i .e . the tuna
conmrissions, and there are general
organizations that also include tuna in
their management. I'm involved in the
first species-specific organization created
for tuna, the Inter-AmeriCan TrOpiCal Tuna
Cormnission  IATTC!. It was established in
lg49 by convention between Costa Rica and
the U.S. Its specific objecti ve was to
manage the tuna and the baitfish resource-
at that time most tuna was caught using
live bait. The membership has expanded and
contracted. At one time there were ei ght
members, now there are six. The
conmrisssion hired a staff, then set about
organizing assessment studies. Early in
the game it concluded that the yellowfin
resources were probably being hit just
about as heavily as they could be, and lo
and behold, about 196U, when effort
increaSed substanti ally, the catch went up
and then moved right down exactly like the
model then being used predicted. Un the
basis of that, management was recoaarmnded
to governments. Although the need for
management was clear in lg61, it was 1965
before the governments involved ~ould agree
on management steps. Prior to 1960-61, the
120,0UO-ton tuna catch had been an almost
1 00-percent U .S. fi shery . At that time
the developing coastal Latin states wanted
to develop fisheries and they would not
agree to any management measure unless they
received some preferential treatment.
Political manipulations to establish
management took six years during which time
the tuna population continued to decline.
4hen a management plan was finally
implemented the population began to
increase much more quickly than expected.

"Most of the species of tuna
being harvested probably
can't support any more
production than they' re
supporting right nottr."

That' s about when I came on the scene.
4hat was going on? It was pretty obvious.
The yellowfin fishery was an inshore
fiShery, and although theSe yellOwfin tuna
do move around, they don't move around as
much as the other tuna. The fleet was
concentrating on one portion of the pop-
ulation, hitting it very hard. At the same



time the fleet was also growing, the
season was getting shorter, and competi-
tion was becoming fierce. In a matter of
three to four years the area of the fishery
had increased by a factor of three.

ue really didn't knOw what the pupulatidn
parameterS were anymOre SO we reCOmmended a
control led experiment to try to over f i sh
the stock purposefully. From the rate at
which the population should r.hange we
would theoretically be able to tell on
whiCh Side Of the prOduCtiOn CurVe the
fiShery WaS Operating. We' ve been in that
controlled experimental mode for about
eight years and the result is that we now
think the fishery has been expanded as far
as it Can be. The model says that on a
sustained basis tne stock wi 1 1 allow an
annual yield of about 125,000 tons, and
we 've really been taking inore.

In the early 1860's the tuna fleet's
capacity was 44,000 tons, but with the high
quotas while we were in the experimental
mode a lot of new boats came into the
fishery and now the fleet's capacity is
1 ',VUV tons. However, during this period
the average catch per capacity ton dropped
from 5.5 to below 2. Now there are a lot
of people facing serious economic problems
and having a difficult time meeting
mortgage payments. Consequently, there is
a treraendous amount of pressure on the
Commission to rai se the quotas even more,

This is a three-species fishery, basically
yellowfin. skipjack, and bluefin. Right
now the total catrh is roughly 350,000
tons. Uver the last couple of years the
yellowfin catch from within the regulatory
area has been about lg0,000 tons a year
with an additional catch of 15,000-50,000
tons from west of the regulatory area.
Skipjack has averaged about 75,000 tons per
year historically but in the last few years
it has averaged about, 110.000 tons. Higeye
and bluefin catches have each been about
10,000 tons.

Scientifically the IATTC is in reasonable
shape. lae know something about the
resource and can make reasonable management
reconvnendations. He've basically carried
out the scientific di ctates of the treaty.

Politically it's a whole different bali
gaem. The historical concept of resource
use, particularly the tuna resource, was
that it belonged to whoever could fi rst
render it to his own use. These fi sheries
deve loped with very narrow territorial sea
and contiguous zones, three to 12 miles at
maximum. The U.S. has supported freedom of

the high seas, so has Japan. The IATTC haS
ai lOwed the U.S. and Japan tO fi Sh far tuna
where they wanted. Vther coastal nations
might not like it but they couldn't do much
under the then Current internatidnal law
with regard to fishery Jurisdiction.
the IATTC the coastal nations Kept
maintaining they wanted some form of
guaranteed access to a larger share of the
resource by virtue of the fact that they
were adjacent to the resource, but the U.S.
and Japan inSiSted that there waS nO baSiS
for that in international law.

"... they can't set up a fence
around their 200-mile
zones  to keeP the tuna in!."

Thi s po1 i t i ca 1 si to at i on has been chang i ng
since 1971. The voices raised have been
from Peru, Ecuador, and Chile in the
eastern pacific, although the one that
really started this movement to extended
jurisdiction was Harry Truman with the
Truman Proclamation in lg45, when the U.S.
became very interested in oil in the  'vlf
of Mexico. In the 1970's the issue really
gained momentum. There had been two law of
the sea conferences to resolve this issue:
one in 1958, which never resolved it and
one in 1960 in whi ch a 6+6 proposal --si x-
mile territorial sea plus six-mi le
conti guous zone--1 ost by one vote. Af ter
that formalities were dropped and countries
began unilaterally declaring 20U-mile
territorial seas. The issue of resource
control has been before the Third Law of
the Sea Conference for its duration, since
1971. They have not decided yet on the
breadth of the territorial sea; they have
general agreement, but no treaty has been
signed. In the nmantiom, most nations,
inc.luding the U.S., have expanded fisheries
jurisdiction to 200 miles. They had all
maintained before the IATTC that they had
the ri ght to do this, and now some nations
are maintaining that a share of the
1 75,000-ton annual tuna yield ought to go
to them no matter who caught it. They want
ownershi p of the resources in their coastal
zones. Mexico has been campaigning for
rewriting the tuna treaty to be cognizant
of the current trends in Law of the Sea; so
have the other Latin states. Peru, Chile,
and Ecuador want to rewrite the treaty so
they have sole ownership of the resource
within their 200-mile zones. Mexico is
more amenable to an agreement that takes
i nto account the highly migratory nature of
the fish, the nature of the fishery, and
the problems in managing tuna. It

99



100

recognizes that tuna in the eastern Pacific
are caught inside and outsi de the 200-mi le
zone: 50 to 60 percent of the yellowfin and
70 to 80 percent of the skipjack are caught
inside the zone . Mexico and Costa Rica
alSO reCOgniZe that if trley want to develap
fisheries they have to have large fishing
boats to go after the concentrations of
fiSh wherever that may be. lhey reCOgni Ze
these concentrations of fish move from one
COuntry'S ~aterS tO anOther inSide and
outside the 2DU-mile zones. They know they
can 't set up a fence around thei r ZDD-mile
zones and manage their own tuna fishery
beCauSe they may Set a quota that they
think is reasonable and curtail their own
fiShermen. but aS SOOn aS thOSe fiSh leave
the coastal zone and enter the high seas
sorm.one else is going to intercept them and
perhaps overfish them. The only way to
manage tuna is to make the resource the
object of management wherever the resource
occurs. mexico, U.S., Japan, and Costa
Ri Ca are trying tO SOlve thiS problem, as
in the Law of the Sea Conference. The Law
of the Sea Conference has an informal
COmpOSite teXt whiCh COverS migratory
species in Article 53.

Tn my work as Director of the IATTC, I have
been involved in a study of alternative
manageamnt schemes. Ny study concludes
that the adjarency of coastal states to the
resource ought to be recognized, and that
coastal states should have some preferen-
tial rights to catching a share of the
resource. Secause of the nature of the
animals themselves, which know no bounda-
ries, the study suggests that a share of
the total resource calculated proportion-
ally to how much is caught in each coastal
zone should go to coastal states in the
form of a preferential right to catch. Iae
have also suggested guaranteed access to
f1 Shing grounds becauSe all of theSe fleets
operate the same type of boats and they all
have to move in and out of territorial
waterS if they are tO fOllow the fiSh. The
cost of the licenses now sold by individual
countries adds up to quite an expense if a
boat fishes in the waters of, say, five
countries. A license to fish off a single
country, say Ecuador, for a IUDO-ton tuna
seiner, for example, is going to cost about
$50-80,000. Costs to fish off several
countries during one voyage would be
prohibitively hi gh. So we pr oposed a use
tax on the fishery to be paid by everyone
who fishes, coas.tal states or not. The tax
~ould generate a pool of funds from which
an administrati ve fee would be taken to
support the IATTC, now supported from
member-nation s treasuries, and the
remainder would be distributed to coastal

states in proportion to the amount caught
in thei r coasta 1 zones. This would be in
lieu of a license. For about the current
price of one license a certi ficate of
access would be issued and each boat could
fish wherever it ~anted to all year.
l.oastal states ~ould in fact get a larger
revenue than they do now because they would
not have to police the~r coastal zone, and
all user-states would pay .

All this has been pretty much agreed to.
Unfortunately though, we still don't have a
general agreement for a new treaty. The
difficulties in the treaty negotiations are
centered around a dispute over how the
season should operate. The fishing season
starts January 1, but certain countries
have special allocations that ran be taken
after the season closeS. We muSt hOld that
in reserve, record what is caught each day
in the fishery, and then shut the season
when computations show the catch plus the
special allocations equal the quota. Also,
any vessel that arrives in port prior to
season closure is entitled to a last un-
restricted trip providing it puts to sea
within 3 days of closure. 8ecause there
was such congestion on unloading associated
with the last trip, the U.S. successfully
negotiated to have the 3-day grace period
for the boats extended to 10, then to 30
days. It became very difficult for ey
staff to manage the fishery and to reserve
enough for the special allocations and the
last free trip, so a few years ago we began
recormnending getting away from that last
trip that had the grace period attached.
lie never did get that negOtiated SucceSS-
fully. In the new treaty the Mexicans
don't want any last free trip, but the U.S.
want,s the last free trip unchanged. So far
neither side will budge . If the treaty
fails, it, will fail because of sonmthing
that really doesn't mean that much to
either country because by reserving enough
fish for the last free trip you simply shut
the season earlier; if you' re not going to
have a last free trip, it stays open
longer. It doesn't really make that much
difference, all it does is protect a few
boats who have bad luck, boats that break
down at critical times. U,S. fishermen
want this badly, however, and they have
support in the U.S. Senate, so there is a
strong possibility that any treaty that the
State Department signs will not be ratified
in the Senate unless it includes this last
free trip. The State Department knows this
so they are not signing any treaty. The
only passibility I can see for a compromise
occurring is if the Hexicans and Araericans
back off a little bit from their positi ons.
Some sectors in the U.S industry support
that, sane do not.
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"So far neither sid e will
budge. lf the treaty fails, it
mill fail because of
SOmething tt hiClt really
doesn't mean Chat much",

The law of the sea conferences have
recogni zed that highly mi gratory spec ies
need special international management.
When the U.S. passed the Fishery
Conservation and Management Act  FCMA! it
excluded tuna from jurisdiction on the
basis of its highly migratory nature. It
said that the coastal state really couldn' t
manage tuna as it did other species. It is
the only nation that has recognized that.
In order to give this some force there is
an embargo provision in the FCMA that says
any nation that siezes U.S. boats on the
high seas, whi ch is beyond the 12-mile
limit but inside the 200-mile limit, will
have its tuna products embargoed, and if
that doesn't work, all fi sh products
embargoed. This has been enforced on Costa
Rica. However, Costa Ri can tuna goes
mostly to Canada so that tuna never comes
to the U.S. anyway . Mexico on the other
hand has a very large, budding tuna
industry in Kncinada. Mexicans catch about
25,0UU tons of tuna, much of which goes
directly to the U.S., and about another
40,0UU tons offloaded by non-Mexican boats
is trans-shipped from Encinada to the U. S.
by truck. If Mexico now begins seizing
boats, the U.S. will embargo its tuna and
there will be some real problems in
Encinada, Such action would also impact
U.S. canners because Mexican-caught tuna
i s a big share of what is canned in
California. The potential of the FCMA
provision has he lped to keep the lid on the
ronflict over renegotiating the tuna treaty
as far as Mexico is concerned. If it
doesn't work U.S. tuna producers are
already talking about lobbying to get
shrimp from Mexico embargoed. That would
have a big impact on Mexico because the
U.S. imports 75 million pounds of Mexican
shrimp annually.

If the current negotiations fail and a
conservation program is not agreed to
several things might happen.

The coastal Latin states may effectively
keep all foreign-flag vessels outside their
2UU-mile limits. This would force the
fishing effort where it wi 11 be concen-
trated on the porpoise/tuna stocks. The

porpoise problem will be exacerbated and
the offshore tuna stocks will be over-
exploited. What effect this wi1! have on
the inShore stocks is not Certain. If
coasta1 states develop large fleets, as
they intend to do, then there will also be
over-exploitation inshore, The outlook
wou 1 d no t be rosy.

If, On the Other hand, the COaStal StateS
are not effective in policing their 200-
mile zones then non-coastal states' vessels
will fish unrestricted both inside and
beyond the 200-mile limit. Uverfishing
would be highly probable.

The consequences of no agreement on a new
treaty and the resultant failure in
maintaining the conservation program are
severe. The tuna, porpoise, boat-owners.
canners, and consumers from all countries
coastal and non-coastal alike, stand to
lose. It is imperative that rational
conservation and management be maintained
in the Eastern Pacific Ucean. This can
only be accomplished through international
cooperation. International cooperation in
the eastern Pacific ocean is rapidly
fading.
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Figure l. Distribution of Halibut Eggs

About 15 days after fertilization, the
first larval stage develops. A newly-
hatched halibut larvae is about 1 cm long.
It takes approximately a month to reach the
post-!arval size of 6 xxx. At about 2.5
cm pigmentation beg'ins to develop and the
left eye starts to migrate over to the
right side. Pigfnentation develops. Ifhen
the larvae begin to develop they dri ft at
depths of 1UO-ZOU fathoms. As the stages
progress, the larvae's specific gravity is
reduced and they begin to rise. At
approximately five to six months of age the
adult form is attained and they settle on
the bottom in shallow inshore water.

Adult halibut may have differing colora-
tion on thei r backs, depending on where
they live. The!r upper side may be gray/
green or brownish. The lower side is
usually pure white, but once in a while it
is gray . At one time it was thought that
the gray-bellies reren't worth as much as
the others, and fishermen got less money
for them.

Adult halibut Often reaCh a Size Of 25U to
3VU poundS, and have been reCorded aS large
as 5UU pounds. These latter individuals
are probably 35 to 40 years old, although
it's very diffic.ult to determine their age
when they get that Old. There are nOt very
many of them in the population.

Halibut are extremely strong. Mhen they' re
brought aboard the boat, the fishermen
a void them. fishermen have had their legs
bruken by large, thraShing halibut. UnCe
the fish have settled down, they are easy
to handle; they can be placed on a nmrking
table, tagged, and put back over the side
rsth relative ease.

l:ema I es grow faster, live longer, and
become larger than males. Almost all the
older fish you see are females. An ltl-
year-old female can weigh UU po~nds and Can
produce 1,4UU,UUU eggs per year. This is
interesting in terms of population
modeling. However, in order to construct a
successful model we need to know the
viability of these eggs as well as their
numberS. tggs Of Older fish may be mOre
viable than eggs of younger fish.
Therefore, the presence of many young
females may not contribute as much to
population growth as originally thought.
At the present time we are considering
experhnentati on on the viability of eggs at
the fianaimO biologiCal StatiOn in SritiSh
Columbia.

Minimum comme rc i a 1 length is 32 inches. At
f.hat size, halibut are 8-1U years old ~ A
one-year-old fish is about four inches long
and weighs about U.5 ounce; a two-year-old
f i sh i s about l 2 s nches long and wei ghs
about d ounces; and a three-year-old fish
is about 18 inches long and about 2.5
pounds.

I' ve been working on a riedel of growth for
l'aCifiC halibut, fOr both rnaleS and
females, which has never been adequately
studied in the past. I have data on growth
by five-year cohorts and by different
regi OnS back to lg2U. There haS been
considerable change in the growf,h of
halibut in the last 20 years. They are
growing very much faster nvw than >n the
past. I m not quite sure what this means.
I' ve tried to relate it to population
density, but the correlation is not very
sf.rong. This work is continuing and will
be reported in the near future-
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To determine a rialibut's age we reiriove the
otolith, the bane in the inner ear.
Utoliths grow rings liKe trees. The rings
of yuung tisli are very distirict, but as the
f iSh get Older the rings are niuch iriore
difficult ta count. We feel quite confi-
dent abOut aur ability tO deteriru ne the age
of hali but, aithougli in sonic other fish
like I'acific Ucean perch, it's been shown
that the Otalith CurIS Over and the fiSli
are very much alder than had previously
been thought. We are irivestigating this
phenonienon at the present tiriie.

It iS Very imparta~t ta Know the grawth
rate and age of fish for any population
dynaniiCS wark. UndereStiiiating age Can
lead to serious mistakes and finally over-
fishing. We think we have this statistiC
correct for halibut.

When halibut are very small, they feed
mostly on crustaceans such as amphipods,
copepods, and smal'I crabs, or anything they
can find. When they become larger, they
are very act,ive predators. They eat
octopus, pollock, cod, rockfish, and even
adults herd-shell king crab. Like most
predators, they are opportunists.

Halibut larvae drift in the counter clocK-
wise Alaskan Stream that travels up the
coast from British Columbia along Alaska
and out to the Aleutian Islands. Those
that begin at the head of the 1 ulf of
Alaska move in a westerly direction and
those that begin along British Columbia and
the coast of Washington neve in a north-
westerly direction  Figure 2!. In the five
to six months it takes a larval halibut to
reach maturi ty and settle to the bottom as
a small adult halibut it can neve long

Figure 2. Transport of Halibut Eggs and Larvae

distances. A fiSh that began as a fertil-
iZed egg at 1.'ape St. JameS On the SOuthern
tip of tne Uueen Ctiarlotte Islands could
rear.ri the rSering Sea. That's a cOnSider-
able airiaunt of drift, always to the north
and west.

It is well known that halibut spawn at Cape
St. denies and al 1 the way up the west coast
of the 4ueen <;harlottes. We are conducting
winter spawning ground surveys at the
present tii«e and have just completed
surveying the southeastern Alaska spawning
grounds. Halibut spawn along the west
coast of the Ilueen Gharlottes and we SuS-
pect there is a small aiieunt of spawning
all the way down the west coast of
Vancouver ISland and down tne coaSt of
washington and Uregon, although the
inCidence Of halibut an the WaShingtOn and
Uregorl Coast is very low at this time.

Juvenile hali but mi grate south and east.
We 've postulated that this is in compensa-
tion for the northwesterly drift of eggs
and larvae. We are testing this theory
with our tagging data. Although the
Commission has been tagging fish since
lg26 ~ and has about 36,000 recoveries,
there are i~sufficient returns on small
fish to draw conclusions. That is because
small halibut are very difficult to tag,
and have the highest mortality. We tag
two-year-old halibut, but we uSually don' t
get returnS unti I they reaCh Seven Or eight
years of age and are caught by the setline
fishery, which provides us with most of our
returns. We do get some juvenile returns
from foreign and domestic draggers, but not
many,
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Queeaion: Do you think the probLem nay be
@he kinB oj tag you uae?

Re 1: The tag re use right now is a piece
o stainless steel wire coated with plastic
with a number on it. We stick a needle
through the preoperculum, string the wire
through, and twist the wire up. The needle
we use on larger fish is very large and
often breaks the preoperculum of very small
fish. For small fish, we need a different
type Of tag. We tried One laSt year Called
the Uennisson tag. lt looks like the
little plastic "T" used to attach sales
tags to clothing. We put the tag through
the preoperculum with the tittle "T" on the
outside, and it seems to hold fairly well.
We don't know what the tag shedding rate
will be, but m 've dona sonm double tagging
to check that.

Last year I tagged 800 juveniles between
l7 and 35 cm with that tag, and we hope to
get. a few of those back, On the other
hand, we think we can use the conventional
tag with a thinner wire and a smaller
needle to tag small fish. This year we
hope to tag 100,000 halibut four years old
and younger. When those tags are returned,
we'11 get a much more accurate measurement
of the movement of juveniles than we have
now,

Adult fish don't move nearly as much as
juveniles. After five or six years of age
halibut nave much less. There is sons
moveaent to spawning grounds and to feeding
grounds, but more extensive migration

ceases. Unce they get to the coavnercial
size, they remain pretty much in one spot.
ln one tagging experiment, approximately
3,UUU juvenile fish were tagged just on the
other side of Unimak pass, a good area for
juven i le halibut  Figure 3! . Recoveries
were spread out over the whole coastline of
Alaska to Washington. Un the other hand,
1,2UU adult fish that were tagged at the
same location moved d>fferently. Sone of
the adults moved back up toward the Bering
Sea, while some moved south.

The experiment I just described was a
winter tagging. Nearly all recoveries of
winter-tagged fish are made in the smmaer-
time, because the halibut fishing season
is in the summer. We feel that a lot of
the movement in the winter is to spawning
areas and then back to the feeding areas.
We' re trying to de velop programs to test
this. 1 suspect what may happen, although
we don't know for sure, is that fish from
certain spawning grounds lay eggs, the
larvae drift north and west, and then the
juveniles move back to the spawning grounds
where they originated.

Another interesting fact that has enmrged
from our years of sampling is that almost
no juvenile halibut are found south of
Sitka, Alaska. Also, in all the years vm
have searched for baby halibut with trawl
gear in British Columbia and Washington,
only a handful have been found. This seems
to confirm our hypothesis that the eggs
drift north and west, and by the tiam they
settle down they 're already north of Sitka.
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The recovery pattern is quite different for
halibut tagged in the Surlier and winter at
the same location. There > s very 1 i t t 1 e
movemerit to the northwest, arid
represents random movement of fish. In the
wintertime we tag spawning frsh and we
think the surrvner recovery pattern results
from their retur n to where they live. When
we tag in the summer and recover in the
surrmrer, we always find a small net movement
south and east. Looking at tag recoveries
fr om fish caught in the summer off the
Oregon coast, we see a similar picture,
One fish recaptured off Oregon was tagged
up in the Bering Sea, another was tagged in
the Aleutians. Among fish tagged off
Oregon in the summer, adults move both
southward and northward while juveniles, on
the other hand, move strongly to the
southeast.

As the fish get older, they move less. To
illustrate the juvenile movement, I looked
at a series of four-year-old fish that were
tagged off northeast Alaska; 57 percent
were recovered in British Columbia and
south. Ifhen I looked at fish six years old
and over, 10 percent were recovered to the
south.

Figure 4, Halibut Longline

queationr At rabat aye do haL.ibut;irrrt
8PcllPI .

~ke 1: Un the average they firSt mature at
about B years for males and 1U-12 years for
females.

when halibut fishermen are fishing in
shallow water, they frequently find that
adult halibut are taken off their hooks or
pieces are bitten out of them by sea lions.
Sea lions can be very annoying during
tagging. You often see a sea lion si tting
there smiling at you with one of your
freshly-tagged halibut in its mouth. when
you see one waiting for you to thro~ him a
tagged baby halibut you just have to move
on ~

The other major predator on halibut is raan.

Halibut Fishin bear

Halibut are caught on what we call long-
line gear. Two anchors are set on the
bottom. Each has a fine to the surface to
which is tied a big float, a flag, and



often a reflector, so they can tater be
IOCated. Attached between the anchOrS iS a
groundl >ne oi heavy nylon rope. The
groundl inc is made up of I,BOU foot-long
pieces called skates. Each skate has
IUU-12O hooks. A fisherumn can set as long
a line as he likes by tying skates to-
gether. One conylete un>t is called a set.
He may tie eight skates in a row, making an
e ight-skate set. Tied to the groundline
are gangions four to five feet long with a
large halibut hook on the end.

The hookS are baited with a variety Of
baits. You know what fishernmn are like,
they use all kinds of baits and each one
thinks he's using the best. Typically used
are herring and rod, Salmon tails, heads,
or pieces of flesh are used because it is
very tough and stays on the hooks very
well. Octopus is a very good bait and it
also stays on the hooks well. Herring is
an excellent bait, but other fish and
crustaceans like to eat herring as well as
halibut do.

Each skate is baited, coiled, and then set
over the stern of the vessel through a
chute. The gear is retrieved on a power
gurdy. AS eaCh hOOk COnes Over a rOller on
the side of the vessel, a fisherman takes
off the halibut and cleans off each hook,
regardless of what is on it. Another
fisherman coils the skate. They work one
skate at a time. Each skate is disconnect-
ed from the longline and sent to the bait-
ing table to be rebaited inmmdlate1y, The
halibut are Cleaned, ited, and put in the
hold.

C~rcial halibut fisheries started around
the turn of the century. On the west
coast, Canadians and Americans fished out
of 'liancouver and Seattle. By 19I9 the
CatoheS were getting lower and the induStry
sought international control. A treaty was
signed in 1923 and took effect in 1924,
creating the International Fisheries
COnanisSibn to manage the halibut reSOurCe.
At that time there were four cemnissioners,
two from the U.S. and two from Canada.

The terms of the first treaty were
considered temporary, but as time went on
i t became apparent that more regulation was
desirable to protect the stocks. In 1930,
another treaty was negotiated which allowed
the convnission to establish regulatory
areas and to set quotas for them. In 1937
son» adjustments to that treaty were made
which dealt with incidental matters and
changed the directives of the original
treaty very little.

A major treaty was negotiated in 1953 which
replaced the International Fi sheries
Commission wi th the International Pac i fic
Halibut Commission and set up the six-
convnissioner body that we have at the
present t>me . The new treaty specified
that the Cemnission was to manage halibut
at maximum sustainable yield. It also
provided for more open and closed fishing
periods. The regulatory areas defined by
that treaty were revised in 1979.

In 1976 the U.S. Fishery Conservation and
Management Act  FCMA! required that all
international treaties in conflict with it
be renegotiated. As a consequence, new
protocol was placed in effect on March 31,
1979. The new treaty permitted Canadians
to fish for two more years � 979 and 1980!
in U.S. ~aters and to catch no more than 3
mi lli on pounds in the two years combined.
This fishing season, their last, they' re to
take 1.8 million pounds in order to
complete their 3-million-pound limit. In
the 1981 season there will be no Canadian
boats fi shi ng in U.S. waters and no U.S.
boats fishing in Canadian waters. The
catch in Area 2, which encompasses both
U.S. and Canadian ~aters, is split 60
percent to Canadians and 4U percent to U.S.
fishermen, based largely on historical
catch, but formalized by government
agreement.

The treaty was signed into effect on Marrh
3U, 1979, and it's due to be ratified
tomorrow morning in the U.S. Senate
 February 26, 1980!. ife hope it wi'll be
ratified invnediately in Canada. This
treaty does not cover any set period of
time . Henegoti ation will occur when either
country gives one year s notice,

Enforcement

IPHC has no enforcement authority.
Enforcement is left to the appropriate
agencies of each country: the Canadian
Uepartment of Fisheries, or Uepartment of
Fisheries and Oceans as they 're now called,
and the Ll.S. National Marine Fisheries
Service  NMFS!. Not being involved in
enforcement helps IPHC's data collection
and management effort. In fact, we' ve had
fishermen tell us about their illegal
activities just to ensure that we get all
the information we need. They know we
aren't in the enforcement business so they
will actually say, I set my gear before the
season and I c.aught this much fish here-
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Uased on 1977 catch data, the domestic
Convr»rtial fi sherieS take about 22.6
million pounds, the foreign trawl fishery
about 5.6 million pounds, the domestic
trawl fishery about 2.6 million pounds and
the domestic crab pats about 1. 5 mill~ on
pounds  Figure 5!.

FD$i!sruti scrawl O. x
o.'6

Rrra eo'rs I 5

mvnlll SS arkuhL 50%! Or 4C7UA. tn7tm

Figure 5. Total Halibut Removals in 1977
in Millions of Pounds

Halibut force their way into crab pots.
The way crab pots are designed, that is
difficult to prevent. The size of the
halibut that get in the crab pots is
incredible. They either get chewed up by
the crabs and killed, or if they come up
whole, they are usually used as crab bait.
Legally they have to be returned to the
sea, but crab fishermen reported'ly use them
as bait. In fact, there's an enforcement
problem there. A crab fisherman will buy
500 pounds of halibut and when the
enforcerm'.nt officers find halibut aboard,
the fisherman shows a bill of sale.
There's no way to know whether or not the
fisherman has actually used up that 500
pounds. I think the amount of halibut
trapped in crab pots is actually in the
neighborhood of 3 - 5 million pounds
annually, or two to three times the
reported amount.

The foreign longline fishery for blackcod
and Pacific cod catches a small quantity of
halibut, but they must be returned to the
sea. However, foreigners are being phased
out of the U.S. Fishery Conservation Zone
 FCZ! as the domestic fleet builds up.

Atlantic halibut catches have never been as
great as Pacific halibut catches  F>gure
6!. In fact, there 's no longer a directed
Atlantic halibut fi shery. Pacific hal>but
catches reached a high in the lg60's then
declined. The very h>gh incidental catch
of juvenile fiSh by the fOreign drag
fleets, both the kussians and Japanese, has
hurt the Pacific halibut stock.

Figure 6. Total European Atlantic !L Pacific
Coast Ha'libut Catches

Halibut can be kept only if they were
caught on hook and line.

The mortality rate of returned fish is
probably higher than 50 percent depending
on whether they are caught in a large or
small trawl net. Mortality rates of
halibut taken by large trawlers are
probably close to 100 percent because of
the greater volume and weight of fish
surrounding the halibut and the longer
sorting time.

Very large incidental catches and mortal-
ities of halibut in the foreign setline
fishery, the dorrmstic crab fishery, and the
domestic and foreign trawl fisheries, are
inhibiting the rebuilding of the stock.

The sport fishery is comparatively small,
about 0.3 million pounds annually. and not
a threat to the stocks.

Question: irrora that Irou have nesr regulatory
areas, one al.l Irora p evious data sti7.L
u cab 7 87

~ke 1: kre keep data by small statistsca1
areas whrch are consistent with the new
regulatory areas. krhen the fish are
brought to shore, they' re examined by port
samplers hired for the srmmrertime . The
port samplers help the staff determi ne the
ages of the fish in the sample by removing
the otalith. They also interview the
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sk>pper and inspect the log book each
skipper is required to keep. They
determine the sf ze of the catch, the number
of skates set, the 1OCat>On, and the depth.
From this informat>on we can calculate
catch per unit ot effort.

~vaetio yk.'at kind oj oooyeration do yoa
get 7'rom tlfe f'iehey man?

~ffe I: I would say there is excellent
cooperation between IPHC and the fishermen.
In fact, it's one of the best cooperative
ventures with which I' ve ever come in
contact. The halibut fishermen vmre very
instrumental in forming IPHC in the first
place.

~uaetion: yoo aeok do yoe rely on
obest'use vvxther than fCsifey men'e reports
jar data aoElecef,on?

~ke 1: We' ve had observers on foreign and
domestic vessels in the past. We think
more observers are needed. We' re making
arrangements to get observers on some
donestic vessels in Canada to obtain
eStimateS Of the dOmeStiC incidental CatCh.
Me do get excellent observer data from the
U.S.; sane of the best data i s being
collected at the present time.

The Coaaefssion also had highly trained
permanent employees on foreign vessels
looking for halibut. Of course, on the
large Stern trawlers the feilFS ObServerS
haVe a mare diffiCult time. ThouSandS and
thousandr of fish come aboard «t once; an
observer is not. able to pick out every
halibut but estimates the halibut catch
fram samples. They are the best data we ' ve
got. Although both the IPHC and !NFS wish
the coverage were greater, we' re pleased
that it is as good as it is.

W>0 ZSvS
Figure 7. Estimated Incidental Catch of

Hal ibut

Since 1965, halibut bycatches have gone up
 Figure 7!. The highest estimated bycatch
in the early 1960's was about 20 million
pounds. In 1978, the total incidental
catch was 22 million pounds, Why? There
were probably severa I factors. There seems
to be a long-tenn reduction in juvenile
halibut which is independent of incidental
catch. We don't know what is causing that.
It may be environmental stress. Of course,
high incidental catches of juveniles in
foreign fisheries have certainly hurt the
rebuilding of the stocks. Me exceeded
equi librium catches in the 1960's and in
fact, we overfished. A combination of
overfishing, high incidental catches, and
long-term reducti on in Juveniles have all
contributed to the present low stock level
of juveniles. It was reflected in the
reduced catches by the foreign fleets.

To compensate for the lower recruitment in
recent years, the Contuission has reduced
the longline catch, trying to keep it below
the stock equilibrium level. It has
attempted to get time and area closures and
bycatch controls to reduce the inc>dental
catch. At the present time we think we' ve
turned the trend around.

In 1963, under the International North
Pacific Fisheries Cofnnission   INPFC!, the
Japanese were allowed to retain halibut as
an incidental catch when trawling for
yellowfin sole in the Bering Sea. There
was already a big domestic longline halibut
fishery there which was on the increase,
and the combination of the two caused
stocks to drop dramatically  Figure 8!.
When the Japanese began trawling there may
have been a sustainable yield of at least
4 million pounds. As with most new
fisheries, the catch goes up and then drop~'
just about every fishery that we' ve looked
at has shown this phenomenon. Right now
the cat,ch there is back up to approximately
a million pounds and I hope we can sustain
i t at that level.

sz kA Lk 48 Tb vz 7a-
Figure 8. North American Bering Sea Halibut

Catch
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Figure 9. Halibut Fishing Areas

Me're still worried a bit about Area 3 but
Area 2 looks better. We think that the
reduced setline catch has had a positive
effect. and we hope to make positive
strides in the direction of more control on
the incidental catches. Ultimately, the
maximum sustainable catches will probably
not be 70 million pounds per year, as was
taken in the 1960's, but I think we could
sustain 35-40 mi llion pounds per year.

As well as having major areas, we have
regions on the coast simi lar to the HMFS
regions  Figure 9!. We calculate catch per
unit effort  CPUE! by region. For example,
the CPUE for southeast Alaska was rising
until 1977  Figure 10!. In 1979 it seemed
the fish were concentrated in the Yakutat
and southeast regions. We had a record
high CPUt in the Yakutat region, which is a
small area. The CPUE rose from about bh
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pounds per skate in t978 to lol pounds per
Skate in ladle. In SoutheaStern Alaska the
cput increased dramatically as wel I. Un
the other hand, >n nearby regions we
experienced senex of the loweSt catcheS-per-
unit effort ever recorded . It looks like
halibut because ignore available in the area
at the head of the gulf, eaSt Of Kodiak
Island, and down to southeastern Alaska
 figure 11!.

c,ouE 8v Rif ~S IH AREA g
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Figure 1O. CPUE by Regions in Areas 2 5 3

3955 s945 ~ X9~

Figure 11. Biomass of Adult Halibut
 B to 20 Year Olds!

Question: You say CPUT' is caJcuf.ated on
the number of skates set; does Aat
consMev difj'erences in hook spacingf

ke 1 : The whole CPUE record since 1926
as been readjusted because of hook

spacing. A study by the former IPHC
director on the effects of hook spacing
resulted in complete readjustment of the
record so that the catch statistic is now
based on a standard hook placement  Figure
12!.
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Figure 12. Catch, Effort, and CPUE



~ueet~ov: How does thot cha~e the
ptcture?

~ke 1: It Changed the number Of pOundS
Caught per Skate. The age StruCture waS
unchanged.

The biomass of the 8- to 2U-year-olds, the
fishable stock, went up in the Tube's and
196U's, then down  I-igure li!. Now we
think it's starting up agai n although there
have been a COuple of drOps. The Cput
generally reflects the biomass in both Area
3 and Area 2.

iie believe there has been a long-term
downward trend in the 3uvenile population
since 1935, and there was no incidental
catch to speak of during much of that time
- no foreign trawlers  Figure 13!. This is
one of the real mysteries in halibut
management. Un the other hand, as the
juvenile stocks got smaller, the number of
spawners was going up.

Question: Ha@ goad are the earf,lr data?

~ke 1 : very good . The Halibut Commission
has very old records, sose going back t.o
1920. It probably has one of the best
historical records kept on any fishery. We
are now getting every piece of datum the
Hal~but Convnission's ever collected into a
computerized total information retrieva 1
system,

Question: fAat are the oceanographic data
7 'kez

~Re I: Skimpy. We' ve never been able to
~re ate anything that vm've looked at to our
fi sh.

Question: Ie $ÃPS moving tabxxrds better
ooeanagraphie data?

Re 1: NFS has been doing a fair amount
o oceanographic data collection in recent
years and intends to do more, but we' ll
always be lacking in historical data.
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Figure 13. Estimated Abundance of Juvenile
Halibut in Areas 2 II 3 Combined

~uestion: Ie el eboFr d on the et miard
trawl survey Irou spoke of?

~ke 1: This is actually the result of
population dynamics modeling and cohort
analysis. We have only conducted the trawl
survey from 1955, but the trawl survey
confirms the population dynamics model. At
first the j uveni les went down and the
spawners went up. Then the spawners vent
down and the juveniles went up. From a
population dynami cs viewpoint, that is hard
to explain.

Question: Ifcxa ie tke cohcrrt anafyeie done?

~Re 1: We have a publication describing
e xact1y how we do i t. It is a vi rtua1
population analysis technique. I say that
because it uses catch-age structures of the
population.

Ne're also building computer models sur.h as
a Leslie matrix-type population model.
We ' ve got pretty good estimates on natural
mortalities and fishing mortalities from
tagging information and other indirect
methods. vie use functions of these in the
Leslie matrix rather than fixed quantities.
A good deal of information can be extracted
in that manner. We' re also building son+
non'linear renewal models which are not
published yet. Soam of this work is be>ng
done at the University of Washington where
we' re undertaking some very elaborate new
models.

But models are only as good as the bio-
logical information that goes into them and
we sti ll don't have all the biological
information we need--things like viability
of eggs for different ages of parent fish
and proportions of sexually mature indi-
viduals of various ages in the population.
We' re working on these at the present time,
but we still need more information.



rueeeion: yaoe you oonsidsnsd ssyhoitaoion
rates or population trends related to prey
epeciee of halibut?

~Re 1: We dO ndt have Sonm Of the
necessary interrelationships with possible
prey species. But you must realize that
from 193b to 1950 there was very little
fishing on any of those prey species, yet
the halibut population trend was going
down. Population changes during the Ig50's
were at least partly the effect of a big
Japanese trawl fishery in the Bering Sea
that waS develOping at that time.

Size and Len th Catch Uata and Re ulation

Cormrmrcial trawlers show a greater
selectivity for smaller fish than do
setline vessels  Figure 14!. Although
trawler's do get large fish once in a while,
their incidental catch is most ly juveniles.
Big fish are able to escape the travel.

ized spaz liT
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Figure 14. Length Composition of Catches
of Halibut by Comnercial Trawl
5 Setline Yessels for l962

The size and age of fish caught by the
setline fishery are much greater, although
at one point on Figure l4 you will notice
that the catch lengths for the setline
fishery are rather small. That would be
smoothed out if we took a five-year

average. That particular datum may come
from what we call the chicken patch on the
Goose Island grounds, an area where there
are many six- to nine-year-old fish,
referred to as chickens in the induStry.
Goose Island is in IIueen Charlotte Sound
below the Ilueen Charlotte Islands, but
above Vancouver Island and in towards the
coast. It's a big area of sub-recruits.
The area is a very productive fishing
ground both for halibut and other
groundfish, particularly rock sole and
rockfish. It's a problem for us because
the Canadian conmerci al fi shery i s dragging
on these grounds. I know of a dragger who
went to Goose Island last winter and in the
process of catching 1,000 pounds of ling
cod killed 10,00U pounds of halibut and
threw it overboard.

If the two governments want to keep the
halibut fishery, and they certainly have
expressed such a desire by creating the new
protocol to the treaty, they are going to
have to do sonething about incidental
catches. There are ways to trawl with off-
bOttOm trawlS. When you trawl for SpecieS
like pollock, you don't have to have your
gear on the bottom at all. There are all
sorts of ways to rig gear to avoid halibut,
and perhaps there are places like the Goose
Island chicken patch that should be closed
to dragging. we could accomplish a lot by
setting a maximum allowab'te catch of
halibut on the trawl fleet; when they
reached that total catch level, all
trawling would stop. Trawlers are very
good at avoiding halibut when they want to,
but they' ve got to have an incentive,

~ueetion: you seem Oo have osny good
relations urith traral captains. If you
impose such regulations, do you think tiiris
raould continue?

Reply: I don't know that we' ve ever had
~t at much cooperati on with the trawlers.
It depends on the region and segment of the
fleet you' re talking about. Me know trawl
skippers who will take us aboard when vm
want to conduct tagging in places like
Hecate Strait. Ne 'll tag all the juvenile
halibut in the catch. But that's not the
case with all ski ppers in the trawl fleet.

Some skippers believe the halibut fishery
is inhibiting the development of the
domestic groundfish fisheries. That need
not happen, but it's up to management
agenCieS to prevent it, We certainly
should develop our groundfish fisheries-
think once they are developed there will be
sonm regulations, and I see some signs that
people will, in fact, impose the right kind
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of regulations to allow both hal>but and
groundf >sh fisheries to coexist.

I think the International pacific Halibut
COmmi SSian iS ga>ng to exist aS long aS the
halibut reSOurCe CantinueS. Whether the
halibut resource continues as a viable
fishery will be up to the respective
governaents. We Can urge them to take
action on incidental catches and things
like that, but we can 't force them.

rvueetion: Can you talk about the snap-on
yern eyetem?

~lie I : About 30 percent of the gear in use
>s snap-on gear. The fisherman snaps the
gangi ans to a very long groundline as the
groundline pays out from a drum on deck.
It's difficult to gather accurate statis-
t'lcs on catches when this kind of gear is
used. We do keep records on snap-on gear
boats, but keep it separately from the
regular fixed longline gear records.
Usually the smaller boats use snap-on gear
rather than the big traditional longliners.

At present a lot of new conventional
longline vessels are being built in the
U.S. It's becoming very viable fishing for
a well-knit group of fisheraen. They' re
going to use automated gear for fishing
black cod, and eventually, when the price
becones favorable, Pacific cod and perhaps
even rockfi shes. There 's going to be a
longline fleet in Alaska. Meanwhile,
however, the use of snap-on gear is
increasing,

There 's been soae recent work done in
Horway on the amount of energy expended per
pound of fish landed, and longliners show a
great advantage over trawlers. We always
hear about trawlers being more efficient,
but that's not so when you look at energy .
A ski pper of a very large trawler has to
buy 200,000 gallons of fuel for a three-
month trip. It becomes very expensive.
Right now the foreign fleets are spending
one-third of their gross income on fuel.
That' s going to inhibit those fleets from
fi shi ng all over the world one of these
days. In the future we' re going to have to
look to energy-efficient methods for
catching fish.

There are nethods available to reduce the
energy expended for the pounds of protein
landed. We could do it with salmon, but
nobody dares suggest it. We could catch
all the salmon we wanted in traps in the
mouths af rivers with very little use of
fishing boats but that is not socially
acceptable at the present time.

question: Jrhat is the percentage of
mortality in the incidental catch?

~ke 1: lt depends on the kind of
incidental catch. For longline gear, we' re
using 50 percent, although we have a
var iety of e st imate s. The Japanese ~ould
like us to use 3O percent; and ~ n fact,
they may be closer to the truth. We 've had
experience with Japanese longli ners; very
seldom do the halibut ever cone on board.
The gangion is cut, while the fi sh i s still
in the water. The fish shed the hooks
eventually, although we do find a few
Japanese hooks in halibut caught in our
domestic longline fisheries.

For the big stern trawlers we consider the
mortality of halibut to be 1UO percent.
kecently &F5 has really increased its
surveillance of foreign vessels. They
found one Japanese vessel with 34,000
pounds of dressed halibut aboard, and this
is under a regime in which they know
there's a good chance they' re going to get
boarded. The skipper of this particular
boat had put the ha libut in the corners af
the hold and piled blocks of cod up in
front of it. Then he had underlogged by
about 10O percent. If they 're doi ng it
today they may very well have been doing it
in the past and maybe some of the stock
decline can be attributed to that. There
are past unknowns with foreign fisheries
and we feel there 's always been underlog-
ging. NMF5 estimates that, historically,
catches of halibut were actually t~ice what
was logged. Underlogging is a very serious
matter at the present time.

What makes us suspect incidental catch
records is that the Coast buard and NMFS
are getting very good at inspecting these
baatS at Sea and estimating the quantity
of fish on board, checking log books, and
seeing if the two match. They don 't
believe underlogging is anything new,
simply that they are detecting more of it
because their methods of enforcement are
better. It's a problem for anybody trying
to manage a fishery . We esti mate the
pounds of halibut per ton of forei gn-caught
fish; but if the actual catch of the other
species was double the estimate, then our
figure is half as big as it should be.
That will really affect the population
dynamics analysis. On the other hand, our
s i ze - f requency data are ver y good.

The NMFS enforcement people tell us that
the most difficult thing to enforce ~s gear
regulations. Foreign fishi ng boats are
required to use off-bottam gear in the
wintertiae, and its use is very difficult



to contr ol. There are observers on about
15 percent of the boats. Un the other 85
percent of the boats the fishermen can use
the gear as they like, but risk being
caught and cited. The kussians are
extremely good about using oft-bottom gear.
Their pollock fisheries have very clean
catches, g7 percent pollock, as a result of
very good electronics. They wait until tne
pollock cone off the bottom before they
zero in. They catch a fair aviount of
bristol l$ay salmon incidentally. When off-
bottom gear is used some salmon will be
caught, but no flatfish.

The Koreans and the Japanese, on the other
hand, love to fish on the bottom because
they use just about everything they catch.
They don't throw much away . kven though
they 're concentrating on pollock, they
catch a lot of flatfish and use it.

ueetionr 1n r'egulating the eire oj' the
cato, era aloee i'll liou be thie Irem. to
etaffing arithin the guidelinee that the
governraente have eet9

~ke 1: He'd better crxae close. ke don' t
want any more problems like we' ve had in
the past. It's very difficult to predict
before a fishery starts what the effort and
the catch per unit of effort wi 11 be. In
Canada it's easier, because there is a
limited entry program. ke know which
vessels can fish, even if we don't know
exactly how many are going to fish. khat
we 've done this year is to set a series of
Opening and clOSing dateS far halibut
fiSher men. ke Set the length Of the first
season so that quotas will not be taken,
using maximum catch per unit effort and
maximum effort. Then we will anticipate
which areas or portions of an area are
getting close to their quotas. ke are
confident that no quotas will be exceeded.

,his year we have 45 days between the first
periad and the SeCOnd period, due tO a
large Bristol Say salmon run that will
require all the processors' capacity. That
45 days should give us ample time to
compile a very accurate data base on the
tote'1 catch of the first fishing period.
Last year the average number of skates
fished per day increased by 50 percent
between the first fishing period and the
second fishing period in southeastern
Alaska. This year we are anticipating the
same kind of i~crease and we plan to reduce
the second fi shing period proportionately.
That ' s a very conservative way of doing it,
but it tends to insure that we will stay
beneath the quota. If we do, we' ll open up

another couple of days of fishing in the
third fiShing period, In thiS way we' ll
creep up on the quota.

use the word quota but I really mean
catch limit. These days our so-called
quota is really a catch limit. We consider
it an upper boundary. We plan on either
obtaining it or catching less.

The plan I just outlined applies to Area 2,
which includes both the U.S. and Canada.
It's feasible to open a short period there
because that fishery is a small-boat
fishery� . If you give the fishermen two
days of fi shing they ' I 1 fi sh for two days.

Area 3 is not the same. A very large
Seattle fleet fishes Area 3 with large
longliners, and that fishery catches the
most fish. They have a lot of expenses�
fuel and crew costs, and so forth--and we' d
like to give them a reasonable length of
time to catch enough fish to meet those
expenses, so they have a 15-day first
period. ke know they won't exceed their
catch limit of one mil lion pounds in the
first 15 days, In fact, we think that they
may very well get two full 15-day fishing
periods. Area 3 is not such a problem this
year. There won't be an international
problem if they exceed their catch limit
since Area 3 is now strictly a U.S.
fishery . Last year we exceeded the quota a
bit in the part of Area 3 out in the tip of
the Aleutians, but this year vm 've changed
the boundaries and that is part of Area 4.
Where we have the problem now is Area 2
because the quota is split internationally,
but we' re going to creep up on the catrh
limit in both countries and just hope for
the best.

gueetion: Doeen't eetting a ebon ter and
ehor ter eeaeon dieoourarJe oapitalieation in
the halibut induetrp7

~ke 1: I don't think we can say any longer
that tnere is strictly a halibut fishery.
With the smaller catches and increases in
effort, the halibut fishery is a part-time
fishery. Longliners are now fishing
halibut during halibut season, black cod
during black cod season, and will eventua'I-
ly fish for Pacific cod and rockfish at
other times. There wil I be a regular
progression of species in the catches of
longliners. Malibut will be one part of
that.

There is some research going on now by a
working group set up by the Northern
pacific Fishery Management Council  NPFHC!
to look into a limited entry halibut
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fishery in the U.S. It's just in the very
preliminary stages. The first thing they
are going to decide is whether limited
entry is needed in the halibut fishery.
There's a lot of opposition from fishermen,
and tnat will be taken into consideration,
But if it is deemed necessary to have a
limited entry fi shery, then the next poi nt
will be to try to devise tlie best of all
pOSSible limited entry Systems. 4e don' t
know what that is. I have come to the
conclusion that I know little about limited
entry fisheries. It's a very complex
busine ss. There are social and economic
considerations; and as fisheries change,
the whole set of conditions changes, so I
can't tell you whether limited entry would
be a good idea or not. It would allow us
to keep accurate records on every licensed
boat and ta compute catch-per-unit-of-
effort by baat, It would be very easy for
us to know what level of effort is going on
for the whole fleet. From a selfish point
of view in terms of fisheries management,
limited entry would be very nice. From
fishermen and industry points of view, I
don't know if it's good or not. It does
bother me that it's really not free
enterprise. I rather like the free
enterprise system. A person should be
allowed the opportunity to fai 1 at
sonething if he ~ishes.

guestionr Is it illegal, accor ding to
the SCAM, to Limit entry'

~lie 1: That is a problem right now that
Ts~ing researched by the attorneys for
the NMFS. There's another problem. Inside
a three-mile-wide area offshore, fishing is
controlled by the coastal state, for
example, the State of Alaska, Any type of
limited entry program wOul d have to be
consistent with Alaska 's management program
as well as with the management in the Fcl.
'Yes, limited entry is legal in this
country. However, there are a lot of legal
problems between federal and state
jurisdiction,

There are real problems with some limited
entry programs. If you want to see sonre
bad limited entry programs, look to british
Columbia, people there who have been
involved will agree that they have had
problems. Limited entry has been insti-
tuted there in every fishery, species by
species, over the years. In same cases
they gave the license to the boat; in
others they gave it to the indi vi dual.
lahat they really should have done was to
develOp a COnplete SyStere fram the begin-
ning. There are herring f'i shermen in
british Columbia right now who lease their

rrt.~ring ! iCenSe far $5U,UUU a year. That' S
the going price. They never fish them-
SelveS--they j uSt leaSe Out their liCenSe
and reap the profits.

Question: Iform dO you rrkznuge a fishery srith
a fish that lives 25 or Jo years? Do you
have in mind any methods jor restricting
f.he car.ch to an optivral siss, say eight- or
ten-year-old jishy

lie 1 r First you compute an optimal size
imi t, then you determine what age group of

lish are recrui ted into the fi shery .
Uptima 1 size limits usually come from a
yield riodel like the Bevertan-Holt yield-
per-recruit, You can optimize tlie yield
from that kind of analysis, but it is
fraught with difficulties and risky
assumptions, But that's where the size
limit of halibut came from. One tries to
optimize the catch from eacn cohort. Then,
based on the available informati on on
age-class structure of the catch, all the
necessary information is generated to use
population dynamics modeling to estimate a
set of optimal conditions under which to
fish.

~veeticm eot g it . tron gave an etongle
oj ttro fishing areas that did quite ueLL.
Her do you knoiJ this trasnet caused by
substantial migration oj 20-1rear-olds, jor
exsznrpL sr"

~ke 1: Our tagging information this year
indiCated nO changes in migration patternS.
what we think happened is, that the fish
became more available. We believe tempera-
tures were higher than usual, feeding rates
probably increased, oceanographic condi-
tionss were quite di fferent, and the halibut
Came in ClOSer tO ShOre and were more
available to the fishery.





Purchasing, Processing,
6 Marketing Seafoods
Domestically and
Internationally
Mark k Sanclvlk, Vice-President
Icicle Sea toods Incorporated

I hope to give you some insight into the
fish processing industry's approach to
purchas ing, proce ss ing, and marketing of
seafoods, both doaestically and interna-
tionally. Much of what I will talk about
today will concern the actual operations of
the company I work for, Icicle Seafoods, so
I feel it is best to start with a brief
description of the company itself.

Icicle Seafoods is a fairly typical 1'acific
Northwest and Alaska fishing company . It
was started in Igbb in Petersburg, Alaska
with the purchase of a smal I cannery. This
purchase was privately financed by severa 1
individuals who are still involved as the
top management of the coiapany, along with a
group of fishermen. The situation seemed
very attractive since it gave the company a
capti ve source ot production, while giving
the fishermen a guaranteed market along with
an opportunity to share in any profits.

This concept has proven to be very success-
ful; and from one small cannery in 1965,
Icicle Seafoods has expanded to include
five complete, shore-based processing
facilities and three floating processing
vessels. Gross sales went from $5 million
in lg7U, to >85 million in 1975, to $75
million in 1978, and hopefully, this year,
we expect to go over the >1 00 mi i<ion mark.
ve buy the raw product directly from
independent fishermen, process 'it in our
own plants, and market this product
throughout the world. Approximately 85
percent of our production is frozen and 15
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perCent iS Canned. Half Of Our total
prOduCtion is rrrarketed dorneStiCal ly and
ha 1 f is marketed inte mat i on a 1 ly.

historically we' ve been involved in the
high-value seafood products in the nortii
Pacific: the five species of salriron,
halibut, shrimp, king crab, tanner crab,
Uungeness crab, sablefisti, and herring. Uy
far the greatest opportunity for tile future
is in the bottoarfish industry . The
potential for the bottonifish industry was
defined Sanewhat by the Fishery
Conservation and Management Act of ]97b
 FMCA1, which I will discuss in sane detail
a little later. Une way in which we
differ from other American companies is
that we have remained a privately held U.S.
corporation. Many of our competitors are
bU tO gg.7 perrent Owned by VapaneSe
conglomerates «ith unliniited resources.

iae feel there are three critical relation-
ShfpS neCeSSary to make a Seafood Company
successful: its relationship with 1!
f1 sherrrmn, 2! its employees, and 3! its
customers.

General ly speaking these three relation-
ships link directly to the three topics of
today's discuss i on: purchasing, process-
ing, and marketing of seafoods. Each of
these three areas must support and
complement the other. A seafood company
can have the best processing plant,
employees and custoniers in the world, but
if no fishernmn are willing to deliver
products, that corapany will not survive.
Conversely, a coinpany that purchases
enornrous quantities af products from the
fishermen but has no established market
will also fail.

If I had been asked to discuss these sub-
jects five years ago my approach would
have been much more straightforward. Your
course syllabus reflects this; it recog-
nizes the difference between utilized and
underutilized species. Utilized species
are generally the high-valued ones I have
already mentioned; and underuti lized
species are the vast resources of pollack,
hake . cod, flounder, and sole from the
north pacific and Bering Sea. Uf course,
these species are only underutilized as far
as American industry is concerned; they are
very well utilized by the vast foreign
f leetS fiShing Our waterS.

There are reasons why the U.b. industry has
concentrated an a few species and neglected
others, all related to the lack of economic
appar tun i ty.  ;ur rent 1y these under-
utilized SpecieS just cannot be purChased

from the fisherrnari at a pri ce lie can live
with, and if they were, they could not be
processed trrraugh U.5. fish plants and
marketed at a competitive price on the
world market.

The F ;MA was essentially designed to make
all sea f ood re sour ce s located wi thi n the
U.5. 2DU-mi le eCOnomic zOne available ta
the American fishing industry, that is,
U.5. fiSliermen and proceSsOrS. HaweVer, a
ticklish situation is oeve loping concerning
the proper interpretation of the FCMA.

This law is vague and unclear in its actual
intent. There are several misconceptions.
The rrrain one is that the American fishing
fleet is enjoying niuch less competition now
that the farci gn fi shi ng fleets are out of
its hai r. That couldn 't be farther from
the truth. In reality, foreign fishing
fleets are still fishing very actively in
U.5. waters under quotas and restrictions
which aren't tao far below their historical
catch levels.

American fishermen feel that the law
intended these seafood resources to be
harvested by them, while American
processors teel that the law was really
designed to enable them to process the
resource, hopefully caught by the American
fishermen. Processors contribute to local
economies, pay substantial amounts of
taxes, and eventually will contribute to a
decline in our national trade deficit.
feel strongly that the emphasis should be
on industrial production rather than on
fishing effort, although these will
hopefully coincide with each other.

The fishermen feel that if the U.S.
proceSSOrS CannOt matCh priCeS Offered by
f'oreign processors, then the fishermen
should have the right, to sell to the
foreign processors. However, U.S. seafood
companies are forced to compete on the
world market with subsidized foreign
processors who are not encumbered by our
state and federal regulations and taxation.
The foreign companies contribute nothing fo
the U.S. economy other than the initial
purchase price to the fishermen.

In many cases the only viable markets for
the underutilized species are in the same
countries that are nuw fishing in our
20U-mile liniit. Many of these countries
have imposed restrictions or barriers
preventing the importation of these species
from the U.S. They also realize that as
U.S. industry deveiops their quotas in
U.S. waters will be decreased, so they are
not too anxious to help us out. Icicle
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Seafoods' current production, as is the
CaSe with mOSt Otlrer COrhpanieS, iS prObably
95 percent utilized species arrd 5 percent
underutilized species.

n We try to develop a team
concept in ttrhich ttre orork
urith fishermen..."

evince most of our experience has been wir.rr
the utilized species, we are rrrore comfort-
able purChaSing theSe frOm the fiShernren.
To develop an effective purchasing situ-
ation you must have a consistent or captive
source. Few companies still own their own
vessels; Icicle Seafoods does not. We
maintain a so-called captive source by
striving to pay the fishermen the top price
for a quality pr oduct and to guarantee therrr
a viable market.

Ueveloping a top price is an inexact
science requiring active input from
marketing, accompanied by as accurate a
forecast of catch levels as possible. In
some cases this must encompass not only
U.S. catch levels but also the entire
world catch levels. Sonretimes we tend to
forget that we are not the world's only
harvesters of certain species. It is true
that there are times when we are able to
"back-to-baCk" purchase; to buy and Sell in
the same time frame, but this is not always
possible. As the company's volume
increases it grows impossible to liquidate
inventor'ies in short periods of tirae. 4e
must begin to carry an inventory on a
year-round basis. That is fine on a
firmer, rising market, but in a falling
market it can be brutal. The market is
volatile and subject to many factors beyond
our irmrmdiate control. and it is very
frustrating. When we commit ourselves to
buy a product in a certain geographical
area, we are committed to buy whatever
volume we can physically handle. This is
part of the serv i ce we pro vi de.

Catch limits for most species of seafoods
are governed by quotas or structured
SeaSOnS Or bOth, with SpeCifiC rhanagement
tools being implemented as seasons
prOgreSS. SalrhOn fOr inStanCe are gOverned
by C1OSely mdnitored seaSons accompanied by
escapement targets of spawning fish.
Allowable herring catches are generally set
by an assessment of the stock with, in sorrre
Cases, a IU-percent allowable CatCh Of wha-
tever the stock's level is determined to
be. Crab are governed by quotas and
seasons accompanied by catch per unit of

effort data, that is, the number of legal
crabs landed for each pot hauled,

1'urchasing seafood is a straightforward
prOCeSS Of building a viable re latiOnShip
between the fisherrrran and our company.
lnis inCludeS an Open line of effective
cormrrunication. We try to develop a team
concept in which we work with the fishermen
to catch, prOCesS, and market the highest
quality product available. we rreet with
the fishermen to discuss better ways to
handle and hold the fish. The end product
is only as good as the raw material we
receive, and the better the quality we
recei ve, the higher market pri ce it will
command.

There really is no distinction between
utilized and underutilized species when it
comes to the mechanics of purchasing
seafood. The difference is simply that for
underutii ized species we have no track
record to fall back on and no viable market
situations at present. We don't know what
we can sell these speci es for. A workable
selling price starts at whatever price is
paid to the fisherman, plus state and
federal taxes, pius recovery losses, plus
processing costs, plus plant overhead, plus
transportati on to the market place, plus
hopefully, some sort of profit margin.
with the emerging bottomfish industry which
consists in part of underutilized species,
we have too many gaps in this sequence to
proceed at full speed.

Icicle Seafoods' approach is to develop the
bottomfish industry on an incremental
basis. In other words, if we can
reasonably expect at least a break-even
situation while paying the fisherman a
price he can live with, then we will all
proceed in a controlled manner. We are
presently purchasing flounder, pollock, and
cod at plants in Alaska with, we feel, a
fair ChanCe Of SuCCeSS. TheSe OperatiOnS
require sacrifices from both the fishermen
and the processor. We have to be very open
with each other . The fisherman muSt agree
to fi sh for very low pri ces close to his
break-even point� and we must work with an
essentially break-even philosophy on
profits.

"These operations require
sacri fices from both the
fiShernieft and rhe prOCemm.
We hatre to be eery open
uritb each other."
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rrueetidnr krhat are yaw daing to ezpand the
mrzrket jar underutilizea epeeieey

~ke 1: When I travel to turope or Japan or
wherever I go, I'm actively selling
utilized species: salmon, halibut, crab.
Wlien I get a captive custonier, I try to
sell him anything I can think of, or
explore the potential for selling him
anything I c,an think of. We' re continually
pushing to open up markets for species we
may not actua lly be processing. Sometimes
you approach a problem on a tangent: you
start from the production end and just work
for the best sales or marketing you can do.
ln other cases you can work backwards from
a viable market price back to the price you
can pay the fishermen su that you can
realize same kind of a profit.

~asetion: fAat ejf act 'doee the ll.i. quoto
Jcrr sh4r for eign fiehing J lect harre on
eetthing p iceey

~ke 1: Most of the species being restric-
ted are Tovr in value, One of these is
SablefiSh. The quota on sablefiSh haS been
cut back very sharply for Japanese fishing
in U.S. waters. Originally, they wauldn't
buy our produr.t. They said rm. were too
high. But now that they are cut back to a
level where their own needS aren't rrmt,
they are a buyer.

"lf there's economic
incenCive, the rest gtriH take
cere of itself."

I think you' ll see the same thing happen
with all bottomfish, but we have to develop
sorre mechanism to phase foreigners out,
The way it'S Set up naw we tell Our
government that we can utilize so many
million pounds of a particular species,
then the gOvernment allOCateS the reSt tO
the foreign fleet. I think we shou'Id cut
foreigners back sormwhat first to allow us
the opportunity to develop the ability to
use these species. I believe strongly that
if the foreign fleet were not in Alaskan
and V.S. waters, within b to lO years
American industry, without too many
problems ~ would be able to completely
utilize the vast resources of bottomfish
that are within our 2OO-mile limit. I'm in
marketing so I'm telling you my version;
maybe a production person might approach it
in a different way. From my standpoint,
it's a very basic situation. If there' s
economic incentive the rest will take care
of itself.

Qrreetionr Ho@ do yori ohooee !iehermen jrom
rdham you urili buy?

lie I : It's a niutual situation that
deve ops ove r a period of tinre . Today with
sockeye we' re faced witii trenrendous pro-
duction and limited processing facilities,
so it is iraportant for fishermen to ensure
themselves a niarket for their fish. In
times of short production it is important
for us to ensure a large fleet to fish for
us. In other words, it's a two-way street.
There are times when we are very important
to the fishermen and tiures when they are
very important to us.

We try to be consistent, regardless of the
situation. We, o f cour se, wi 1 1 work more
closely with the fishermen who over the
years have cooperated with us.

There has to be cooperation in order for us
to develop the bottomfish market. We need
a more open relationship with fisherrrmn
than ever before. We can't expect enormous
profits in a very marginal situation like
this, If we find markets which will ensure
us clear profits or if we became more
efficient at handling the product, then we
can pay the fisherman a higher price. Or,
conversely, if the fishermen can easily
catch large quantities of the product in
short periods of time, then maybe they can
acCept a reducti on in pri ce. But it' s
going to take inutual cooperation to develop
this fully.

I noticed in your course syllabus that you
will include the area of aquaculture. I am
not actively involved in aquaculture but I
would like to make a few cormnents about it.
This is an exci ti ng, innovati ve field, and
one of extreme interest to Icicle Seafoods.
Contrary to what some of you feel, we do
not feel threatened by aquaculture programs
as long as we 're aware of them. Popula-
tions are growing and people are eating
more fish. Severe shortages are not
healthy . They create very high and un-
realistici c markets . I have visited the fi sh
farms in Norway where the smolts are
released into circular pens in fjords, in
some cases at the heads of fjords which
have been rompletely blocked off from the
ocean. I have watched several thousand
pounds of fish being butchered and learned
that farmed salmon are just as inconsistnet
in quality and size as wild salmon,
Possibly they will be able to control size
genetically in the future . There are
problems in developing diets for these
penned fish. The fish lack the natural
exercise necessary to create the proper
bOdy tone. Along with inCreaSed produc-
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tion, the strong point of fariiied sallilon is
that it Can be inarketed freSh On almost a
year-round basis. Large processing arid
freezing facilities aru not necessary and
the fish derive top market price,

ireyerhaeuser has developed a concept ca lied
ocean ranctiing which is much nore exciting.
The SmOlt are raiSed juSt aS they are in
fish farms, but instead of being released
into pens, they are released into the
ocean. These fish live and grow with the
wild salmon. The problem, of course, is
the loss to natural predators and to
fisherrrmn. liow I'd like to discuss some
trends in the processing area of the
seafood industry which is more straight-
forward than the purchasing and inarketing
areas.

Years ago most seafood was salted or
canned. These were the only methods of
preserving seafood products,

Freezing wasn't heard of, and fishing
effdrt waS generally limited to the area
c lose to the canneries. There was, of
course, a viable market for all fresh
products, again, within a certain distance
of a processing plant. This was also
limited by time constraints and available
modes of transportation. Freezing
capabilities slowly began to develop and as
the demand for frozen products grew along
with the selling price, processors made
major comnitments toward expanding their
available frozen products. They built
freezers and cold storage side by side with
their CannerieS. ThiS trend haS nOwhere
been more apparent than in the Bristol Bay
sockeye fishery. Historically 1OO percent
of the sockeye production was canned, but
now as much as possib'le is frozen. Canning
is still an integral part of the seafood
business, but the dollar return from canned
pr OductS iS generally muCh 1Ower than frOm
frozen ones. As more and more seafood
companies with freezing capabilities
compete for the raw product, the price of
the raw product becomes higher and, in some
cases, forces companies with only canning
capabilities out of the market.

The philosophy of effective seafood pro-
cessing is very basic. The nore expedi-
tiouslyy seafood products can be taken from
the sea and processed into one form or
another the less deterioration they will
suffer. Once the pr oduct has been landed
the clOCk Starts. There are variOus
methods to protect the seafood quality
prior to deli very to the plant: fishing
close to the plants; semi-proressing the
product quickly and using some sort of

re f r i ger ation; and de 1 i veri ng the product
live to tne plant in tanks as with crab.
There are inany other techniques but none
Substitute far a quitk delivery cf the
product directly from the fishermen to the
proteSSing plant. This is one of the
reasons that Icicle Beafoods has made a
major commitment to processing barges which
Can be tOwed tO Wherever the prOduCtiOn
dictates. These floating sea plant.s are
completely self-sufficient. They have
their own power supply, processing
capabilities, and work force. Ne're very
exci ted about thi s par t i cul ar ef f ort.
These sea plants are located right in the
fishing grounds in an optimum situation.
Other processors must, in some cases, fly
salmon all the way from Bristol Bay to
Beattle where it is finally processed.

Icicle Seafood's production, as I
mentiOned, iS B5 perCent frOZen and 15
percent canned. There will always be a
market and a need for the canning aspect of
the Seafuud OperatiOn. When W buy raw
prOduCtS frdin the fi Shermen we are buying
strai ght run or ocean run. Fish are no
different from human beings: some are
young, some are old, sorre long, sorrm short,
some thin, and some fat. Only very good
quality fish are frozen. To be frozen a
fiSh muSt, abOVe all, be firm with nO
severe external blemishes, If you' ve ever
observed salmon in a natural state you' ll
see fish that you don't think should be
alive, fish with half their backs chewed
away swimming along with all the other
fish. If we buy froni the fishermen we have
to buy everything, which isn't a problem as
long as the product is graded and properly
frozen.

The t ra di t i on a 1 method of pre ser v i n g f r o zen
products is by immersing the frozen product
in a water solution and creating a protec-
tive layer of ice or water glaze around the
product. This is an effective method of
preventing oxidation and dehydration.
However, a proper glaze is effective for
not much more than a year, Hopefully, the
product is marketed within a year but that
is not always the case. kith time the
product will dehydrate.

In our largest plant at Petersburg, Alaska,
we have made a major conmritment to vacuum
packaging the product when it is fresh--
before freezing. The product is packaged
fresh into a durable plastic bag and almost
a 1OU perce~t vacuum is dragon. The product
is then frozen exactly as before, with
coiirplete protection from freezing process
and fram any further OXidatiOn Or
dehydration. No further handling is
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required and the quality of the product is
guaranteed for extended periods of time.
ke're very impressed with the process
although it's more expensive than
conventional handling. % feel it's the
way to go and most other companies are
going to be forced to package in this
manner in the future.

ueetson: &%at do you jind is the optimumz
esse or pour Ised-processing bar ffee?

ke I: Large european fishing companies
ch own many fish-processing vessels feel

the optimum size, if I remember correctly,
is 150 feet. There are foreign vessels up
to ZUU feet that really aren't more
effective than a vessel of 15O feet but
consume a lot more energy. energy is a
factor, but in our situation it hasn' t
becom too large a factor.

Ifueetion: Him' m e yow' jieh- proceesi,ng
$~es abeignedy

~ke I ' .khat vm call our sea plants started
out as basic barges. ke put refrigerating
facilities or holding facilities in the
hull. The hull is essentially a giant cold
storage unit. Ma built a three-story
superstructure above the deck: the main
floor iS freeZing faCilitieS.. the second
floor is processing facilities; and the
third floor is living acconmtodations  see
Figure I!. It's a very functional
situation with some space limitations. Me
Can freeze rnughly 3OU,OUO pbundS Of
product per day tn a barge. Storage is the
limiting factor; a barge ' s capacity is
about 3 million pounds. Of course, if

you' re processing 30O,OOO pounds a day, in
10 days you have to have som means of
offloading the product. ke use the sam
vessel that tows the barge as a support
ship.

Queetion: Jvhat do aou do sn,th fish thist
are not oj jreesing qualityy

ke 1: In some cases we have canning-
qua ty product. ke have to semi-dress it,
freeze it, stow it, and ship it to one of
our shore plants for canning at a later
date.

~usetion: fAai u s living conditiorre keii
on the bctrqee?

ke I: These barges have anywhere from
OO- SU people living in very close

quarters. Sometimes they work two shifts a
day. Qe try to provide comfortable
accommodations and entertainment, although
there are not too many for ms of entertain-
ment you ran provide. ke have a video
television system and a sound system.
There is also time for a lot of reading.
If you sign on with us, it 's generally for
a four-month period,

I'etting back to the packaging: as I
mentioned, after the product is vacuum
packed, it's frozen exactly as it used to
be. The vacuum-packed product will keep
well over three years, which should cover
any possible situations.

The fresh market for many types of seafood
is mushrooming as effertive modes of
transportation and innovative mthods of



handling have become available. Although
shipping costs can be much higher with a
f reSh prOduCt, the market return is also
higher, and processing and handling costs
are deCreaSed, AS people beCome mOre
reCeptive tO SeafOOd, they tend to prefer
fresh product over a frozen, even at
considerably higher prices. If this trend
continues' raore product will be marketed
fresh than has been in the past.

One new method of handling fresh products
over longer tine periods and di stances is
the controlled atniosphere contairrer. lith
this system the product is semi-processed
fa.irly close to the source of production
and then packed in ice in a refrigerated
container from which the atmosphere has
been partly removed and replaced by carbon
monoxide or nitrogen. This retards
oxidation. The product is then shipped by
land, with a reasonable shelfli fe
guaranteed upon arrival. Costly air
freight charges have been circumvented. In
sone cases this procedure is used to
ensure a first-quality product even when
that product has been frozen at a distant
si te.

In most instances seafood companies package
their products in what we term a "bulk
pack," nmaning semi -processed in large
cartons of IOO pounds or more . There are
se veral reasons for this. First of all,
most of our product is landed in very large
volumes within a very short period of tirr» .
Qe just do not have the opportunity or the
personnel to process it into speciality
packs. This would require expensive labor.
The high cost of labor in Alaska is a
limiting factor in this regard. Ultimately
the marketplace dictates the method and
style of handling and packaging.

Ne're willing and capable of packing the
product in any imaginable farm if a company
agrees to buy it at a price which wi fl
enable us to cover our cost. In some
cases we have to anticipate our customers'
needs or desires because tremendous
quantities are purchased in very short
periods of t,ime and decisions must be made
at that time as to which method of handling
and processing to use. These decisions are
made from past experience and certain
current marketplace situations. Slightly
different packs and products are required
by the international market than by our
domestic market, so fhe situation can
become very complex.

The third and final step in the movement of
the product from the ocean to the consumer
i s marketing. I 'm sure you' ve sensed a

cer tain influence from the marketing place
as I have discussed the purchasing and
processing of seafoods. There are
essentially three vi able markets for U.S.
Seafuad produCtS. United StateS and
Canadian umrkets which I wi1 1 lump
together as the domestic market; the
western European markets; and the Far
Eastern or Japanese markets. In addition,
there are rninOr marketS thrOughOut the reSt
of the world.

At Icicle Seafoods we view the entire world
as our marketplace. 4e have no conscious
constraints as to our potential custoners.
Hut we do feel an obl igation to protect our
established business before taking on new
commitments. iae currently sell 5U percent
of our product domestically throughout the
United States and Canada and 5O percent
through the international markets. Of the
latter half, we sell approximately 5O
percent to the Far East, primarily Japan,
and 50 perCent cOlleCtively throughout
western Europe. I might, nention that even
though a considerable amount of seafood
product is shipped to Korea, it is in most
cases simply being reprocessed for a
Japanese company which is taking advantage
of the very cheap labor costs in Korea.

Recently I' ve neard people talking about
the large volumes being shipped to China;
and, of course, this is very interesting
to us because if we can sell a billion
people anything we wou'ld have a pretty good
s i tuat i on. Our inf ormati on, howe ver, is
that the Chinese are interested in
exporting seafood products; they' re
importing technology not food. Hut people
are right; there is seafood product being
shi pped to C hi na. Thi s i s because Ch i nese
labor is now cheaper than Korean labor.
Five years ago Korean labor was 3OIt a day.
Now it's roughly S3 a day, and Japanese
companies are using Chin~ as a shipping
site instead.

Queation: Do you ace a potential for a
markst in Waeia?

~Re 1 : I had the opportunity to spend one
day in Leningrad two years ago and I don' t
think that there's any potential market
with Russia. A lot of our European
customers have done business with Russia,
but it 's difficult. They still have a
barter system in Russia; their currency is
not traded in the world market so they
can't buy and sell. One customer was
telling me he sold some seafood to kussia
and had to take a shi pment of ice cream
back! That sounds very strange, but
apparently the Russians make real ly good
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iCe Creance. He made neney when he sold the
fish, and he sold the ice c,ream in Italy at

prOf it, tOO. I think it wduld be very
difficult for us to deal with kussians in
the short term, however. They produce
treumndous amourits uf seafood items that we
produce and export.

We sell products sporadically in areas of
the world such as Australia, South America,
and the Caribbean. There is tremendous
potential in the Middle East  with their
oil money !, and in Egypt, the rest of North
Africa, and Nigeria. We try to be patient;
you wouldn't believe the number of calls I
get from people that want EU,UUU tons a
week of tnis or EO.OOO tons of that for
SOam market in Nigeria Or Egypt Or
s~place e'lse. We can't be too negative
about it because one of these days they may
really need us. tiut most of these people
are opportunists; they' re in the exporting
buSineSS. They may make a contact in Saudi
Arabia who says, "We really need sonm fish,
what can you give nmP" Then they''ll call
us, knowing nothing about. seafood, but just
figuring if they get a quote from some
company they can sell it. One of these
days something will click and it' ll work .
One never knows when a change such as a
shift in currency rates will enable a
previously unworkab'le situati on to become
very attractive. At the same time we work
hard to protect our market distribution,
although from year to year one market may
becoam more attractive than another. Our
philosophy is to maintain our presence in
each market.

Our doaestic programs differ slightly from
our export program. Approximately Jb
percent of our domestic product is sold to
wholesale distributors who ultimately sell
our produr.t to what we call institutional
buyers such as schools, hospitals, and
restaurants, The remaining 25 percent is
SOld tO large Supermarket Chains and faSt
food restaurant chains.

Almost EOO percent of our international
business is to large i~porting companies
or very large wholesale distributors who
are providing essentially the same source
in their countries as we provide to the
donmstic market. When we market our
products we do not dwell strict.ly on the
specific product and tne price. We sell
not only the product but Icicle Seafoods'
entire operation. This starts with the raw
product from the fishermen and continues as
the product is careful ty handled and
processed in tive manner the customer
desires, and then is marketed, not sold,
within a consistent, continuous, and

realistic program. We strive to work very
closely with our customers, just as we do
with our fishermen and employees.

"We believe in having the
industry police itself, btct
there are Problems inherent
in this Policy."

gmeetion: frhat kind of' federal regulatione
ar e there on qua Li t p?

keel .' Our governinent has no really strict
quality codes which would govern the
seaf ood bus iness. Our persona 1 feeling i s
that to be a successful rompany we have to
produce a quality product. We believe in
having the industry police itself, but
there are problems inherent in this policy.
A good case in point would be sockeye. We
probably freeze as much sockeye in Bristol
Bay as anyone. Let 's say there are 50
companies processi ng it. If a few
companies process an inferior product which
develops a bad name in the marketplace it
reflects on all of us. We feel personally
it's something industry should try to
control; and the better we handle our
quality, the better we' ll succeed in the
world market.

One country where the government does get
more involved in quality is Canada, and I
think they have done a good job. I know
that my counterparts in the Canadian
companies don't like it; but as far as the
international market, the Canadians have a
better reputation than the Americans
because of it. Maybe that is a good point
to consider.

Today ' s market s i tua t i on i s ve ry complex.
Everyone is aware of the awesome marketing
problems and the tremendous quantity of
underuti lized species which someday will
be harvested by American fishermen. The
maximum sustainable yield for all seafood
resources in the world is estimated to be
100 mi llion tons. Five percent of this is
located within Alaska's 200-mile limit
alone, and three-quarters of that five
percent is comprised of bottomfish.
Foreign fishing fleets, by the way, are
currently harvesting gg.b percent of the
total bottomfi sh production in Alaska. The
short-term outlook for marketing large
volunms of American-processed bottomfish
not too bright. The U.S. dlrmstic market
is pretty well saturated, in many cases by
imported products caught within our own
fishing zone by foreign fishermen-
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The Canadians also are exporting larqe
quantities of processed bottomfish. This
is sold by fishing companies which are
SubSidiZed by the Canadian government and
which are buying the raw product more
cheaply than t tie i r U. S. counte rpar t s.
WeStern turape COuld be reCepti ve tO U.S.
prOduCtS, but until they are Cut baCk frbra
fishinq in U.S . waters they wi 1 1 be able to
SuPply mOSt Of their OWn needS pluS enOugli
to sell considerable quanti ties to the U.S.
Freight. rates, and in some cases local
trade restrictions, also make U.S. products
leSS Canlpeti tiVe than the EurOpean pr OduCt
on the European market. Un the other hand,
low production in the North Sea has
temporarily forced Europeans to look for
cod and herring from the U.S., but again,
margins are very thin because of the
freight situation. Since Japan is the
world's largest market for fish products
it holds by far the most potential for
marketing of U.S. bottomfish. The Japanese
have imposed severe import quotas and
freight restrictions on a number of
products, however. Freight rates have a
limiting effect with Japan also.

I think some people feel that the reason we
aren't selling our underutil ized species is
that i» don't have a market for them.
There is a market but it's just not a
viable one at this time . He know the
CustOmerS that could buy our bottom fiSh.
R'lght now we re just not rompetiti ve on
the world marketplace.

Un the Other side Of the Coin, with the
utilized species we have exar.tly the same
nfarket to contend with, but it is a
completely different picture, There are
viable markets for most of our utilized
species, the same three world markets I' ve
been discussing. That is why these species
are utilized. There is economic
opportunity involved with their purchasing,
processing, and marketing.

E very one i s p re di c t i n g gl oom a t the
prospect of the 1980 Alaska sockeye season,
but im feel if we buy at the proper price
when it is realistic from a marketing
standpoint as well as being fair to the
fishernmn, we will generate much more
interest with our customers throughout the
world. lae will gO On to SuccesSfully
process and market everything we can
phys ice I ly handle.

health-conscious nation, many people are
Jumping on the seafood bandwagon. As
people feel more positi ve about a product,
they 're willing to pay hi gher priCes fOr
it. people no longer feel they are
comproinising themselves when they order
seafooa. Uur per-capita consumption in the
United States has increased about 2U
percent in the last 1U years, from about 11
pounds per person to 13 pounds. And our
population is growing at approximately four
percent per year. Of course, we have a way
to go to match the pounds per capita
consumption of seafood in Japan. It is
alSO foreCaSted that the world population
will double by the year ZOUU. The protein
to feed this tremendous population will
have to come from somewhere, and it might
as well cone from the sea.

"Right noir, ave're just no!
competitiee in the taforld
market."

In closing, if I had to select one key word
to denote a successful seafood operation I
would choose tne word "quality". A quality
product will always sell, which is not
necessari ly the case with mishandled
products. In the past American seafood
processors have been guilty of sac,rificing
quality for quantity and have gotten by
with it, Hut as the overall production of
seafood expands and the business beconms
more competitive, the quality seafood
processors will prevail. Uuality control
is particularly crucial with bottomfish
production.

Une of the largest seafood buyers in the
country was discussing Icelandic cod
fillets and he was asked for his opinion
concerning bone content. His reply was
that SinCe they never fOund any bones in
their icelandic cod fillets it was not an
issue.

This is our competition and they have set
the standards vm must strive for.

Actually there are several good reasons to
be very optimistic about the prospect of
'the seafood industry. Everyone is aware of
the dietary and health benefits of
seafoods, and as this becomes a more





Developing 6
implementing the
Fishery Conservation
6 Management Act
James P. Wslsh, Deputy Administrator
National Oceanic and
Atmospheric Administration

Mhen I first came to the U.S. Senate in a
staff capacity in lg72 questions were being
raised about the adequacy of the U.S.
fishery policy . Foreign fishing off U. S.
shores had been on the increase for several
years, expanding from about 1 million
metric tons in 1963 to about 3.6 million
raetric tons in lg71. This increase in the
foreign fishing effort came at a time when
U,S. fiSh CatCheS were deClining. Uuring
that period several fish stocks began to
succumb to overfishing, The limit of our
exclusive fishery management jurisdiction
was then 12 miles.

"The predominant political
pottrer in U.S. fishery policy
eras the tuna industry."

In 1972, despite this condition in our
coastal fisheries, nut a lot of sentiment
eXiSted in the COngreSS favOring a law tO
create a 2110-mile iinrit. That r.oncept was
viewed as a protectionist rreasur e--a
measure that might solve political problems
for a number of coastal congressmen and
senators--but that might also create
serious foreign policy problems for the
country as a ~hole,
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The predominate pol itical power in U.S.
fishery policy issues ras the tuna
induStry, That induStry was the beSt
organized and the only sector of the
fishing industry with the money to finance
a substantial political effort in the
Congres s. be pende nt on cate he s of f other
nation's shores, the tuna industry strongly
OppOSed a 2UU-nnle limit. Large prOCeSSing
companies were quite a powerful component
of this group, Uistant-water shrimp
fishermen also opposed the 20U-mile limit
Since thiS graup was quite suCCeSSful in
fishing for shrimp off llrazi I and Hexico.

Another powerful influence in fishery
legislation was the Third Law of the Sea
Conference. Preparations had begun for
this conference in 1967 and it had convened
in 1974. The extent of a coastal nation's
authority to regulate fishing was one of
the more important subjects under
consideration. Thus, in IglZ, there was
sonm sentiment in Congress for dealing with
the fact that foreign fishing fleets--many
subsidized by their own governments--were
catching increasing amounts of fish off
U.S. shores and that U,S. coastal fishermen
were being harmed economically as a result.

"I om told to dmjt a bill that
�4rotddj kiCk the fOf'eigpuvS
ottt of ottr 200-mile zone."

Genesis of the 200-Mile Limit Bill

In the surmner of Igl3, however, Senator
Nagnuson of Mashington State, changed his
mind about the question. Elections were
COming up and the SenatOr felt SOmething
had to be done about foreign fishing off
the State of Washington. He also had a
visit fram Senator Ted Kennedy who said
that the fishermen were giving him a bad
time about foreign fishing off the coast of
hew England.

I was called in shortly after the neeting
between Senator Kennedy and Senator
siagnuson and was asked to draft a bill.
"what do we want to do in this bi11?", I
asked. I was told to draft a bill that
kicked the foreigners out of our 2UU-niile
zone. So I had a very short bill drafted
by the Senate Legislative Counsel that
really did nothing more than declare a
20U-mile limit and direct al 1 foreign
fisherinen to stay outside of it. Two hours
before the bi 1 1 was to be heard in the
Senate I received a call saying that
Kennedy had deC~ded not tO co-SpOnsor the

bill. Uf course, I was sriucxed. Hy boss,
Senator Hagnuson, had been very reluctant
to embrace the 2UU-mile limit in the past
beCauSe Certain WaShington State SalmOn
fiShermen and prOCeSSorS were oppOSed tO
the concept. They feared that a 2UU-mile
limit law would Jeopardize the salmon
agreement that the U.S. had with Japan,
which kept Japanese fi shermen west of I lb
W longitude. But by then, despite Senator
Kennedy 's last minute change of heart, the
bill was introduced.

The Senate Cormnerce Cormnittee, which
Senator Magnuson chaired sponsored hearings
across the country in 1814. Throughout the
hearings the Nixon administration expressed
strong opposition to the legislation. In
addition, the tuna industry was able to
influence the HOuSe Herchant marine and
Fisheries Committee and kept the bill from
moving in the House during the 93rd
CongreSS, WhiCh ended in lg74, HOWeVer,
Senate Bill 1988, Senator Magnuson's
original bi I 1, did pass in the Senate in
Uecember 1974 without bauch opposition and
without much debate.

As I mentioned, when it was first
introduced the bi 11 was aimed at expelling
and then keeping foreigners out of an
expanded U.S. fishing zone. However, it
was obvious that if we kicked them out, all
of the available harvest would not be taken
by U. S. fishermen. There wasn ' t enough
domestic interest in the high-volume,
low-value fisheries on which the foreign
fleets concentrated such as Alaskan
pollock, For the most part U.S. fishermen
pursued the low-volume, high-value
fisheries such as salman and crab. In
addition, I believe that the nations of the
world would not accept our 20U-mile limit,
nor would such a claim withstand a
challenge in the Internatiorial Court of
Justice unless we demonstrated our intent
to manage fish stocks within that zone once
we asser ted exclusive jurisdiction.

To gai n world acceptance and sustain a
possible legal challenge, the legislation
should, I argued, only reduce the amount of
foreign fishing to the amount U.S.
fishermen did not want and which was
CO~SiStent with goad conservation. We had
to demonstrate our intention to co~serve
the fish and to share them fairly witli
Other natiOnS. This, hOwever, waS nOt
accepted by many of the fishermen who were
involved in this early phase of the
legislative process .

At the time the principal proponents were
the New England fishermen. Une very active
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fisherinan for whore 1 have a great deal of
respect is Jake Uykstra of the Point Judith
FiSherieS COOperatiVe whiCh iS lOcated in
khode island. He is a knowledgeable
fisherman, a highly successful businessnran,
and a shre~d politician. lie was aware of
my advice to the Senate corumittee and was
quite COnCerned. One day he tOOk me tO
lunch and asked what he could do to help
the bill pass, And then he said, "Hy trie
way, we re not going to have anything in
this bill about management." I told him
didn't think a bill could be successfully
defended without management provisions.
Later, I got a call from Senator John
Pastore of Rhode island, one of the co-
sponsors of Magnuson's origin~1 bill and a
senior member of the Senate Cormnerce
Committee. Senator Pastore is what is
commonly referred to in the U.S. Senate as
a "whale," a very strong legislator. He
wa s a 1 so probe b 1 y the Sena te ' s be s t
debator; l have never seen anyone success-
fully stand up to Senator Pastore. lie told
me he didn't want management in the
200-mile limit bi ll. Needless to say,
there were no strong management provisions
in Senate Bill lg88.

Ar ument For and A ainst the Hill

During the g4th Congress momentum began to
gather behind the legislation. The fact
that the foreigners were contributing
heavi ly to overfishing of stocks off U.S.
shores, although they weren't the only ones
overfishing, was a central reason for the
bi ll's growing support--that and the
s lowness of the Law of' the Sea Conference .
Acrording to U.S. biologists fish were
being taken in excess of the maximum
sustainable yield in most fisheries off
U .S. shores in which forei gn fishermen
participated. The Third Law of the Sea
Conference continued to drag in its attempt
to develop a comprehensive treaty governing
all uses of the sea. An earlier conference
in 1960 had failed to develop a treaty that
gained acceptance by the large fishing
countries, nor had the limits of the
national fishery management zone been
settled at the second conference . During
the lgb0's the customary practice of
nations, not a treaty, had tentatively set
the limit at 12 miles.

"We had to demonstrate
our intention of conserving
the fish and to share them
fairly eolith other nations."

U.S. negotiators at the Law of the Sea
Conference were using the ZUU-mile limit as
a trade-off tOOl fOr prOviSionS that would
further national security interest~ such as
a free passage through straits. The U.S.,
of course, as one of the world's naval
powers, requires the ability to be mobile
throughout the world's oceans  with the
concomitant need to use coastal waters and
straits! and, therefore, we must be con-
cerned about having rules of international
law that facilitate naval flexibi 1 ity.
Most coastal nations, however, were
pressing for a 2UD-mile economic resource
zone. lt was our negotiators' desire that
we not accept the 2DO-mile limit until we
had been assured that our basic national
security objectives were protected in a new
Law Of the Sea treaty, ThuS, the eXeCutive
branCh did nOt want tO See a unilateral
declaration by Congress take away this
negotiating tool.

Uuring lglb Senator Magnuson held no
hearings on his bill and said he would not
consider the bill until the House of
Representatives asked. Pressure began to
build and opposition and support for the
bill began to mobilize to a hi gher degree
than had been the case in 1974. Serious
oppositi on was organized by the State and
Defense Departments.

Let me briefly tell you what the Adminis-
tration's position was and the reasons why
the Administration was opposed to the bill .
Looking back I ofte~ ask myself how the
bill passed, given the lobbying forces
arrayed against it.

First of all the Defense Department was
strongly opposed for the reasons that I
have just explained. That is, if the U.S,
acceded to the 2UO-mile zone, then we might
not get a fai r trade-off for transit ri ghts
through straits and the like. The State
Department tends to be the spokesman for
other countries--it's part of its job.
Therefore, it was very much concerned about
the impact the bill would have on Japan,
the Soviet Union, and the several other
nations which operated fishing fleets off
our shores. However, the best organizeo
lobby in town was the tuna fishermen. They
maintained not only fu11-tine representa-
tion but their people were extremely
effective at knowing vrhat needed to be done
at the right time in order to hold up a
bill or defeat it,

The tuna fishermen were joined in their
opposition by the distant-water shrimp
fleet who felt that the 200-mile limit
would cut them out of places like Brazil

131



and Mexico. Arrayed against this strong
group were a rag-tag group of coastal
fishernmn I>ke Jake Uykstra who were very
independent, whO didn't knOw haw tO OrganiZe
ver'y well in the palitiCal SenSe, and WhO,
as a group, didn't have a lot of money. To
send people to klashrngton costs about Sbu a
day for room, $25 for food, and more for
expenses. A good full-time advocate
charges jIOV-125 an hour. Independent
coastal fisheruen were at a decided
disadvantage, at least according to
traditional Washington power theory, in a
head-to-head political battle with the
opponents of the 2UU-mile limit bill.

But they had one thing in their favor which
I believe destroyed the Administration's
arguments--U.S. coastal fish stocks were in
fact declining and were being over fished.
The principal source af pressure on the
stocks was the foreign fleet. No matter
how much the Administration argued that the
Law of the Sea Conference would solve the
problem, more and more people became
convinced that sonething else had to be
done soon.

Let nm just read you the Administration's
basic arguments as presented in their
1 obbying papers. IIuring the Congress i onal
debate representatives of the Administra-
tion would appear on Capitol Hill and talk
to every congressman and staff person they
could, using a list of talking points--a
list of their main arguments.

Their arguments were these:

1. The only effective solution to our
fishery and other ocean problems was a
comprehensive treaty on law of the sea, It
was forecasted that by lg75 a Law of the
Sea Treaty would be completed. Uni latera'1
aCtion by the U.S., it was aSSerted, wOuld
dest'roy the Law of the Sea Conference.
Unilateral action by the U.S. was certain
to trigger more extensive unilateral claims
by other nations.

A unilateral extension of fisheries
jurisdiction would be inconsistent with
U.S. internatianal legal obligations,
citing a recent International Court of
Justice opinion that Iceland's lb-mile
extended fishery zone violated the United
V.ingdcxn's rights in that zone.

3. Finally, the Executive Branch was said
to be taking concrete steps to relieve the
fishery problems of the U.S. coastal
fisherman. The positions began to polar-
ize� . Senator Magnuson and others tr ied to
refute the Administration's position. The

debate beg~n to focus on the steps the
Executive Branch was taking to relieve the
coastal fishing problem:

a. They were negotiat>ng agreements
with other countr>es to reduce the
level of foreign fishing.

b. They sard that >f we got a Law of
the Sea Treaty there would be
provisional application, which means
that if we signed the treaty its
provisions could go into effect
before it was finally ratified.

c. They were getting tough with
regard to continental shelf fi sheries
resources which under international
law were strictly within our own
purview.

The basic counters to these arguments were
the converse of all these things and what
made the debates even more interesting was
the editorials that appeared in newspapers.

in favor of the 200-mile limit ~ and the New
fork Times editorialized against the
proposed legislation.

'The only effective soltttion
to ottr fishery..., problems
salas a comprehensive treaty
on the Laav of the Sea."

The Llashin ton Post did something siruilar--
their editoria writers were in contact
with the State Oepartment. I talked to the
editorial staff member concerned with the
bill and gave him some arguments, but he
used none of them because he was the
"international" editorial writer. To rebut
Senator Magnuson and Senator
Stevens wrote a letter to the editor of the
Post. The Post's editorial had pointed out
that the U.S. had strengthened certain
treaties and agreements to protect our fish
stocks, in particular with the Japanese,
and to reduce foreign fishing. In Senator
Magnuson's response it was pointed out
that every one of the agreements to which
the Post editorialist had alluded a'llowed
fish>ng by foreign countries in excess of
the maximum sustainable yield for the Stock
it covered. The fo'llowing species were
listed as being overfished: yellowfin
sole, Alaskan pollock, Pacific Ocean perch,
Pacific halibut, Atlantic nali but, Bering
Sea herring, Bering Sea shrimp, haddock,
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ye 1 '! owta i 1 flounder, Ca I i f orni a mackere 1,
Alaska sea scallop, Northwest. Atlantic
shrimp, and Atlantic bluefin tuna. All
these were not being overf ished by
forei gners but most significant fisii were.

The basic points were these: on the question
of whether the fish stocks were in trouble,
yes; on the question of whether inter-
national agreements were preventing
overfishing and bringing fish stocks back
to a healthy COnditiOn, no. This was our
most effective argument.

The forum of the debate then neved to the
Senate floor. At thi s poi nt a very
interesting thing ocrurred . The original
sponsor of the bill, Senator Mike gravel of
Alaska, turned state's ~itness. No one
understands why this occurred because
si nce he was from Alaska everyone assumed
he would fi ght hard for the 20U-mile limit.
Although a sponsor of Magnuson's original
bi 11, S IgBB,  in the new Congress, the
bi 11 was known as S g61!, Senator Oravel
became the principal spokesman for the
Adinini stration in oppositi on to the bill.

Before I start discussing the Senate floor
action let me briefly go to tiie management
issue. kemember Jake Ilykstra didn't like
management. But leaving the management
provisions in the bill obviously strength-
ened its accept i bi 1 i ty. The legi slat i on
was redrafted to include provisions for
management. The House passed its version
of the bill. Obviously, the debate in the
Senate would be critical because the Senate
was specially concerned with foreign policy
and most of the objecti ves of the bill were
based on foreign policy considerations.

On the one side we faced effective lobby-
ists fighting hard to kill the bill.
Senator Gravel was their champion. Then,
near the end of the floor debate Senator
Alan Cranston of California came out
strongly against the bi 1 1 .  He is a senior
senator, considered to be quite effective.!
The tuna interests had gained his attention
and his involvement made it more difficult
for us at the final vote.

By this time, however, we had a very strong
array of senators in favor of the bill.
Senator Kennedy was back. Senator Pastore
had accepted the concept of management and
was ready to fight. Senators Magnuson,
Stevens, and kusse11 Long,  some of the
"whales" I mentioned earlier! were alsa
able floor fighters. It came down to a
single critical vote on what was referred
to as a "perfecting" amendment.

Senator  .'ranston had an amendment which he
cal led an amenduent to strengthen or
perfect the bill. In a crunch of a floor
vote the characterization of an amendment
can be critical to its success. Cranston's
auranduent waS really an amendment that
gutted the bi 1 1 by requiring long negotia-
tions before a 200-mi le limit could be
adopted. We huddled on the floor and
Senator Ld Muskie suggested that we offer a
"perfecting" amendment to Senator
Cranston's amendment that would strengthen
t he fi s hery act. We won the vote on the
Muskie amendment 64-23, Senator Cranston
conceded defeat, and the bill passed.

Because of the differences between the
House and Senate bills the next step was a
Committee of Conference between the two
bodies. Legislation is perfected quite
simply, tach house of Congress passes its
own bi 11 and then they settle tne
differences in a Cormnittee of Conference.

The key problem in the coamii ttee was to
draft a bill less objectionable to the
Administration. President Ford faced a
very difficult political campaign in 1976
and the New Hampshire primary was coming
up. We needed to draft a bi 11 that would
be hard for President Ford to veto. A
delay in the bill'S effeCtive date had been
added in the Senate which helped. In other
respects we tried to be consistent with the
U.S. position on the Law of the Sea Treaty.
We then completely rewrote the bill. Most,
people believe that legislation is develop-
ed in conmittees or on the floor of the
Senate or the House. But the Committee
of Conference is one of the most powerfu'1
mechanisms in our legislative branch. If
everyone agrees, and the original bills are
broad enough, you can literally redraft the
entire bill in a Convaittee of Conference.

We took a considerable period of time to
wri te up the new statute which is admitted-
ly rather complex. Most of the debate up
ta that time had been fOCuSed On whether Or
not the bill ought to pass. very little
had been done on the actual management
provisions and so forth. In order to get
Senator PaStore's support we had agreed to
a very complicated management scheme which
depended on regional fishery management
councils, unique institutions within the
government. We took several weeks drafting
it and the COnferenCe report waS apprOved
by Congress without too much difficulty.

Af te r three yearS we f i ha 1 ly managed to
convince Congress that the ZOU-mi!e zone
waS in Our beSt intereSt and that the bill
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as drafted ~ould not be the diSaSter
predicted by the State Uepartment and
others.

"After three yearS tare
finally managed to convince
Congress that the 200-mile
zone eras in otar best
interest."

keassessin the Ar uments

Let am go baCk Over thoSe points made in
opposition that I listed before and
reaSSeSS them from tOday'S perSpeCtive.
First of all, with regard to the Law of the
Sea Conference, it has not finished its
wor'k to this day. At the time we enacteci
this bill the 20U-mile fishing management
limit was the basic concensus of the l.aw of
the Sea Conference . The U.S . had publicly
stated its support for this limit. It was
other issues, notably those concer~ing
exploitation of the deep Seabed, that
prevented conclusion of the treaty.  The
preSent text of the Law of the Sea
Conference gives more power to the coastal
state than our legislation, incidentally .!

As for the danger of unilateral action by
other natians in areaS Other than
fi SherieS, there haS been nO bOld Stampede
in that direction. It has been interesting
to see how other countries behaved. After
the U.S. took the lead in declaring a
200-mi Te limit, Mexico and Canada did the
same. They wanted us out in front taking
all the heat. In my opinion, the 20V-mile
limit is now the customary rule of law
around the world. "Fish wars" are now a
thing of the past. By and large our law
set a high standard for raanagement, and as
the Law of the Sea draft treaty text does,
promotes maximum or full utilization of
fish stocks. That imans that if a fish
stock produces X amount, but U.S. fisherrren
can only take Y amount, then the difference
between X and Y is made available to
foreign fishermen. Most nations followed
our lead, except in cOnnection with tuna.
Uther mOre brOad ClaimS Of juriSdiCt~On
simply did not materialize.

The next pOint waS the danger Of COnfrOnta-
tion with t.he Soviet Union and Japan. That
also has not occurred. hvery major fishing
nation fishing off our shores has accepted
our law. Nations now negotiate quietly
over fishing privileges without resorting
to gunbOat diplOiaaCy. I haVe alwayS faund

it astounding that so many eminent Jurists
preferred continuing a rule of law which
Stimul ated fiSh warS rather i.han deVelOping
one whi ch fostered negotiations and peace-
ful settlenents or dispute,

Next, regarding consistency with U.S. legal
obligations, one could nake various legal
arguiuents about international law at the
time we were debating tlie statute.
Clearly, at that time the 12-mi le 1 imi t
was no longer the customary rule around tne
world, A si gni f i c.ant number of countries
had adopted the 20tl-mile limi t for
fisheries and others had promulgated
fishing laws cover ing other distances
g reate r than 12 mi 1 e s. Wi thout a rul e of
law fi xed by universal treaty customary
practice determines a rule of law. Our
argument was that the rule of law was in a
state of flux and was changing in the
direction of expanded fishing jurisdiciton.
Therefore, U.S. unilateral action setting a
200-mile limit was not inconsistent with
international 1 aw. We di d not act
suddenly; there was a period of delay, and
the new law specifically provided for a
transition period. Looking back, no one
challenged our action or sought to have the
new law reviewed in the International Caurt
of Justice,

The impact of the 200-mile limit on
distant-water shrimp and tuna fishermen has
obviously been negative . U.S, shrimpers
have been foreclosed from the waters off
Brazil and Mexico. The U.S. flag tuna
industry is in a life-and-death struggle
with Mexico, Costa Rica, and other Latin
American countries. Our law did not assert
j urisdiction over fishing for tuna. Since
tuna are highly migratory we f'e lt
raanagement of these resources was best
handled by international or regional
bodies and not solely by coasta 1 nations.

UeSpite thiS eXeinption the tuna induStry
still feared the bill's impact and fought
it hard. Consequently, they obtained
provisions in the bill to protect our
juridical position--embargo provisions
against any nation that asserted exclusive
authority over tuna. Our strongest
leverage for protecting U.S, fishermen is
use of the U . S . marketplace� . If another
country claimed jurisdiction over tuna the
U.S. law makes mandatory the imposition of
a trade embargo against tuna from that
country . This device has permitted fairly
e ffecti ve bargaining in tuna negotiations'
i f it haSn ' t Changed the world ' S view On tuna.
I think it's fai r to say that in the final
analysis the 2UU-mile limit certainly did
not strengthen the posit~on of the U.S.
tuna fishermen around the world.



"Prior to the 200-miLe lace
most banks in Nectr England
CC7OuLd nOt make LOans tO
fishermen."

Finally, the last argument made by those
opposed to the bill was that the State
Uepartment was pursuing agreements to
protect, our U.S. fishery resources and such
agreementS wduld be threatened by
unilateral declaration of a 20O-mi'le zone.
It became clear, however, afr,er a year of
these special negotiations, that we had no
leverage to control foreign countries'
fishing efforts. As long as the resour ce
was considered to be an international
resource, even if it was within 200 miles
of our shore, we had no strong bargaining
position. Therefore, the agreements were
weak and would not deter the forces that
led to the 200-mile limit law.

President Ford signed the bill into law
even though the State and Uefense
Uepartments recorrlrmnded that he veto it.
Since enaCtment, in rny Opinion, the law haS
revolutionized fishery management in the
U.S. and in the world. We now have a
fairly sophisticated process for managi ng
Our fiSh StoCkS. Whether or nOt fishermen
are better off under the new law is the
subject of much debate. I think they are.
Foreign catches have been cut from 3.b
million metric tons in lg71 to less than I
million rrmtric tons in 197g, and U.S.
catches are up moderately. As our
fishermen develop the interest and the
capacity to take more of the resources off
our coasts the preferential policy in the
law will allow them to do so.

What it did for domestic fishermen can be
surmnarized in three points. The Law

I! reduced foreign fishing pressure on
stocks that were being fully used by U.S.
fishermen or were in trouble biologically;

2! gave dorrmstic fishermen preferential
rights to all the fish stocks; and

3! established a system of management
which, in theory, provided stability and
more security for the investor.

Prior to the 200-mile limit most banks in
Hew Engl and would not make business loans
tO fisherrren. ICOW that haS Changed. Irbt
Only are the fishermen aSSured the fish
will go first to Americans but the law

requires conser vation limits so the fish
stocks will improve on a long-term basis.
These, I think, were f.he major benefits of
the legi sl ation.

Of course, since that time fishery pol icy
haS evOI ved further. It iS nOw fOCuSing On
other considerations such as trade and
economic development.

regna ement I'lans

Let me br iefly talk about domestic fishery
management programs that are now being
implemented. First of all, prior to the
new law, fishery management in the U. S . was
predominately an activity of state
governrrmnts. The coastal state governments
still maintain thei r historical management
authority over fish stocks within their
territoria 1 waters, generally within 3
miles. What the 20U-mile limit did was to
establish an entirely new domestic
management program in the area from 3 to
2UO miles. The goal of the program is to
achieve conservation as well as to fully
utilize as many fish as possible for both
conmmrcial and recreational fisherman. The
managerrent process that was Set up is
critical to this goal.

Fishery management plans are initiated by
regi on a I f i s hery mana gement counc i I s.
The se counc i Is are as s i gned spec.i f i c
geographic portions of the 2UU-mile zone to
manage. The ei ght cOunCil S ar e frew
kngland, Mid-Atlantic, South Atlantic,
Caribbean, Gulf of Mexico, Pacific, frorth
Pacific, and Western Pacific. These
councils are semi-independent administra-
tive bodies made up of state, federal,
industry, and public representatives that
initiate the management process and
recormrend fishery management plans to the
federal governnm nt.

"... the lattr requires
consercration Limits so the
fish stOCkS cc7iLL im procre on
a long-term basis."

The work of the counci ls is coordinated by
the National Marine Fisheries Service. The
jOb Of theSe COunCi 1S iS to determine whicr;
f i s her i e s need man ageme nt and the ma nner of
management. The Act does not require f.hat.
all fi sheries be nranaged, although it does
require a conservation plan for stocks that
are being overfi shed. Councils operate
publicly by nolding hearings. They have
small staffs of their own. lfMFS provides
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biological assessments and other data
needed for draft>ng and implementing the
plan. lt >s also hHi:8's gob, once a
council reconmends a plan, to determine
Whether the plan >S COnS>Stent with the
national standards, other provisions of the
Act, and other appl >cable law. The plan is
then either approved or disapproved.

The NMF5 policy is to approve a plan unless
it is clearly contrary to the intent and
letter of the law. we try to allow as much
independence as possible to the councils
since they know best about the problems of
their region. Currently there are i5
fishery management plans in effect. This
includes plans to regulate both donmstic
and foreign fishing. The most controver-
sial plans have been the ones regulating
the New jnqland groundf>sh fishery and the
Pac i f i c salmon fi shery.

UbviOuSly, aS with any new SyStem, prOblems
remain. Moreover, controversy is inherent
in fishery management. And most fishermen
do not like to be constrained by any
government institution. But I personal ly
feel that it is a sound management system,
built on democratic principles, and it is
flexible. 1t was also a tremendous
experienCe fOr me to have been in on the
legislative process from start to finish.
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Pacific Sa/roon
Interception
Kenneth A. Henry, Fisheries Research Biologist
Northwest and Alaska Fisheries Center
National Marine Fisheries Service

In the early 1900's one of tne major fish-
eries in northern Puget Sound and British
Columbia was for Fraser kiver sockeye
salmon. In peak years this fishery yielded
30 million sockeye  Figure 1!, about
percent of which was caught by American
fishermen in American waters. Then in
about 1913 a rock slide in the Hell's Gate
Canyon blocked the upr iver inigration and
gust about destroyed the runs. A severe
decline in stocks ensued and as a result
the U.S. and Canada started talking about
forming some kind of an international
commission to manage and distribute the
remaining fish as well as to rebuild the
runs. In lg37, after years of preliminary
talks, a treaty was signed and the
International Pacific Saliiion Fisheries
Commission   IPSFC ! was formed.

"U.S. fishermen can catch
over a quarter of a million
 sockeye! in a single day..."
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Figure 1. Catch of Fraser River Sockeye in Puget Sound & Gulf of Georgia 1901-1951. Catch of
Fraser River Sockeye, 1952-1980.

The extension of fishi'ng rights evolved
into a major political issue during the
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About the mid-IgbO's Canada began to
develop a major salmon troll fishery off
the west coast of Vancouver Island. The
majority of its catch was of U.S. origin,
This was a serious international inter-
CeptiOn Of U.S. fiSh by fOreign fiShermen--
in this case, Canadians.  The Japanese

also ',ntercept U.S. salmon in the north-
eastern Pacific Ocean.! In lg51 Canada and
the U.S. agreed to ban ocean netting of
salmon along the entire pacific Coast.



late Ig50's and ear ly lgbu's. In lgb4
Canada adopted a 12-irile territorial
boundary on its coastal waters; in Igee
the U.S. did likewise. This caused severe
problems because both countries riad already
established fisheries up to 3 mi les off
each other's coasts. As a result of these
conflicts the two governments signed a
2-year reciprocal fishing agreement in
lg70, That agreement COvered more than
Salmnn, but all we' re COnCerned with here
are the salmon aspects. basically the
or i gina 1 agreement restored the f i s her i es
that vere threatened by the 12-mile
territorial limit; it allowed the U.S. to
fish to 3 miles from the Canadian coast,
that's within the 12-mile limit off the
west coast of Yancouver Island, and it
allowed the Canadians to fish up to 3 miles
Off the cuaSt of IraShington.

The agreement was renewed in lg72 for one
year. Then in lg73 representatives of the
two countries met again in Ottawa to
de'liberate under quite a bit of political
pressure that had built up concerning the
reciprocal agreement. The Americans
thought the Canadians had an unfair
advarit'age and the Canadians thought the
opposite. The drastically revised treaty
that energed from this rreeting allowed U.S.
fishernen access to only a small triangular
area inside the 12-mile Canadian
territorial sea near the entrance to Juan
de Fuca Strait and reduced the area of
U .S. territorial waters in which Canadian
fishernen were a'llowed by moving the
southern boundary northward. Canadians
were barred from fishing inside the 12-mile
limit south of Carrol Island. The result
of the agreement revi si ons was a reduction
of reciprocal fishing area for both
countr ies.

In 1977 both Canada and the U.S. impleirmnt-
ed a 200-mile fishing limit. These acts
generally provided that between 3 miles and
200 miles from the coastline each country
would regulate the fisheries. Part of the
U .S. law, the Fishery Conservation and
Management Act  FCMA!, stated also that any
international agreements or treaties which
were in conflict with provisions of the act
had to be renegotiated. This again put the
reciprocal fisheries agreement up for
review; a new agreement was desi gned in
1 g78 A part of the new agreement that
applied to salmon was worded "fi shing shall
continue in accordance with exi sting
patterns."

The new Pacific Fishery Management Council
 PFMC! established under the FCNA had begun
managing within the 200-mile zone for the

first tirue in 1977. It began by imposing
regul ations on U.S. troll salmon fishermen.
Canadians fishing off our coast had to obey
these new U.S. regulations. Their govern-
iuent protested that the council regulations
were nOt in aCCOrdanre with exiSting pat-
terns. In lg7ti the Pacific Council's troll
management plan was even more restrictive.
That year the U.S. imposed a 28-inch
min irium si ze limit on chinook, increased
from 26 inches. Tlie Canadians fishing in
our waters were really unhappy then. The
U,S. part of the new reciprocal agreement
allowed Canadians to fi sh all the way down
to bray's Harbor. In a way this was
co«ipensation for the additional troll
reStriCtiOnS. HOwever, anOther part Of the
agreement stipulated that Canadian fisher-
men would be prohibited from waters off the
State of washington if U.S. biologists
believed Canadian Area 21 should be closed
because of a high incidence of shakers and
if Canada did not prob~ bit its fishermen
from fishing there.  A shaker is any fish
that has to be thrown back because it' s
either too small or out of season. Shakers
have a hi gh morta lity rate.! Khen the
season started, however, the Canadians
refused tO Shut down the area when
requested to do so by the U.S.

Actually the fishing effort in that area
is not very great, and if you look at
absolute numbers, the harm done to various
stocks through shaker mortality is not
serious. lout it's the principle of the
thing. It does cause an unnecessary,
avoidable waste of the resource.
couldn't believe it when they said we
resist it, we don't think it's impor tant.
So the U.S,, under the circumstances, told
the Canadians they could not fish off the
U.S. coast.  This is sonewhat simplifying
the actual diplomatic exchanges.!

As a result the two countries never had an
agreement for 1 g78; neither country passed
one. Since June 1978 there has been no
reciprocal fisheries agreement between the
two countries for salmon.

In 197U, when we signed our first west
coast reciprocal fishing agreement with
Canada concerning salmon, there was a
provision for the two countries to get
together and discuss salmon problems of
mutual concern. This was the formal start
Of Our preSent-day interception talkS. A
predominant, pressing issue in these talks
has been a di f ference over the ri gh t to
Fraser ki ver salmon. Strangely enough, at
least to ne, the Canadians look at our
catch of Fraser Itiver fish as salmon
interceptions. I don't see it the same way
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aS the Canadian troll fishery catching U.S.
salmon off the west coast of Vancouver
Island. Sure we catch Canadian fish but
we do it under a treaty. Ho~ever, Canada
~ants to revise that treaty. They want to
reduce U.S. interceptions of their fish
from the Fraser and elsewhere. On the
other side, our people, primari ly from the
State of Washington, but also from Oregon,
want to put a lid on Canadian interceptions
of U.S.-spawned fish caught off the west
coast of Vancouver Island because this
conflicts with our large enhancement
programs. It's hard to sell a state
legislature on pouring a lot of rrroney into
a new hatchery and spa~ning channel if you
have to say that 70 to UG percent of the
resulting fish are going to be caught by
the Canadians. Actually, for the Puget
Sound stocks, more than half the catch of
chinook and coho is taken by Canadians.

One of the first actions by the two
countries after the interception talks
began was to ask thei r scientists to
develop estimates of interception. The
scientists were charged with identifying
fisheries in which interception occurred
and coming up with the best estimate of the
proportion of the catch that belonged to
the other country, This really highlighted
the areas for ~hich there was complete lack
of knowledge about the stocks. For some
areas, particularly northern Puget Sound,
the west coast of Vancouver Island, and
farther to the south, there had been
extensive tagging and marking studies to
determine Where the fiSh were gOing and
what proportions were bound for each
country 's waterways. Uff Alaska there was
quite a di fferent picture. I think there
were 2U6 separate categories for which
estimates were made on tile percentage each
country caught. There was pretty good
agreesent for southern regions but in
certain northern regions there was wide
disparity.

To help us get a handle on these U.S./
Canadian interceptions scientists have
developed five major interception areas
 Figure 2!. Uuring 10 years of inter-
ception talks participants have cone to
know what we sean when we refer to category
A, 8, C, U, or E. The areas are defined by
problems or are cornxonly perceived as a
unit.

Category A fisheries comprosise Alaskan
interceptions of Canadian fish. The area
in which this takes place is in south-
eastern Alaska. These are mainly fish that
are returning to british Columbia through
the tlueen Charlottes and around Vancouver
Island.

Figure 2. Major U.S. and Canadian Salmon
Interception Areas

Category 8 is comprised of fish called
panhandle fish. We started out calling
them panhandle fish because they primari ly
spawn in rivers that flow through the
Alaskan panhandle.  There are certain
exceptions such as the Yukon River.!
However, all the fish in thi s category
spawn in Canada and the young migrants go
downstream into U.S. waters where they are
fished by U.S. fishermen. This is a unique
situation. Ne don't quite recognize thers
as Canadian fish, although they spawn in
Canada; we believe there is U.S. entitle-
nent to them because they pass through U .S.
territory and feed in our waters, For
purposes of negotiation ve have said they
should be entirely at the disposal of the
U .S., while Canada has claimed they 're
entirely Canadian.

An easy solution might be to divide thers
5U-SO. If the Canadians didn't protect
those spawning grounds there wouldn't be
any fish. Therefore, it's really in the
U.S. interest to have Canada maintain its
fishing rights. On the other hand the
U.S. could fish them out or build a dam to
prevent the fi sh from returning upstream.
From this standpoint the U.S. has complete
control over how many return to Canadian
streams to spawn. Uf course, it would be
very counterproductive for either country
not to enter into joint attempts to keep
those runs at maximum production,



Category C is Canadian interceptions of
Alaskan fish. It's the counterpar t ot
Category A. These are fiSU that are
returning through Canadian ~aters to enter
Alaskan streams to spawn.

In the south we have just two categories.
Category U cempriSes fish from trie south
intercepted by Canadi ans. These ti sh
originate mainly in kashrrigton, but also rn
Uregon and even Californra and Idaho. Some
of the upper Columbia kiver fish that spawn
in Idaho are intercepted by Canada. The
final category, E, comprises fish of
Canadian origin intercepted by fishermen
from gashington, Oregon, or California.
The California fishermen primarily
intercept pink salmon in the odd years.

Let us consider the findings of the
scientists of the two countries for the U
category, U.S.-spawned fish caught in
Canadian waters, in one of the interception
~eports. Category U fisheries are both net
and troll. It covers a physical area from
AlaSka SOuth through Canadian Areas 1, 2,
3, 4, and so on. Along with the actual
nrarrbers and pounds landed according to the
Canadian catch statistics we have estimates
by each rountry of the percentage
of the other country 's fi sh in the total
for each species or fishery. There are
206 different estimates like this and
they' re nOt all baSed On comparably sized
areas. For example, there is one set of
estimates for Area 3, which is a relatively
small fishing area, and one set for Area 21
and 24, which is the entire south west
coast of Yancouver Island. In any case,
the point is the di fferenre in the two
countries' estimates. It makes you a
little concerned about what scientists can
do with data. If you go through an annual
interception report, you will see there are
b'rases in it. If a Canadian fishery is
being analyzed you' ll find almost without
exception that the U.S. estimates of
American fish are higher than the Canadian
estimates. For U.S. fisheries you' ll find
the reverse: Canadian estimates of the
percentage of Canadian fish are higher than
O .S. estimates. These are estimates based
on basically the same data.

There are several ways this bias raay occur.
It may result from the way data are
grouped. Sorrm tags may be thrown out for
various reasons or disregarded on the basis
'that the information is too old to be
trustworthy. Certain data were collected
50 to 60 miles off the Alaska coast and
estimates simply interpolated from this to
get a picture of what was happening just

offshore. Others said this technique was
not acceptable. The problem is that the
differences are consistent.

Comparing U.S. estinrates to Canadian
eStimate s Of Catches in a Canadian fi shery,
it is clear that what I have described has
orcurred. It's disturbing to see
scientists do this.

In looking at estimates in th>s report for
chinook salmon in lg16, notice the size of
the catch for Areas 21-24, off the west
coast of Yancouver Island: 555,UUO fish
caught that year by Canadian fi sherrren.
The total of Canadian landings along the
whole west coast of Yancouver Island was
about 65U,OOO chinook. Even Ca~ada said
that 8O percent of these were U.S.-spawned
fish; we said II3 percent. This has a
significant impact on U.S. stocks.

It's interesting ~here the 83 percent came
from. Originally the U.S. said it was 85
percent and Canada said 80 percent. At a
meeting of the scientists a compromise was
agreed upon to narrow the gap. lae changed
our number to 83 percent, but somewhere
Canada forgot to make the transfer and it
never was changed from 8U percent. It' s
really not that important what the
percentage is. It becomes important later,
but as of right now it doesn't really
matter.

rriusstionr HorJ do lrou account jor the
f je'e'n'ce peeenen S end ee p ce ence

j'or Area 8?

~ke 1: This, again, is based on interpre-
tation. The U.S. has grouped these areas.
We dOn't believe we have enaugh infOrmatiOn
to separate them into individual areas.
Canada has a separate estimate for each.

Questionr Is it poesibl.s to use this data
to derive procedures that you can use Ior
management contr ol-?

ke 1: All, in this case, not really. ke
ased our estimates on whatever data we

could find. Some of these tagging studies
were done in the lg2U's. For pink salmon,
for example, the only salmon that were
tagged any~here in this region for which
the data were usable were tagged in 'lg5T
and Tg58. There's been very little
done off Alaska. Canada has taken sone
tagging that was done by the International
North Pacific Fisheries corrrni ssion  INPFc!
and extrapolated landward on some of their
estimates. Alaska doesn 't accept thi s.
They think there is a major change in the
stocks between where the measurements were
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taken and where they were applied. bo it' s
very difficult to say what data you can use
and what you cari't. We' re talking about
going to sonic type of technical settlement
session, having an iuipartial third party,
poSSibly frori F AU, resolve sone of these
differences. we should reach that stage
before final negotiations come about.

To reverse the procedure, consider the
POint kObertS fiShery in northern Puget
bound. We primarily intercept chinook
Salmon that are returning tO the Fraser
ki ver. The U,S. eStiiiiate of itS inter-
ception is based on a grouping of the whole
a rea: po i nt kobe r t s, Sa n Juan I s 1 a nd, and
kiest Iseach. This estimate is 80 percent.
Canada's estimate is 85 percent.

sneetf an: Is theme a lfm ton t'hees
srf tsrcspt ion catches?

~lie 1: There's no limit on catch. It' s
~mited only by the season. A catch limit
is one of our goals, and I' ll get to the
detai ls of that later.

Three or four years ago there was a very
bad drought in California, and we' re
expecting the chinook run in Ig80 to be
very depreSSed aS a reault. Iae're looking
at more stringent restrictions on the troll
fiShery this year for California stocks.
Hopefully, if the stocks are better next
year more fishing can be a11owed.

lteturning tO the interpretatian of data in
estimating interception, I'd like to add
that scientists are not trying to cheat or
misrepresent anything but there are several
ways to interpret the data. I think we
should interpret it in our best interest as
long as it is honestly and professionally
done . It seems that our best interest
would be to try to get the number of our
fish caught by Canadians as high as
possible. Then we can say, look, you' re
catching a lot more of our fish than we 're
catching of yours. Tnis was part of the
rationale behind these figures. If they
are catching thousands of ours and we' re
only catching hundreds of theirs, then
obviously they should compensate us in some
way for this difference. But it turns out
differently: to have a high percentage of
the other country 's fish is actually to
your advantage, while a low percentage is a
d i sadvantage . That's just the reverse of
what the scientists assumed.

Tne numbers we' ve coine up with are not as
important aS hOw we are apprOaChing thi S
problem to get some basis for negotiations
to resolve theSe differences Over

interception. Anot,her approach we' ve taken
is to apply values to triese fish. In one
case we' ve used Canadiari prices, in the
other we' ve used U.S. prices. So we have
for each category four separate estimates:
the Canadian est inia te s us ~ ng Canadian and
U.S. prices, and the U.b. estimates using
Canadian and U.S. prices.

A summary of the estiiiates for 1976 show
that in 1976 Canada said the U.S. caught
If5g,OOU fish more than Canada caught, ~nile
the U.S. said that it had caught 2g3,00U
more. Because of the varying percentages
amOng the CategOrieS there iS a differenCe
of half a million fish between the two
estimates. The values of the two estimates
are $570,000 in favor of Canada and $1.2
million in favor of the U.S. kemember this
was Iglb, which was an even year, and the
Fraser River pink salmon only come back in
the odd years. If you were to look at an
odd year it changes drastically . A glance
at 1977 figures shows about b14 million in
the U.S.'s favor because of those pink
salmon and because prices were going up on
the sockeye. Again, this really isn' t
fair but how do you get a balance? From
the U.S. standpoint we don't think a
balance sheet like thi s is real ly fair, but
Canada says an intercepted fish is an
intercepted fish.

~eeet~on: Is that $l.t million a osnh
stgngj'scant par t of the totaL vaLue of the
f iehery7

Reply: No. For example, this interception
~o the Canadian fi sh by U.S, fi shermen off
Alaska which we see as $3 or $4 million is
probably no more than 5 percent of the
total Alaskan catch of salmon. This is why
Alaska is so upset about tnis because a
little bit of the tail is waggi ng the whole
Alaskan dog. They' ve probably spent more
than $1 million on interception talks.

ueetion: Can you comment a LittLe vers on
the ki e of eampLes scientists are
taking--tagging, mxrking, eoaLe sampLes,
bLood sampLes � and idhy they are coming out
iui th such different estimates?

~Re 1 : The main reason is that these
estimates were deve loped using whatever
data we could get. In part, this involved
going back to studies that were done in the
lg2U's: Surveys done by KirkneSs of
Columbia kiver chinook off southeastern
Alaska. Since they were first developed in
IglU, these estimates haven't changed.
Recently Uregon, klashington, Alaska,
California, and Canada nave put out a
tremendous nuinber of coded-wire-tagged



fiSh. Any giVen year ClaSS rliay have up to
lU million tagged fisfi in ttie ocean. We' re
going to get new sainple data based or
recoveries of these fish, arid then we
should be able to conic up with»much better
estimates, The old data were almost
entirely based on tagging or marking of
smolts. At that time they were uiarked by
fin cutting, which we now know inay
influence results. Now we use a coded-wire
tag.

Question: On hrxa many recoveries are the
Zitu Eou «ead baaed

~lie 1 : In sorrm instances probably less
than 1GG. For salmon off northern Iiritish
Columbia recoveries fram 1957 and 1958 are
now being used far developing the
percentages. I can't remeraber exactly how
many were tagged--perhaps 200 ar 3GO, of
which we might have had 30 or 40
recoveries. These were recovered an
spawning graunds and in fisheries, and the
estimates af the percentages were made
accordingly. We' re having indications now
that those were atypical years, and that
could well be. Uf course, if you only tag
one year it's an atypical year. However,
I'm sure there have been some stock changes
since the 1920's. Columbia River stacks no
longer contribute to southeastern Alaskan
fisheries like they foruierly did. All the
runs from above Grand Coulee Uam on the
upper Columbia River are gone. Obviously,
conditions have changed quite drastically,
but again, the old material was the only
information available at the time we had to
make our estimates.

~++etion: Evan tf Eou could date cone oct v
accurately arhere the fish spaurn, they still
pass back and forth across international
boundar ies. 8ora can you allocate them
fair ly. based on the random shifts in their
m overrrent?

~lie 1: You can only do this in a general
way on an average. Eventually we' re going
to have enough detailed information so we
can say that during Narch, on the average,
bU percent of the fish in a given area are
U.S. fish, while in April O.S. fish start
to leave that area and may only constitute
40 percent . Our ultimate goal is to
develop an interception limitation scheme--
1911-1974 is our baSe periOd. We'd like to
be able to say to Canada, you caught an
average of 80G,trGlf American salmon a year
during that base period off the west caast
of Vancouver Island. That's your 1 iini t;
you can't catch any more than that. On the
basi s of very rel i able tag informati on, 5O,
7U, or 80 percent of the fish in particular

areas are U.S. fish on an average. ffext
year when you go there and fish those
percentages wi 1 1 be applied to your catch
and when yuu Came tO HOG,UtrU yau Will haVe
reached your limit.

That will permit the U.S. to catch more
f i sh frorri enhancement wi thout having to
courpete wif.h the Canadians. We foresee the
percentage being valid as an average of 4
years, unless there is a major change in
stock coinposition. In the meantime, we' ll
continue to mark our stocks and develop new
estimates of the population composition off
the coast. This tagging information we' re
working on now is going to give good
estimates of the proportions of the U.S.
and Canadian stocks in these major
fisheries. The numbers involved are so
si gni fi cant that the information wi I 1 be
reliable. The difference in estimates
we' re seeing now is going to disappear.

Questionf Sou are aiscussing a. rrrznagement
regime based solely on a biological basis.
freshen yOu haVe mare reliable infarrmatian On
urhich to make decisions, do you envision a
management scheme based on social and
economic criter ia as raell?

~He 1: 'fes I do.

<uestionf Soaking over the data, do you
see any trends? Are the Canadians catching
rnorey

~Re 1: I'm convinced that the Canadian
proportion Of the catCh off Vancouver
Island is probably greater now than when
that information I gave you was gathered.
We' re saying 83 percent and Canada is
saying 80 percent. I'm convinced that the
enhancement program that the U.S. has had
is working. The U.S. proportion of the
fishery could go above Ub percent but on
the other hand, 1'm sure it hasn 't
deCreaSed. We haven't Changed the old
estimates. Right now the lg77 sampling by
the Canadians is the latest information we
have . We gust got that and i t ' s being
ana lyze d ri ght now.

Questionr I believe you stated that one o
the goals oj the program to get improved
estimates, is to make it politically more
palatable jor the U.B. to finance
enhancement proqrams. I unaerstana the
Canadians have a massive enhancement
p~ag~am unaeruray- fd'OrJ da yOu feel abOut
the prograrr?

~Re 1; It's extremely important to them,
alSo. In faCt, it'S One Of the reaSOnS
t hat we ' re ha vi ng negoti at i ons. Up in



northern G. .. they have a major sockeye
run inta the sabine Lake. This is
intercepted in southeastern Alaska. The
canadians plan to enhance these sockeye
runs and they don 't want the Alaskans to
catch theai all, Hhile this is a minor
fishery to the Alaskans it is a major
fishery to the Canadians. He have tried
repeatedly in the talks to separate the
south from the north because there are much
better data for the southern areas but the
northern area is too important to the
Canadians. They 've got to get a lid on
i nterceptions in the north to protect the i r
stocks.

~@94Am: 10 Sea~ ta me g~g gag pygmy g
oj the State oj habington are not going oo
axmo co inveef, in hatoheriea ij eouth-
eaeter n AIaekane are taking the jieh,
either. Do you have any injorimxtion on the
AIaakan mxeoh oj aontinental U.S.-epauned
fiehP

~Re I : He don't think of those as
interceptions in the same sense, but this
is a very serious problem for the States of
Hashlngton and Oregon. In fact, the
Pacific Council endorsed a minority report
letter written by the Uirector of the
Hashington State Uepartment of Fisheries
protesting the North Pacific Council's
actions on a troll salmon plan. They don 't
think it's adequate; they don 't think it
protects the stocks from the south, Even
the Canadians, in the meeting we had with
them last month, sai d we' re goi ng to have
to have coastwide management on chinook
salmon. It can't be done piecemeal. A
management plan is not as iinportant to
Alaskans as it is to Aiaericans farther
south beCauSe most Of theSe fiSh dOn' t
originate in Alaska.  They do have a very
serious Alaska coho problem, however.!
These prob'lems are being addressed by the
council and in the salmon negotiations.

Another maj or reason we' re participating in
the talks is because of the International
Pacific Salmon Fisheries Commission. One
of the bases for getting into these talks
was that Ca~ada wanted to revoke the Salmon
Coimnission treaty. I want to go back gust
a little into the history of this.

The Conmii ssion was created to manage Fraser
River stocks. In 1913 the Fraser River
catch was 3I milli on sockeye  Figure I!.
The railroad was being constructed along
the Fraser and a large amOunt of rock slid
into the river in Hell's bate Canyon,
creating a blockage that wiped those fish
out. The fish couldn't get back upstream
to Spa~n and a real disaster hit the salmon

industry. From catches of over 30 million
every four tli year, the level declined to
ZOO,OOU for a 1O-year period, and the two
countries decided the situation had to be
studi ed.

On the return to the spawning grounds some
of the fish caine down through Johnstone
Straits, but most ol them coine in through
the Straits of Juan de Fuca, go through
U.S. waters to the San Juan Islands, and
i nto the Fraser River. There ' s a major
Canadian fishery right now at the mouth of
Juan de Fuca, a major U.S. fishery in Puget
Sound, and another major Canadian fishery
in the Fraser River. After the disaster at
Hell's Gate the two countries started
talking about t,he International Pacific
Salmon Fisheries Commission. Five
different treaties were proposed before one
was finally agreed upon in 1937. That
established the Salmon Coimni ssion. But one
of the details of that treaty was that
there would be no fistiery regulation for
eight years, only study. Or. H. F.
Thompson was hired to begin studying the
problem in Ig37. He found that the major
block was at Hell's  'ate and the Hell's Gate
fishway was built to correct it. Since
then there have been other blocks and
other fishways and spawning channels
recoinnended and constructed, and it's been
quite a successful program, The Fraser
River runs have increased  Figure I!. He
had a peak in ig58 of almost 16 million
fish caught from the Adams River run. I
happened to be on the Fraser at the time;
the run was tremendous, the ri ver was red
with bri ght red spawning fish. There va.re
probably three million more fish than it
was believed the Adams River spawning
grounds could hold . To relieve the
overcrowding the Uirector of the Salmon
Commission put an electric fence at the
mouth of the Adams River. Now, biological-
ly, I think this was a sound decision, and
believe iie, it, took more intestinal
fortitude than most people have to da
this. Three mi llion fish had to be kept
out irl the lake. His idea waS that too
many fish would destroy the spawning
ground, and I think his logic was fine.
Unfortunate ly, something else destroyed the
resulting run. It was a disaster.
Although I believe that the fence was not
the cause, he's never lived that fence
dawn.

Under the Fraser River treaty--the treaty
that set up the Salioon Commission--an area
was set up which is called Convention
Haters. That's the area over which the
Salmon Co hi i ssion has regulatory authority.
Major Canadian fishing grounds are
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adjacent, making it a very complicated
management problem. The terms of the
treaty are that the two countries would
share the sockeye catch in Convention
Waters 50-50: half to the Arraricans, half
to the Canadians. In 1957 pink salmon
also came under the treaty and were iaanaged
the same way--50-5U in Convention Waters.

A graph that I developed for the 1975 run
will show the problems of trying to iuanage
these fisheries  Figure 3!. First of all
there are many races of sal ~on mi gr ating at
various tiaas, each with different spawning
requirements. A whale variety of races
cosa in throughout the fishing season and
the comaissioners manage these on a racial
basis. Uuring early July they nianage the
Stuart River run. As July progresses they
primarily manage the Chi leo run, which was
the dominant run at that time during some

cycles. The early runs are the upper river
runs; those later on are lower river runs.
The problem the commission faces is that
when the fish approach Area 20 there is a
big block of almost unfished fish that are
impacted by a maJor Canadian fishery. lt's
about a 3-day migration from there ta the
maJor U.S. fisheries. The proposed regula-
tions for 1975 basical ly would have allowed
those fish to be wiped out. The Area 20
fishery would not have completely wiped out
the run since obviously 100 percent of
what's there won't be caught but it would
have been impacted very severely. There
was a U.S. fishery at San Juan Island
proposed under thi s particular pattern. It
is another day's migration up to Point
lioberts where there was another U.S.
fi shery . The lower Fraser kiver Canadian
fi shery also impacted the run and finally,



there was an upper river fishery. Ubvi-
ously the upper river fishery got very few
fish.

The cormirission has to attempt to get
through the season with a balanced
escapenent pattern for all the different
races, allowing fish from each stock to get
through. Uuring the season whenever a race
cones in that needs a lot of protection,
for example the early Stuart run, usually
in early duly, the regular fi shing seasons
have ta be specially arranged around that
period. The cor mission patterns the season
to get these blocks of escapeirmnt.

The Fraser River sockeye runs occur on a
4-year cycle so that each year there's a
Separate alneSt diStinCt run of SOCkeye
Salmdn returning. TheSe are identified as
the lgUI cycle, the lg02 cycle, etc.,
 Figure 4!. It looks like the 1902 cycle
Is becoming the dominant cycle in recent
years, lt was the cycle that generated
that big Ig58 Adams River run that I
mentioned.

190I CYCLE  f969!
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I think the imprOving trend in all fOur Ot
these cycles speaks well for the Salmon
Commission. t:ven after the electric fence
epiSOde when the rural went dOWn the lgU2
cycle has been increasing during the last
four cycles. Overall it looks like a good
pattern of managereent; more fish are
returning and the catches are increasing.

I said one of the points of the treaty was
that the catch was to be divided 50-50. I
have a chart here that shows the catch
inside and outside Convention Waters
 Figure 5!. In the part describing the
catch inside Convention Waters the black
bar is the U.S. catch and the white bar is
the Canadian catch. In most. cases it is
divided 50-50. A problem has arisen in
that fisheries have developed outside the
treaty area. Also, in the last 0 to 10
years the Fraser River Indian fishery has
increased significantly. In addition,
troll fisheries off the west coast of
Vancouver Island and also a net fishery in
Johnstone Strait catch more of the Fraser
River salmon. So, while the U.S. is
getting 50 percent ot the fish in the
Convention haters, Canada is getting 100
percent of those increased, outside
fisheries. f rom our standpoint that
doesn't look too good . We 've got to keep
this in mind when we go for a new treaty to
avoid being trapped into a similar
situation again.

Queetion: Ierr't there a U.S. tralee

~ke 1: Yes, but its catch of sockeye is
minor. Not a great many sockeye go south
of the U.S.-Canada border. Looking at the
proportion of the catches outside
Convention Waters since the 1950's yau can
see that 50 percent of the treaty area
catch is a smaller and smaller part of the
~hole catch each year. The two big years
when the U.S. percentage went, up were years
that Canadian fishermen were on strike. In
general, in recent years, we' re getting
less and less of the fish. The Convention
Waters catch just isn't that good a deal
anymore.

In Ig57 pink salmon were included in the
international agreement, and while we
didn't know it at the tiure, pink salmon
management has an additional problem. The
cormni ssi on has adopted the policy of
allowing a greater and greater percentage
of the run ta enter the spawning grounds
 Figure 6!. Although there is an agreerrmnt
permitting us 50 percent of the catch, m
can't fish many ot them. Ten years from
now when those runs come back we '1 1 be out
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of the agreenent and the present increasing
escapements will not benefit us. Hopefully
we' ll reach a point where there will be so
many tish, the runs will be so big, that
they will not want any increased escape-
ment. At present, out of an 0-mi 11ion-fish
run, nearly 3U percent are allowed onto the
spawning grounds. In earlier years, with a
lD-million-fish run only lg percent of them
were put up for escapement.
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r,ueetiorr: ieotr r'outa you nake the
lLooation i j r< t on u Peraentarie uasie7

~ke 1: I tliink we' re going tO have tO take
eitiier a perceritage of the catch, wherever
it's riade, or a perce~t~ge of the total
run, whiofiever iS bigger. Tiie tOtal CatCh
inCludeS all the I-raSer ki ver fiSh. baSing
ttie allocatiun ori that eliininates, the
probl cia of uutsi de ratcli. It wori'c
e l »ninate the probleri Or a Certairi fraCtiOri
of the run going into escapenrent. That
woul d be sol ved by an agreenient allowing a
percentage of the total run not. of gust the
catt.h.

Qwesticrn: Ie there a biological reason jor
~three aeee ee ap aments

~ke 1: They are based on a sonrewhat
~di ferent philosophy tfian the SaImon
Comni ssion presently haS. The Canadians
think that the Salmon Comriission isn' t
putting enough fiSh on the Spawning
grOundS, and 1OOking at the last cycle,
have to agree with them. The COnvniSSion
has been responding to the inmiediate
concerns of the industry in holding down
the nunibers. The I.anadian reply is that if
they put more in they would get the
benefits baCk and induStry would have a
bigger return.

l dOn't know which approaCh is best. Under
the proposed new agreeinent, the nianagernent,
the actual setting of escapeiimnt goals,
would becorie Canada's responsibility, The
U.S. would have no involvement in Canadian
territory . Canada would deve lop escapement
gOalS and Submit general nianageinent planS
to whoniever is responsib'le for day-to-day
managerrmnt.

kiueetton: Can you explain rahat Trow mean bp
dirae e O~orritnanoe7

~ke I: I spoke of cycle doniinance on
sockeye. There are four separate cycles of
sockeye. It's been the history of the
FraSer kiVer fiShery that One cycle waS
doniinante Historically it's been the Admns
Kiver run and Pigure 1 sho~s a big run
every 4 years. That went up to 36 million
fish, but only every 4 years, Two of the
runS are Very luw, a third run iS SOrt of
sub-doniinant. The same thing occurs in
Alaska on a 5-year cyc le. There have been
rnariy studies to deterinine tiie cause of
this. They' ve tried to relate it to the
conditions in the lake, the predation
between different species, and the
ZOOplanktOn CrOpping Off tiie planktOn in
the lake whirh takes about 4 years to build

back up. There have been al I kinds of
StudieS. lrie faCt iS every 4 yearS there
is a frig run.

rVueetipnr has the Irolar. r'eeieiOn unpaated
the talke7

~ke 1: I spent al 1 suininer iri court because
Of the Boldt deciSion. It'S One Of the
prublemS that we' re liaving in tiie U.5./
Canadian talks. We have this court
dec.ision that says trie Indians are entitled
to trie opporturiity to catch up to 5U
percent of the catcii iri certain areas.
ltiat is, they' re entitled to 5U percent of
the U.S. catch of l:raser kiver sockeye and
pink salmon. Unti 1 this cene along they
were catching maybe 3 percent of the
sockeye aiid less than 1 percent of the pink
taken by U.5. fislieries. Now they' re
taking close to 3U percent of the U,S.
sockeye catch.

1he only way we' ve been able to achieve
f,his is by setting a more restrictive
season for non-Indians. The joint U.5.j
Ca nad i an commi s s i one r s of the Sa 1 mon
Cornnission set their sockeye season and the
U.S. approves it. I gave an exaniple for
what it WaS fOr 1975. HOwever, the Only
way the Indians are go'ing to catch 5U
percent of this aiiiount, or anywhere near
i t, i s if they f i sh two or three times as
long as the other U.S. fisheries. For the
past 4 or 5 years the U,5. has approved the
regulations as proposed except as they
apply to the U.S. Indians, The Uepartments
of Coinmerce and the Interior then have set
up separate Indian regulations independent
of the Salmon Coirrnission regulations which
give the Indians more fishing time; for
example, 5 days a week when the rest of the
U.5. fishemnen are fishing 2 days a week.
This made Canada madder than a wet hen, and
it made the comni ssi oners from both the
U.S. and Canada mad because they were Just
sort of bypassed. The only way we see of
getting these treaty rights to whicli the
courts have said the Indians are entitled
is through separate regulations. Canada
now feels that the sockeye and pinks are
regulated internationally and does not want
to worry about U.S. domestic problems.
There's going to be specific language in
the new treaty that will take care of the
Indians for these and other species. At
the present time the Salmon Conmission is
to look at sockeye and pinks and ignore the
chinook and other fi sh the Indians are
fishing.



guestionr Ts it reaLLy uaLid to Look at
Indian ri.ghts as a domestic pr obLem?

~ke 1: It's dorrestic froi,i the iriter-
natiOnal Standpoint. It'S a dor,reStiC
problerI that the O.b. has to resolve. If.'s
none of Canada's business. The Canadians
don't want to set seasons for our Indians
because that would generate problems with
their Indians for simi lar consideration.

Question: ifora do Canadians rrranage their
i cher ice?

ke 1: There is an historic Indian fisiiery
on t e Fraser kiver and the Canadians
recognize it. The cormnission recognizes it
too and takes it into account. When the
cormnission sets the regulations for the
Fraser kiver itself it allows so many fi sh
to enter the mouth of the river, so many
for the Fraser kiver fisheries, so many for
the Fraser kiver Indian fisheries, and the
remainder for escapement.

Queetionc Could you autpLain hour the Fr@assr
rune are rrunaged under the oormrrission and
the rote the sorimieeion pLays in day-to-day
operations during the peak oy' the season?
frrhat kind of data do you use and iahers do
bou get themP

~lte 1 : tet's use Iglb for an example to
see how the commission operates. In
December 1914 the staff of the commission
deVelaped a prOpOSal cOnSidering all the
races, estimating the status of stocks and
the number to allow for escapement. A
season was proposed in terms of days of
fishing in each of the fishing areas. This
was based on estimated numbers of units of
gear in the O.S, waters and out in the
Canadian strait fisheries, and the
projected intensity of the river fishery� .
Early in the spring the staff formulated
the final season regulations after the
advisors and the industry gave their inputs
Usually there isn't much change. In recent
years the U.S. has accepted the regulations
with a st>pulation exempting U.S. Indians.
The season usually starts in early July.
In I g7b everything was closed in U . 4,
ivaters until about tlie 10th of July when
the season opened for 2 days. On the night
of the first day of fishing the commission
biologists took scale sariples. These were
of fish the purse seines or gillnets began
bringing in early in the evening and
throughout the next morning. The scale
samples were sent to the connrission and
studied. 8y the firSt thi ng the ne xt
morning the races were identi fied by their
scales and estimates prepared on the
proportions of the major races present in

the saniple. In this case it was pretty
siinp'le because they were almost pure Early
Stuart. rry the amount of gear, generally
catcri per uriit effort data, an idea of the
abundance of the fish was obtained.

The Staff Samples and readS the scales
every day for every frstrery in operation.
lf it's not a critical period the
counrissioners only meet t~ice a vmek to
decide whether to allow additional fishing
or to require addit iona'I c I osure s.
1'enera11y one meeting is on Friday so they
can decide on the basis of what occurred
that week whether to go ahead with the
ori ginal proposa I for the next week or to
make changes. Ouring the early part of the
season most Canadian fish are caught in
the river. In 1975 there wasn't any
fishery out in the straits until early
August. In the middle of the season it
gets critical; this is when they are trying
to ensure the proper catch divi sion.

HiStoriCally the commission has found that
by the time the SeaSon haS progressed thiS
far the U.S. is probably ahead. The catch
diViSiOn rrray be 70-30. That iS nurrnal. If
the U.5. for some reason has not gotten the
anticipated gear in the water--say they
stayed up in Alaska because of big runs--
and its proporti on of the catch is down,
and if the stocks can stand it, the
commission might decide to allow an extra
day or two of fi shi ng in U. S. waters. The
time allotted gets critical if there is a
lot of gear in use. II.S. fishermen can
catch over a quarter of a million fish in a
single day of fishing in U.S. waters.

That's how the coimnission works during the
season. It will meet at least twice a
week, usually in Bellingham because it's an
in-between place, and the members arid staff
confer every other day by telephone. The
basic. procedure is collecting scale samples
f'rom the fiShery and getting CatCh
information. One member of the st.aff does
nothing else in the niorning except contact
the buyers and get an estiinate of the
previous rright S Catch. tarly in the
inorning the commission already has very
reliable estimates of how niany fish were
caught the day before, the racial
composition of tne catch, and if the
results confirm the proposed season plan.
Un the basis of this information the staff
will report to the commissioners: every-
thing is going as predicted, do nothing;
the catch divi sion is out of balance
because the Americans haven't got enough
gear out, so give them mare fishing time;
or the run's not nearly as large as we
projected and additional closures are
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needed. This goes on for a 0-month period
frorv July ttir ougti September during which
t tare the covvitssioners t;teet twu to three
t»neS a week and every day in SOire weekS.

ln addit,ion, ttiere is the problem of the
d I vl Si On between the IndianS and non-
lndi arr 5 in U. S. wa te r S. I f t tie Covvai SS i On
deCideS tO vvtke a Charrge iti the al lOwed
U.S. CatCh then ine u.S. haS to decide hOw
thiS will affeCt the indian'S part Of the
catch. It happens tnat one of the U.S.
covemissioners is the kegiotia 1 Uirector of
the hational ttarine Fi stieries Service and
alSO iS tnvO1Ved in tne Indian prOblemS aS
a domestic responsibility. tte puts on his
regional director s hat when an Indiarl
problem covres up. lt's a tretvendousty
complicated and very tiring job for those 3
months. Tou altaost have to live tttrough it
to understand.

qtwtetiOnt Host rrkttty acaLee dO IrOu LOoK at
ort a dalrr-to-day baasa?

~ke 1: The te c hn i que i s so re f i ne d
trentendous savtple nuvibers are not needed--
only a relatively good sattple of the
fishery. In 1958, when the big Adams run
came back, for sotve reason there was a
1 ar ge di versi on tttrough John stone Strait
and tremendous catches of salmon were nrade
in that area and along the northern coast
of Vancouver Island. The ivmvedi ate
questi on was, are those Fraser sockeye7 I
left Vancouver in the rvorning on a float
plane and stopped at every port along the
west coast of ttancouver island and took
scale samples. That afternoon those scales
were read and We knew ttie raCial
cotrtposition of the ffstt from each port and
e stabl i shed that these were indeed F raser
ki ver f iSh and Clearly there was going to
be a large diversion from the atore usual
route. ke Cauld eStitvate the proportiOn Of
Adams kiver fish passing along the west
side of the island,

4'taeetion: trrhat 'a the taoaL rrktgrtr',rude of
~t t Mal»  ~she y ra aa average ysa .

~ke 1: The U.S. catch probably averages
arOund 8 milliOn SOCkeye. The priCeS are
gaing up SO muoti the value may be >IU a
sockeye. That's >ZU riillion. You have a
Sirvilar-Sited run Of pinkS every Other
year, so on alternate years the U.S. value
is y4U vn 11ion. It's one of the maJor
salmon f~sherieS other tttan AlaSka. This
year in bristol ttay the conservative Li.S.
prediCtiOn iS fOr a 56 ktillion SOCkeye run;
the Japanese are estitvating tib trti llion.
Ubviously salmon prices will be depressed
this year .

gyp, �', y |wo ' 't ul t o te the
u ~o~r w;:�~ ' n ''k ly tr to ke

~ke 1: No you can' t. It v~ries so much
depending on oceanographic conditions. Iti
lgbtt we had a warm-water intrusion quite
far north' that sort of shoved a 11 the fish
up north. Ttiat year tttere was a vrajor
diversion through Johristone Straits. They
al SO had a vta JOr di verSiOn abOut twO yearS
ago. The route is more dependent on
conditioris in the oceari than on the
genetics of ttie f i sti, al though in most
years their routes are fairly stvnlar,




