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Development Considerations
for the Dogfish {S ualus acanthias! Fishery

in the Mid-Atlantic
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Abstract: In recent years, many of the traditional U.S. fisheries
have experienced substantial declines in harvest rates. As a result
of this decline, commercial fishermen are beginn.ing to explore new
fisheries and fishing concepts in order to obtain a reasonable
return on their capital and labor. Recent trends in the industry
have forced many vessels to move into underutilized fisheries which
are usually characterized by high volumes and low ex-vessel prices.
The dogfish shark  ~S ualus acanthias! represents one underutilized
species which is currently harvested in New England and may offer
potential for commercial development in the mid"Atlantic region.
The development of a viable dogfish fishery will depend upon several
factors including the availability of adequate stocks, use of
efficient and economically sound harvesting methods, implementatian
of suitable methods of processing quality products, and the
development of viable foreign and/or domestic markets.

Biological Factors Affecting Commercial Development

Dogfish are found in coastal waters from the Gulf of St. Lawrence to
Georgia  Bigelow and Schroeder 1953; Dahlberg and Heard 1969!. These sharks
migrate to the mid-Atlantic from the northern part of their range as a part
of an annual seasonal migration. Dogfish migratory movements appear to be
associated with a temperature preference for bottom water of between 7' and
13 C  Jensen 1965! and are present an the continental shelf from the
Delaware Bay to Cape Hatteras, North Carolina, during the winter months
 Fig. l!.

Sharks exhibit slow growth rates, relatively long life spans, and low
reproductive potentials. Annual recruitment into a given fishable size range
may be a small. percen.tage of the standing stock. As a result, the
sustainable yield from a shark fishery may be substantially lower than that
for a bony fish where fecundity is not generally considered to be a limiting
factor  Colvocoresses and Musick 1980!.
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Since dogfish are a relatively long-lived species and require several
years to reach sexual maturity, the stocks must be carefully managed to insure
that the harvest does not exceed maximum sustainable yield. To accomplish
this management objective, the adult stock must be maintained at a sizeable
level. Past work on the heavily exploited northeast Atlantic spiny dogfish
has indicated that the maximum sustainable yield may be about 20X of stock
size  Holden 1968!. Recent studies on the spiny dogfish of the Northwest
Atlantic suggest that 8X of the standing stock may be harvested annually.
Given the current estimate of 300,000 mt �61 million pounds! in the standing
stock, it is projected that the species could support an annual harvest of
24,000 mt �2 million pounds!. This would represent a 480X increase over
current harvest levels in the Northwest Atlantic  Nammack et al. 1985!.

Foreign and. Domestic Markets

Marketing is the key to success in any attempt to develop the dogfish
fishery in the mid-Atlantic. Dogfish yield three primary products for sale to
consumers: backs, belly flaps, and. fins . These products are predominantly
sold in foreign markets and each must meet very demanding specifications to
maintain their market share.

Dogfish belly flaps fill a very specific market niche in the Federal
Republic of Germany. Flaps are skewered., hung on racks, and smoked to produce
a traditional snack food called "Schillerlocken." This product is sold in
pubs, supermarkets, and fish houses and is sold only in West Germany.
Consequently, there is a very limited. market for belly flaps and the current
market demand is between 1200 and 1500 mt �.6 to 3.3 million pounds! per year.

The lack of breadth in the market and the specificity of use allows
buyers to demand that belly flaps meet very exacting requirements. Generally,
the flaps must be hand skinned to make them easy to skewer and smoke. If the
flaps are machine skinned, a thin membrane oftens remains on the surface. The
presence of this membrane can cause the flap to harden, making it difficult to
eat, and prevents the Schillerlocken from attaining the traditional curling
shape from which it gets its name. Flaps exceeding 10 inches in length are
preferred and shorter flaps are penalized in terms of market price. Belly
flaps should be packed in wax lined cartons with a poly-overwrap containing
18-20 kilograms per carton. guality belly flaps are currently selling for 90
cents per pound �2 per kg! F.O.B. U.S. East Coast. If the product is
processed to meet the market's demanding specification, it is possible to
secure stable relationships with individual buyers which can be very important
in penetrating and maintaining a position in the market.

The fin market also offers very lucrative opportunities to shark
processors. Shark fins are used to prepare a number of favorite Chinese
dishes, the most popular of which is shark fin soup. The peak period for shark
fin sales revolves around the Chinese New Year when most weddings and
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celebrations occur. Shark fins are sold throughout the world wherever large
Chinese ethnic communities exist. Hong Kong, with a population of over 5
million Chinese, is one of the world's most important markets for fins. In
1982, 64 countries supplied 2,746 mt � million pounds! of fins valued at
5245.4 million H.K.  $35 million U.S.!  Ka-keong, 1983!.

The value of the fins is directly related to the care in handling and the
thoroughness of the processor in carrying out the various steps necessary to
prepare the fins for use in the major oriental dishes. There are three common
cutting methods recognized by fin traders' .the crude cut, the straight cut,
and the half moon or concave cut which is preferred since this cut retains the
whole fin with very little meat, making secondary processing easier and less
costly  Fig, 2; Ka-Keong 1983!. Most U.S. dogfish precessors use the crude
cut to minimize labor costs. Fins are packed in 5 or 10 kg boxes and frozen
for delivery to domestic and foreign secondary processors. Most shark fins
are sold in sets which include a dorsal, two pectorals, and a tail fin',
however, a set of dogfish fins includes only the pectoral and tail fins. Fins
are more valuable when sold in sets, but U.S. East Coast processors do not
provide matched sets. They choose to pack the pectoral and tail fins in
separate boxes, leaving all secondary processing to their customers.

Shark fins are sold according to their size, thickness, and fin need.le
 collagen fiber! content. Since the quality and quantity of fin needles vary
by species, grades and prices tend to be species dependent. The most valuable
fins are obtained from the hammerhead and mako sharks, while small sharks such
as dogfish are less valuable. Dogfish processors are currently receiving 80
cents per pound for crude cut and. straight cut fins.

Since shark fins are so valuable, many speculators and brokers are
attracted to the market. These individuals often speculate on supply and
demand imbalances to turn quick profits. Another important market channel
relationship exists between suppliers and restaurants. In. Hong Kong, over 80K
of the shark fins sold are consumed in restaurants. An additional 6 to 13K
are sold in Chinese communities world � wide. Since the majority of the fins
are consumed in restaurants, many suppliers develop strong relationships with
individual owners or restaurant chains ta ensure that adequate supplies will
be available to meet their needs. Some large seafood restaurants import dried
fins directly from fin processors for their own use  Ka-Keong 1983!.

Dogfish processors can expect good prices for whole fins if they
structure their processing activities to provide products which meet market
standards. Processors must also understand their position in the market
channel and. position their products accordingly. If dogfish processors on the
East Coast were to restructure their in-plant activities to complete the
entire fin preparation process, the revenue contributed by fins could increase
dramatically.

Dogfish backs must be marketed successfully if the dogfish fishery is to
become economically viable in the mid-Atlantic. At the present tine, backs
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are sold. almost exclusively in foreign markets including the U.K., Belgium,
France, Spain, West Germany, and Italy. Ma5or suppliers include Norway,
Turkey, the U.K., Canada, Japan, Taiwan, aad the U.S.  BBH Corporation 1985!.
Ia 1974, approximately 20,000 mt �4 million pounds! of spiny dogfish and
4,500 mt �0 million pounds! of smooth dogfish fillets were marketed in the
primary European consuming nations  Morris 1975!. Recent interviews with
industry representatives indicate that the current European market demand for
frozen backs is between 11,300 and 13,600 mt �5 and 30 million pounds!.
Total shark imports for France in 1984 were 7,700 mt valued at 599 million
 approximately 58 cents per pound!. The United States provided 14X of this
total, or 1088 mt �.4 million pounds!.

Dogfish buyers in Europe recognize three market catetgories: fresh,
fresh-frozen European, and frozen non-European products. Buyers prefer fresh
and frozen European products over aoa-European frozen products. This
preference prevents U.S. products from competing directly with European
products. A 6X duty is applied to the non-European Economic Community
imported products  BBH Corporation 1985!. These barriers have a dramatic
impact on market price and place U.S. product in direct competition with lower
cost products from Turkey, Taiwan, aad Japan.

Dogfish is sold primarily as an instititional fish ia France aad
England. It has long been popular ia the English fish and chips market and a
low cost alternative to haddock aad cod and is also marketed directly to
consumers as "rock salmon" or "huss." The French use the product in fast food
restaurants and other institutional food programs. In each of these
countries, price is the most important factor in penetrating and maintaining
market positioa .

The United States is viewed as a low cost supplier to the European
market. Domestic dogfish processors have aot been able to differentiate their
products from other foreign sources. The market for backs is very dynamic and
buyers are very sophisticated in their buying practices. Dogfish buyers are
aware of seasoaa1 changes ia supply, processing capabilities, and freezing and
storage capacity, all factors which can affect shelf life and quality of the
product. It is aot unusual for buyers to manipulate their suppliers, who
often are facing possible shelf life problems, to drive down prices. Buyers
also realize that there are very few markets for dogfish backs and can
determine the price for the products with relative ease, which tends to reduce
competition.

The European market requires that shark be handled and packaged in a very
specific manner. Any deviation from these practices will usually result in a
price discount. Backs must be wrapped individually in poly bags and boxed in
12.7 kg �8 pound! master cartons. Packaging in this manaer will allow the
end user to thaw a few backs at a time for display purposes or to meet small
orders. Boxing requirements are also important since many U.S. processors try
to impose their owa boxing and weight standards on foreign buyers, which may
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jeopardize sales. All dogfish backs should be graded in 1-2 pound and 2-4
pound lots and should be skinned with the bloodline removed. There is little

or no demand for backs weighing less than 0.45 kg  one pound!.

Processors currently operating in the dogfish market feel that market
conditions would deteriorate rapidly should additional U.S. supplies become
available. They are convinced that new supplies would only serve to increase
competition among U.S. producers and allow foreign buyers to play one
processor against another. Domestic producers suggest that any attempt to
increase production should be accompanied by a domestic marketing and
promotional campaign. An increase in domestic demand for dogfish would allow
U.S. processors to alternate between foreign and domestic buyers based upon
the most favorable market price.

A recent project sponsored by the Mid-Atlantic Fisheries Development
Foundation could serve as a model for domestic efforts to promote the use of
dogfish by consumers. Virginia Polytechnic Institute and State University, in
cooperation with a local chain of Tidewater, Virginia, food stores,
coordinates in-store promotional events with an extensive media campaign in an
effort to stimulate consumer interest. In response to this effort, over 4535
kg �0,000 pounds! of fresh dogfish fillets were sold within a three-week
period. Consumers were given the opportunity to evaluate the product as well
a> the primary factors influencing their decision to purchase shark. Their
responses indicated that price, desire for variety, availabality of recipes,
and in-store samples were integral to their decision to buy dogfish  Dean, et
al. 1982!. It should be noted that the product was marketed as shark fillets
«d the name dogfish was avoided in all promotional materials.

Even if consumers cannot be convinced to buy dogfish directly, they may
represent a large target market for institutional users, Large institutions
such as food processors, seafood chains, and school lunch programs are always
searching for low cost sources of protein. Many of these groups could offer
dogfish under a surname or simply as a breaded fish product similar to fish
sticks or fillets. This market offers tremendous development potential for
the entreprenuer willing to take the time to cultivate contacts with the
primary buyers in these organizations.

Harvesting and Processing Considerations

Sharks have traditionally been harvested using three methods: trawl,
longline, and gillnets. The optimal method varies with the species sought,
»cal bottom conditions, and the harvesting and processing equipment available
to participants in the fishery  Colvocoresses and Musick 1980!,

Dogfish are harvested using all three methods at the present time. The
Norwegians use longlines to harvest dogfish because it is a selective gear
which allows them to catch large numbers of fish of acceptable market size
while maintaining high product quality standards and avoiding losses of trawl
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gear in the rocky North Atlantic  Holmsen 1968!. Gf.ll nets are used primarily
in the Pacific Northwest and to a lesser extent in New England. This gear can
be quite effective for dogfish as long as the nets are run frequently to avoid
a deterioration in product quality. The most effective gear for the
mid-Atlantic regioa appears to be the trawl because the sharks are present in
extremely high densities and the fishing grounds are very uniform, thereby
reducing the risk of substantial gear loss. The current commercial fishery in
New England is primarily a trawl fishery and early attempts to harvest dogfish
in the mid-Atlantic used trawls as standard equipmeat. Since the mid-Atlantic
fishery would have to be conducted during the wiater months when sea
conditions are at their worst, it appears that trawling with large, 22-28 m
LOA �0-90 foot LOA! vessels represents the only viable means of harvesting
dogfish in this area.

There are two possible alternative fishing strategies available for a
commercial dogfish operation in the mid-Atlantic. '�! a directed dogfishing
effort using trawlers which deliver whole product to onshore processors and 2!
a directed fishery focusing on limited on-board processing which provides
headed and gutted dogfish to an onshore secondary processing facility. The
following analyses will review each of these alternatives aad discuss their
ramifications .

Historically, the fall and winter months have represented the most
productive harvest periods in the mid-Atlantic offshore fisheries. If a
dogfish fishery is to develop in the mid-Atlaatic, it must provide expected
returns equivalent to or greater than those expected from the average fishing
vessel operating in the mid-Atlantic groundfish fishery. The traditional
mid-Atlantic fishery is characterized by 4 to 5-day trips with an expected
daily harvest of 1361 kg �,000 pounds!. Early in the fall this fishery is a
aearshore fishery focusing primari]y oa fluke  Paralichth s dentatus!. Effort
is gradually shifted offshore to black sea bass Centropristis striata! and
scup  Steaotomus chrys~o s! as the winter season progresses. Interviews with
industry representatives indicate that the dogfish fishery conducted in the
mid-Atlantic in the early 80's operated with 1- to 2-day trips beginning in
early December and continuing through March. The expected daily harvest
averaged between 36-45 mt  80,000 to 100,000 pounds! of whole fish each day.
Ex-vessel prices averaged 17.6 cents per kg 8 cents per pound and would have
to be maintained at least at this level to sustain a viable commercial fishery,

A partial budget which ideatifies the aet changes in costs and revenues
for a vessel moving form the traditional fishery to a directed fishery for
dogfish has been developed  table 1!. The partial budget reveals that a
vessel fishing for dogfish would expect a net increase in income of 414,204
over the four month period in spite of a 27X increase in crew share aad
operating costs.

The crew of the vessel would also expect to benefit directly from the
shift in effort as the net crew share is expected to increase by 5995 per
member. This figure includes an iacrease of one additional crew member as
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well as aa increase in fuel, ice, and food expenses. It should be noted that
most of the increase in net crew share can be attributed to a waste disposal
allowance which is traditionally awarded to the crew for hauliag the dogfish
waste offshore. 1f the waste is aot dumped offshore, the dogfish crew would
expect to receive $8,406, a net decrease of 51085 over the four month period.
If the vessel operated with a crew size similar to Mid-Atlantic groundfish
vessels, the average crew share would be expected to increase by 4596 to
570,087, even without the waste allowance.

Several factors must be considered to properly evaluate the results of
the analysis. Since the dogfish vessel will have trips of shorter duration,
the vessel should be able to operate very effectively between the frequent
winter storm fronts which are prevalent in the mid-Atlantic. This will allow
the vessel to maintain its productivity during the winter months when other
groundfish vessels have a difficult time making 4 to 5-day trips. Finally,
the large harvest capacity per vessel expected in a dogfish fishery would have
to be carefully coordinated with a shoreside processing facility in order to
insure that the product could be handled efficiently while maintaining the
required quality standards. New England vessels are currently limited to 18
mt �0,000 pounds! per day. In the past, the mid-Atlantic fishery did not
operate uader harvest quotas, but an expanded fishery might force the
processing plant to impose harvest limits on dogfish vessels.

The possibility of handling a limited number of processing activities
on-board the fishing vessel has also beea explored. In New England, a few
dogfish processors require harvesting vessels to head, gut and remove the
belly flaps from the shark carcass while at sea. The partial budget provided
for this basic scenario assumes that the vessel will receive 44.1 cents per kg
�0 cents per pound! for these products  table 2!. The analysis reveals that
a dogfish vessel would realize an increase in net income of approximately
538,600 but would have to absorb significantly higher costs because additional
personnel would be required to carry out the on board processing tasks. In
spite of these higher costs, vessel revenues are expected to increase 74X and
individual crew share should increase 50K.

Limited processing activities on a commercial fishing vessel can have. a
dramatic impact on the cost of shoreside processing  table 3!. Waste disposal
costs are expected to decline by 92K if on board processing is implemented.
Nore importantly, the volume of waste which must be handled on shore would be
greatly reduced aad may allow the processor to use traditional waste disposal
methods. Another cost which would decline dramatically is the direct labor
expense attributed to processing dogfish backs. Since all heading and gutting
will be handled at sea, direct labor will focus on trimming, skinning,
packaging aad freezing the shark products aad would decline by approximately
17K. A similar savings can be expected from the general and administrative
expenses, siace many of these costs are related to personnel and facility
costs. Not only will the labor and facility costs decline, but this
production capacity can be released for use in other profit making activities
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Conclusion

The dogfish population in the mid.-Atlantic is capable of supporting a
commercial fishery of modest proportions as market conditions would make it
marginally profitable for vessels and processors to enter the fishery. The
current market does not appear to be capable of supporting additional
production without a substantial decrease in market price.

There are three primary factors which could substantially improve market
conditions. The Northeast Atlantic dogfish fishery has experienced improved
catch rates during the past year. Since mast of this product is sold fresh,
it has exerted downward pressure on all frozen dogfish prices. If this
fishery were to continue its long-term downward trend, demand for frozen
product should increase sufficiently to improve market prices. Another factor
which has had a significant impact on U.S. product is the strength of the U.S.
dollar relative to other currencies . Since dogfish is a relatively low. value
species, currency fluctuations play a very important role in the overall
profitability of a dogfish processing operation. Finally, the lack of a
domestic market puts substantial pressure on U.S. processors to sell frozen
product in existing European market channels. The long term economic
viability of U.S-based dogfish operations is dependent upon a continuing
effort to promote the use of dogfish in domestic institutional and consumer
settings. These alternative markets would give processors more leverage with
their European customers and should serve to increase price levels for U.S.

products

Given the current market conditions, it appears that a mid-Atlantic
fishery would be marginally profitable at best. Any improvement in market
prices and supply conditions could serve as a catalyst for development.
Should the dollar remain strong, domestic processors and fisheries development
organizations should work together to introduce the product to U.S. consumers'



Table 1

Par tial Budget �  Decor!

rrent Activity', Participate in mid-Atlantic roundfish fisher
p o osed Change. Shift fishi effort to do fish froe roundfish

POSitive EconO2aiC Effects
Additional Returns

at 8 cents per pound! - j192,000

Reduced Costs

Electronics & Gear Maintenance � j 3,03]
Captain's Bonus- ' 7,578
Cree Share� 484,579
Insurance- jll,666

A. Total Additional Returns
sed Reduced Costs 8298 854

Negative Economics Ef fects
Reduced Returns
Average Gross 42021/fishing day � j151,575

Additional Costs

Electronics & Gear Naintenance � j 3,840
Captain's Bonus 9, 600
Crew Share - j107,136
Insurance � j 12,499

Ret aumde tu tuccme �-8!
to Vessel

Net Change in Incoee
Per Crew Member j995

B- Total Additional Costs
and Reduced Returns j284,650
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Table 3

Expense and Revenue Comparison for
On-Shore Processing Alternatives

for Spiny Dogfish  S 1 thi !

Process

H 6 G Pish Difference X Chan
Process
Whole Pish

Kg 4S,351
 Pounds! Delivered �00,000!

18,594
�1,000!

Kg 16, 326
 Pounds! of Finished

Product �6,000!

16, 326

�6,000!

20,980
17,469

20,980
19 330

1 650 3,511

16.7X

Net Profits

Net Return
On Sales 7.9X

Zx Vessel Cost
Direct Labor
Indirect Labor
Packaging Material
Waste Disposal
0 6 A-Overhead

Total Costs

Total Revenues
Current market
Conditione

Total Costs

8, 000
4,630

520
1, 030

520

4,630
19 330

8,206
3,850

494
1,030

39
3,850

1777

�06!
780
26

481

780
1~61

-2.6X

16.8X
5.0x

92.5X
16.8X

9.6X
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Figure 1. Catches of spiny dogfish  shaded portion! in terms of the
proportion of total fish biomass taken during the winter 1968 VINS Industrial
Fish Survey, January 18-February 28  after Colvocoresses and Nusick, 1980!.
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oUgh Cuf

Straight Cut

Half-moon Cut

Pigure 2. go~on cutting patterns for shark fioa  fro. Ka-Keon 1983! .
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Developing Minced Pish Products Frae Dogfish

Ted Pankowski
Public Affairs Consultant

880l Juanita Drive NE
Kirkland, WA 98034

for

Chef Eric Benson
Route l, Box 692

Warreaton, OR 97146

Abstract: In addition to such standard seafood dishes as patties,
chowders, au gratins and thermidors, minced shark meat can provide a
high � protein, low cholesterol alternative ingredient in a wide range
of traditional products ordinarily associated with the use of "red"
meat.

This potential should have special application in the diet-conscious
general market as well as for health-oriented institutions for whom
cost and product variety have become major considerations.

Limitations on institutional uses, in particular, need to be
recognized but should not represent major obstacles to broader uee
of minced shark as a nutritionally valuable source of protein.

I am a former cook and restaurant owner and currently a public affairs
consultant associated with your scheduled speaker, Chef Eric Benson.

Those of you who know Eric are well aware of his passion for this
industry and how imaginatively he expresses that passion ia the products he
develops. He apologizes for not being able to be here. And, for
embarrassment sake, it's just as well since some of the things that need to be
said about our subject today involve highly personal experiences for him,

Several years ago, this tall man approached me in my establishment on the
Oregon coast. He introduced himself as a retired chef. And he said. he had
some fantastic seafood ideas he wanted to discuss with me. I'm just sure! In
the food service business, sooner or later you get to see them all.

He then proceeded to tell me that his career in the kitchen had been cut
shor't by a heart attack � one that resulted in massive reconstruction of his
chest cavity � and equally discouraging�one that forced him during his
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convalescence to eat some of the most unimaginative, God-awful, tasteless
stuff he'd ever seen in his life.

Moreover, and most importantly, as a trained chef pledged to the service
and. well-being of other people, he now felt obliged to consider the
accumulations of cholesterol that contributed to his condition and perhaps to
that of untold others he bad served during this culinary career.

Eric Benson's work since then has been devoted to the development of
alternatives. And he didn't exaggerate vith me. His seafood ideas have been
fantastic,'

I' ve recounted this rather personal experience to emphasize the point
that when we think of "d.eveloping seafood products from minced dogfish" we
have also put our finger on one of the most potentially valuable, virtually
untapped possibilities for the entire seafood industry: the healthfood market!

Let me illustrate .

Most of us are familia"th Sid Cook's very fine cookbook of shark
recipes. Other offerings are available through National Marine Fisheries and
the Extension Services, as well as in some commercial cookbooks .

Me've also had shark at our favorite restaurant on occasion and. at this
conference. As a cook of nine years, incidentally, my hat's off to Dick
Horton, of the Portland Airport Sheraton Hotel, our chef last night.

The bill of fare for shark, in terms of taste, texture, combinations of
ingredients and so forth, is remarkably good � batter fried shark  in Australia
used widely for fish and chips!; shark teriyaki; requin 1'orange; shark
mornay; scalloped shark; chowders and au gratins; and even the exotic sushimi
and shark fin soup.

Ron Grulich  Virginia Institute of Narine Sciences! touched on special
uses in Germany. And one of our next speakers vill undoubtedly add to this
bill of fare. Overall we can look forward to what I knov will be some very
fine additional contributions.

The reason for this variety  and thank heaven, shark is coming into its
own! is that whether it's baked, deep fried, sauteed, smoked, barbequed or
eaten rav, a good chef can do ]ust about anything with shark that can be done
with any other firmly-textured seafood.

But then, the question arises, "whyo'"

For the bill of fare mentioned earlier and. for other traditional seafood
menus. other species of fish sre already available and more familiar to the
fishe"n, processor, retailer, and to the consuming public.



217

A fillet is a fillet is a fillet!

What happens, however, when we look at minced shark  dogfish in
particular! as a high-protein, lo~cholesterol alternative for
health-conscious consumers, especially in an institutional context?

A range of products, now considered taboo because of their fat content
and sometimes indigestibility, becomes highly appropriate and cost effective:
in hospitals, conva1.scent and nursing homes, senior citizen centers, for
health and athletically~inded individuals and others are now denied a bill pf
faze that already engoys high consumer acceptability with the American public,

How much more so this is true for the American homemaker for whom
convenience and ease of preparation have become understandable considerations
in selecting pze-packed and pre~de products off the grocery shelf.'

I would. like to tease you with some possibilities. There's a word of
caution, however, We have to think meat.

Examples utilizing minced dogfish aze:

1! A protein base foz spaghetti sauce;
2! Fillers for stuffed cabbage rolls, green peppers and whole baked

tomatoes;
3! For tacos and enchiladas;
4! You fellows from Texas are going to use me as shark bait for

suggesting this one. As chili con carne',
5! In "traditional" meat stews and potpies along with creoles and gumbos;
6! As lunchmeat and for sausage of all kinds � kielbasa, liverwurst, or

pepperoni;
7! In lasagna, ravioli and other pasta casseroles;
8! In rice dishes, such as ragouts and paiella;
9! As swedish or sweet and sour meatballs;
10! Pickled, as with herring, for appetizers and salad bars;
11! Fillings for crepes Florentine, for example;
12! For oriental stir-fries or in Greek mousaka;
13! As liver substitutes for pates, mousses and tourines and.
14! Corned beef hash'.

You get the idea.

Most of these items and others yet to be explored are generally
associated with "red meat." They all involve the generous use of vegetables.
herbs and spices that tend to overpower whatever is used as a filler or base ~
Traditionally, it's been beef, Iamb, pork or poultry.

We can substitute dogfish Just as easily  probably at less coat! and
certainly without the high cholesterol counts.
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protein source, the abundant dogf i ah ought to be singing, "Anything
you can do, I can do better."

If its brethren, the tuna, can be thought of as "Chicken of the Sea," if
we can think of hamburger  which has nothing to do with ham!, or if Harlon
p~rce  H rlon s Old New Orleans Fish House! can conceive products such as
"Veal of the Sea," then certainly, under a well-managed biologicall� o d,
and properly-marketed program, the dogfish can become "oceanburger,"

We invite the advertising experts to play around with that one.

I don't mean to treat this too lightly. The need is there and so is the
possibility.

In a world rife with hunger and malnutrition, and in our own country where
past abundance has encouraged wasteful seafood practices, we must expand and
diversify our protein base more efficiently. Use of dogfish provides such a
possibility.

Most of us are well aware of the problems within the seafood industry from
our own points of view. I don't want to make light of those either. In
addition to biological, sociological and marketing problems, we are involved
in an industry that appears to be economically "inelastic." Except for
shrimp, lobster and. other exotics, public demand and consumption does not
necessarily increase proportionately to increased supply or lower cost.
9ogfleh products, prepackaged for hospitals, nursing homes, health food stores
and schools, could, in our /udgment, help bridge that economic gap.

At present, Eric Benson is cooperating with the National Marine Fisheries
Service in Seattle and a private firm, Natural Resources Consultants, in
developing alternative seafood products using pollock. He's found that the
types of processes and techniques can also be applied to other underutilized
species  such as hake and dogfish!.

His findings seem especially appropriate since both hake and dogfish often
end up in the same nets. We need processors who know what to do with these
species when the fisherman brings them in as incidental catches. In Seattle,
we think we' ve made some progress toward a partial answer.

Example:

1! Consume  clear broth!: This product ought to be marketed as a
"Chowder of Champions." It is basically made from fish scraps
 discarded belly flaps and collars!, spices, and vegetable additives
 the kitchen sink, so to speak!!. The simple process is known to
French chefs as "consume double . " I wouldn' t be surprised if it 's
also known to a lot of moonshiners. It consists of successive
reductions and clarifications of a basic stew until you have a clear,
concentrated liquid with a great deal of flavor and potency. It
could be used "clear" � as In post-operative meals in hospitals or as
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a healthfood "cocktail ." It can also be concentrated and frozen
 similar to orange juice! or powdered and reduced to bouillon cubes.
The techniques are not at all surprising. What is surprising is that
very few of these seafood consumes are found in the general market
compared to beef and chicken stocks. These are often used. for soups
or to give extra "body" to both sauces and sautees.

2! Neatballs and ground fish: These can be used for spaghetti, stuffed
cabbages, ravioli, chili and breakfast sausages. For these uses,
minced fish compares very favorably with "red meat in terms of
taste, color and cooking characteristi.cs  with the obvious advaatage
of being virtually cholesterol free!. It would make excellent
"convenience" foods in supermarkets, especially for weight-watchers
or health-oriented institutions,

3! Fish stix: People like to dip these into catsup, tartar and other
sauces. The product can be deepfried or baked, and since it consists
of 2/3 potatoes and 1/3 fish, it offers the kind. of versatility that
interests large food service iastitutions. The unique advantage is
that, unlike french fried potatos which tend to become soggy as they
cool, these fish stix remain crisp, firm and easily reheatable. Me
think this product, in particular, is ready for a major demonstration
in a large school district. One can on1y speculate on the economic
repurcussions if these are used ia a system that feeds 50,000
children daily.

Eric Benson's operation is just beginning. Many of us have high hopes
for a breakthrough in the way consumers view fish and fish products for
economical, efficient and healthful sources of protein.

Finally, I have a personal word of assurance that responds to Dennis
Bedford's  California Department of Fish aad Game! paper with its fine
cautionary notes.

We' re not here today to sell products. We don't manufacture them except
as samples. We are here to sell an idea aad a possibility for the seafood
industry. Years ago, I was privileged to work as an environmental activist in
Washington D.C. A noted fisheries biologist recounted to me with horror the
possibility that given our technology aad long-term protein needs, we could
literally catch every damned fish in the ocean. I' ve never forgotten it.
Fifteen years later, it's reassuring to kaow that this bas not yet happened.
With intelligent management of our marine resources, imaginative and efficient
use of species such as dogfish, this need not be our future.
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Synops isl

Fisheries end Use of Dec~ma Sharks

Eugenic Clark
Zoology Department

University of Maryland
College Park, Maryland 20742

With the exception of the Japanese, the species of sharks which live in
the deep ocean have largely been ignored by fishing nations . When we talk
about deep-sea sharks, we are talking about those species which live in the
twilight and upper limits of the aphotic zone below the euphotic zone  light
penetrating zoae capable of supporting primary plant production!. Me are not
talking about very deep-dwelling sharks. Sharks of the zone in question are
those species that have begun to lose the countershading of their upper and
lower body surfaces.

Pood is scarce in the aphotic zone and mesopelagic species have
d.ifficulty obtaining enough food to sustain themselves. One modification
noted among deep � dwelling organisms to address this scarcity of food is a
reduction of body tissues. Deep-sea bony fishes are the nearest thing to
vertebrates without backbones of which we are aware. Muscle tissues are
reduced also in most of these species of fish. Other modifications include
huge eyes, bioluminescence  light generating capability!, and "lures
 modified body parts used to trick potential prey species! as in the
anglerfishes. These all serve to trick prey into coming close enough to the
predator to make feeding more successful,

One of the few animals that retains a pretty good musculature, although
it, too, is reduced somewhat, is the deep-sea shark. That these species of
sharks have more body tissue mass indicates that they have adapted other
mechanisms that aid them in securing food.

The Japanese have been eating shark for over 2,000 years. The
agricultural museum near the Grand nisei Shrine has perhaps the finest
collection of sharks from Japanese waters in existence. This collectioa
inc.ludes the youngest known specimen of the basking shark  Cetorhinus
maximus!, a 2 m � foot! individual. The scientific study of deep-sea sharks
did not get under way until Bashford Dean went to Japan snd investigated the
embryology of the frill shark  Chlam doselachus anguineus!, a mesopelagic
species.

This paper was summarized by Sid Cook from a tape recording of Ns. Clark's
presentation at the conference.
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During world Mar II, the first ma!or effort to harvest deep-sea sharks
was undertaken by fisheries pioneer, Toshiro Kaneko, in Japan. The fishery
proved to be profitable, bringing in many millions of dollars in the first fev
years of operation. Most of the sharks taken in that fishery were, and still
remain, Squalioids primarily in the family Squalidae, Many of the species in
that family are deep-sea types that are unusual to weird looking fishes.
Because of their uausual appearance, they have often been referred to as sea
monsters.

A number of years ago a dead carcass of an animal was brought aboard a
Japanese trawler operating off Nev Zealand. It had a small head, a long neck,
aad broad, rhrmrboidal-shaped fins . It was initially reported as a possible
confirmation of the continued existence of the plesiosaur, a prominent marine
reptile from the Mesozoic Era �3 to 230 ~illion years ago!. The modern
embodiment of this reptile is the elusive Loch Ness monster of Scotland. The
carcass generated quite a lot of publicity when it was believed to be a sea
moaster; however, when it wms shown to be a dead basking shark, the press did
aot pay much attention. Consequently, many people still believe that a
plesiosaur carcass wss recovered. Susumu Kato of the National Marine
Fisheries Service told me that Japanese trawlers in New Zealand waters bring
up as many as three live basking sharks at a time in their nets, The
fishermen cut them loose to swim avay. A key to the mystery of the sea
monster carcass from New Zealand lies in a peculiarity of decaying basking
sharks. These dead animals often float ashore with the gill slits and lower
paw having dislodged from the rest of the body, thereby giving the head a long
narrow appearance. Moreover, these sharks have heterocercal tails  the
backbone passes into the upper lobe of the tail!; so when the lower lobes
separate during decomposition, the tail appears to be narrow also. Rather
than calling in members of the scientific community, authorities would have
done better to call upon Japanese fishermen of the Nakiri district who have
fished for basking sharks for many years. They could have identified the
carcass very quickly.

The villagers of Nakiri and surrounding hamlets fish for basking sharks
from February to April before changing over to tuna about the beginning of
May. On one exceptional day in 1978, 88 baskers were taken, each running from
8.4-9.3 m �7-30 feet! and 7.3 m tons  8 standard tons! each. One fin from
such aa animal could easily provide enough cartilage needles to make shark fin
soup for aa entire hamlet or town. This is perhaps the only village group in
the world that still hunts the basking shark for commercial purposes. The
ever industrious Japanese have solved processing problems that have
discouraged fisheries for this species elsewhere in the world  including
California!. All of the sharks taken in the village of Nakiri are males,
which seems reasonable because the basking shark segregates by sex.

Of 350 known species of sharks only three are planktivor'ous  feeding
mostly upon microscopic and very small free floating plants and animals!: the
whale shark  Rhincodon typhus!, a tropical epipelagic; the basking shark  C.



emxlmue!, a temperate eplpelaglc; and the eegamouth  ~Ne chaema pe"soe!, a
deep-sea species.

Of the planktivores, the basking shark has received most interest fras
commercial fishermen. It spends part of the year feeding at tbe surface and
part of the year hibernating on the bottom at dept'hs of 1,000 m {3,0GO+ feet!
wh!ere it drops its gill rakers in preparation for growing a new set each
year. I examined a shark at Naki.ri at the beginning of the fishing season a
number of years ago. The gill bars were naked, but a new set of rakers was
about to erupt from soft tissue on the bar. The shark was a male with an
impressive l+ m �.5 foot! clasper  male intromittent organ!. When the base
of the clasper was depressed, liters of spermatic fluid. spewed, forth.

The basking shark is also famous for its liver, which may account for as
much as 25% of the animal's weight. The liver is valuable, because, as with
other deep-sea sharks, it has a very high squalene content. Squalene is
believed to play some as yet undefined role in the maintainance of deepwater
sharks  Kreuzer and Rashid 1978!. In shallow water species � i.e., those found
in the upper 200 m �50 feet! of the ocean � there tends to be a higher vitamin
A. content and a lower squalene content. This is completely reversed in
deep � sea species  Ccxspagno 1984!. Where squalene is 2X-5X of liver oil in
shallow species, it comprises 70Z-98X of the oil from the deeper dwelling
varieties. Squalene has some remarkable properties, including emulsifying
characteristics and other qualities that make it a highly desirable base for
cosmetics. When you kiss someone wearing lipstick, you are kissing through a
film of shark liver oil. Squalene is also used in the Far East as a health
aid because it is believed by many to have powerful pharmaceutical proper'ties
 though this has not been proven by research yet!. Without question, squalene
oil has been the most valuable product from basking sharks in. Japan,

The meat from basking sharks Is cut into thin chunks and laid out to dry
in wire baskets in the wind and sun. Although I did not see the whole process
of preparing meat, I do not believe they brined the meat or carried out any
process to remove urea. This surprised me at first. Butt upon. closer
examination, I noticed that the meat from basking sharks is amazingly
odorless, Another remarkable thing was that the processors made no attempt to
bleed the animal, al.though this could have been accomplished easily. Further
study revealed that the basking sharks had a low urea content when they came
up from deep waters in the spring, This eliminated the need for the Japanese
villagers to deal with the urea. Once the meat is dry, it is dipped in soy
sauce and redried with a coating of sesame seeds. The final product is placed
in a wooden box and sold for $8-410. Since edible meat comprises 40Z of the
shark, this portion of the processing brings in a considerable amount of
money. In fact so much money has been made by the family that controls the
Nakiri plant that they now save only the livers and discard the remainder of
the fish.

The cartilage is used for a food additive to produce health food and also
in experimental work to develop an artificial skin to treat severe burns. For
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many generations in Japan, the cartilage has been reduced to a fine white
powder and sold through health food dealers under a trade name which
translates as "the 40 shoulderste  presumably referring to the aches and pains
of stiff shoulder's, etc,, that begin to affect all of us after we reach
midlife!.

Basking sharks often congregate at places where two currents come
together to form a current rip. The interface between two such currents is
characterized. by roiled water that is clear on one side of the rip and turbid
on the other due to heavy plankton concentrations. Basking sharks will be
found on the plankton. rich side. Sometimes two or more basking sharks will
swim at the surface in single file manner. To the uninitiated this can look
like a sea serpent.

The megamouth is a recently discovered member of the plankton-feeding
sharks. It was described as a new species in 1983, It appears to be a
mesopelagic which on occasion comes up near the surface. So far only two
specimens have ever been taken, one from Hawaii at 1,000 m �,000 feet! and
one near the surface during retrieval of a commercial net in California in
l985. As with other deep water fishes, the megamouth is probably widely
distributed. due to the homogeneity of physical oceanographic. conditions at
that depth over large areas, In this zone, the water temperature is 4'C
�9 F!, the maximum density of seawater. When more is known about this
species, the Japanese will probably find a way to eat megamouth also.

While I was in northern Japan, I went with the fishermen of Yaizu on
their deep-water fishery. They employ a 1,000+ m �,500 foot! longline
studded with small hooks as most of the sharks they catch are in the 27-36 kg
�0-80 pound! class. They fish their gear at about 700 m �545 feet! depth.
Qne of the great advantages of the Japanese deep-sea fishery for sharks is
that deep water is so close to shore in Tsurugs and Tsugami Bays. For the
most part, the sharks are from the family Centrophoridae  gulper sharks!.
They are almost completely Lacking in countershad.ing. All members of this
family are noted for their huge green eyes. Because these animals have no
eyelids, they close their eyes by squinting.

Another shark taken in these deepwater sets hy the dapanese was palatine
licha, called locally "amarame." Thts species is related to the famed cookie
cutter" shar'ks  Isistius sp.! whose large fleshy lips and huge teeth in one
jaw remained a mystery for a long time. These sharks are now known to attach
themselves to larger marine animals, such as marlin, tuna, and whales and
carve out circular plugs of flesh from their hosts  vertebrate ecto-parasite!.

The Japanese eat considerable amounts of raw fish served as sashimi. The
deep � sea sharks lend themselves to sashimi because they are low in urea. The
Japanese also eat the squalene-rich raw liver from these sharks.
Squalene-rich oil is also incorporated into a food supplement capsule known as
the "marine gold" pill, whi ch is touted as a curative for everything from
hangover to cancer, athlete's foot to constipation, and probably some



conditions for which there is no disease known  like general tiredness, etc!.
These pills are golden yellow or black with a shark printed on the side of the
capsule. They coat $1 or more per pill.

~S ualiolua laticaudus, the world's ssallest shark, is also taken iu
Japanese waters. It is an incidental bymatch of the dec~ter trawl fishery
for Sakura shrimp. The shrimp are larger than these sharks that are taken
with them.'

Goblin sharks  Mitsukurina owstoni!, a weird-looking or beautiful shark
with an unusual shelf over the upper jaw, is also taken cacamercially in
Japan. The shelf has an unknown purpose, but may be used to help the fish
root out prey items buried in the mud on the sea floor. This has always been
a favorite shark of mine, and I take every opportunity to look at specimens in
collections to examine for stomach contents. One reason we have been unable
to determine possible uses for the shelf is that these sharks have had empty
stomachs when captured. In Japan I was graciously granted. permission to
examine a female goblin shark which was so rounded out that we believed her to
be pregnant. Instead, to my delight, I found that ahe had a full stomach, the
first such animal in this condition I have been able to examine.

In Bermuda we are working with deep-sea sharks, primsr ily the sixgill
 Hesauchus ~riseus!, for a Natioual Geographic Society project. Shts shark is
usually found at 600-1,000 m �935 � 3225 feet! deep. Me have examined one
female that had been feeding ou an obviously decaying whale. %ben we brought
her aboard, she promptly belched snd nearly drove everyone off the boat with
the smell. During l986 we will be working in the area off Bermuda on a
telemetry pro!ect to track the sixgill in its deep travels.
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Culinary Delights: Preparing Shark in Restaurants and Homes

Annette Redd.ell Hegea
Seafood Consumer Kducatioa Specialist

Texas A&M University
Sea Grant College Program

Abstract: Shark meat is enjoying slow, but steady success in
pleasing the palates of American consumers. With a few exceptions
in restaurants and among those related to the industry, shark meat
is regarded as a novel item served as appetizers or entrees or as a
one-time event for "shock value."

Restaurants surveyed. in several states responded to questions
concerniag availablility, priciag, por tioa control, preparation and
clieatele behavior. Fram all indications, consumers perceive and
accept shark meat as a viable food item aad are impressed primarily
with the taste, texture aad preparation versatility afforded them by
the product.

Introduction

Preparation and acceptance of shark has come a long way in the last ten
years, from a few restaurants serving it under the guise of "grayfish" or
"deep ocean perch" to a multitude of restaurants who proclaim it proudly as
shark and succeed with this proper acknowledgement. Today, it is becoming a
widely publicizied fact that shark is excellent table fare.

This report, in two parts, will address restaurant use aad. response and
consumers' attitudes toward shark meat as a food item.

Consumer Study

Data collected from restaurant chefs from 43 restaurants in Texas,
Florida, and South Carolina revealed this information. Regardiag preparation,
the four major methods in order of preference were charcoal grilled, mesquite
grilled, baked. and fried. Serving size portions were reported. as 142 g �
ounce! and 227 g  8 ounce! selling from g3 to 512 per serviag on the menu for
lunch and dinner, respectively. Concerning supply, with the exception of Red
Lobster Inns of America, where each unit is responsible for their own "fresh
catch of the day" as a blackboard item, restaurants reportedly rely oa
wholesalers for product. None indicated they had difficulty ia acquiring
shark meat at aay time of the year. Other than portion control and slight
trimming, very little preparation is required before the product is cooked.
The chefs dec1ared satisfaction with the condition of the shark they received.
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Mako was preferred above all other species; then black tip and white
tip, In states where a "truth and menu" law is not in effect, mako is
preferred, apparently because it looks like swordfish and can be priced and
served as such. All the restaurants polled insisted on fresh only. When
asked about customer reaction, many of the chefs reported a pleasantly
surprised reaction from first time consumers of shark. The chefs said they
believed about half the requests are repeat. There was no strong reaction
reported from the kitchen staff. One interesting comment from a Hawaiian chef
in Florida concerns a legend that it is taboo to kill shark. "Sharks ovn the
vaters" and are a respected fish and therefore are not purposefully sport or
commercially fished by true believers of the legend.

1. Consumers show a considerable curiosity about shark. If provided
with true and adequate information, people will view the possibility
of eating shark vith an open mind and will reserve final decision
until they can actually taste it. Some exhibit skepticism, but as
they learn more about it are eager to try it.

2. Hale respondents appear to have a more positive attitude toward shark
than female respondents.

3. People ranging from ages 20-50  author's estimation of their ages!
tend to be more likely to try shark than people over 50.

4. Slack consumers consistently indicated less favorable responses than
other races.

The value of one formal study in Texas was to provide the marketer with
an idea as to hov the consumer would perceive and accept shark meat as a food
item. It was discovered that people with higher levels of education responded
more favorably to the idea of tasting shark than the respondents with lower
levels of education. Thus, it appears that people with higher levels of
education will view shark meat as a food item mare favorably than the less
educated consumer. Higher Income groups tend. to be less adversely affected by
the image of shark than lower income households.

Many consumers are unfamiliar with shark meat as a good-eating food
product. However, consumers consistently appear to exhibit curiosity and then
accept it after a successful taste encounter. Hany know it is eaten but never
considered eating it themselves.

Regarding preparation, shark meat is delicious prepared. in many different
ways and can offer hundreds of exciting preparation methods for the restaurant
or hague chef. Of course, whether or not the fish will be a success as a food
item begins vhen the fish is landed. Immediate bleeding and icing is vital to
the final taste and success of the recipe. In terms of quality, this is the
most important factor to impress on a sport or commercial fisherman.

In previous recipe demonstrations and in testing the product at home and
in the office, these preparations proved successful for the home chef:
bouillabaisse, soup, stew, kabobs, dips, spreads, sandwi.ch fillings, gumbo,
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blackened preparations, grilled and smoked. Other attributes that make shark
appealing to consumers are its lack of bones, firm texture, novelty in serving
and fine nutritional qualities. A fairly typical nutritional summary for 170
g � ounces! of shark is 125 calories, 30 g of protein, 0.4 g of fat and 0 g
carbohydrate. According to the National Marine Fisheries Service, the
cholesterol level is 16-23 mg per 100 g which is at least half that of most
other seafoods.

From a culinary standpoint, shark has been called a "chef's dream." The
extremely mild flavor conforms readily to many tastes with the use of herbs,
spices and sauces.

It is an adventure to cook and will release one's imagination, even to
the point of substituting it for beef, pork or chicken in a favorite recipe.

If you have previously enjoyed. this product only in. restaurants or at
activities such as this conference, I encourage and challenge you to try your
own hand at preparation of this fine seafood item .
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Overview of U.S. Sport Shark Fisheries

Al Ristori

2 Vermont Court
Lake Hiawatha, New Jersey 07034

Abstract: Recreational aspects of shark fishing have been steadily
gaining interest among mainstream U.S. sportsmen since the 1950's.
These fishes, originally the ob!ect of scorn as "malevolent
killers," have been increasingly recognised in recent years for not
only their value as superb gamefish but also their potential as
extraordinary table fare. What was once the purview of only a fev
hearty sportsfishing specialists in Florida and Texas has grovn to
include individuals of all skill. levels and backgrounds from New
York to California who have discovered what has become knovn as "the
poor man's big game fishing." Various factors, such as tournaments,
conservation ef forts, and the formation of fishing clubs are
examined with reference to development of the sport.

lt wasn't many years ago that a discussion of this sub]ect could be
condensed into a matter of seconds. Until the 1950's there was no real
sportfishery for sharks except by a fev specialists in even fewer areas of the
south � primarily Florida and Texas. Yet, since the 1960' s shark fishing has
been growing rapidly and there's still a vorld of potential for this unique
spor tf isher y.

During the past 20 years I' ve written. extensively about shark fishing aod
have made many converts. Invariably I label it "the poor man.'s big game
fishing, and, despite all the fancy sportfishing craft that also participate,
that's exactly what it is. In most cases, anglers can fish for sharks from
small, seaworthy boats and with tackle that they already own or can use for
other species for which they ordinarily fish. After getting their feet wet in
shark fishing, many then move into more sophisticated  and expensive! forms of
big game fishing.

Shark fishing in the Northeast was pioneered by Captains Frank Mundus and
John Walton. Mundus operated out of Montauk in the 50's and popularized his
monster fishing" by appearing at the New York Sportsmen's Show each winter

with a collection of !aws and teeth. At that time, fev people realized that
northeastern waters were chock full of sharks � associating those "killers"
with tropical climes. In point of fact, the shark fishing was outstanding.
It wasn't even necessary to go very far offshore. Walton used to run shis

Chief Joseph Brant," from the western end of Long Island Sound all the
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way east to Honteuk  about 120 miles! gust for a weekend of shark fishing. He
set many records in the process.

Fishing, clubs in the mid-section of Long Island caught on to the sport
and were soon "sharking" well west of Montauk. By the early 1960's, the Bay
Shore Tuna Club was sponsoring a shat'k tournament that quickly grew out of
control. So many blue sharks were landed in the first contest that disposal
became an incredible problem, and weigh-ins ran far in.to the night. The number
of boats entering the Bay Shore Mako Tournament also grew beyond the capacity
of the club to handle them. A limit of 150 had to be placed on entries, as
we11. as a minimum size on blue sharks entered.

It was dut'ing this period that I started shark fishing. I'm happy to say
that the attitudes displayed during those early years of sport sharking have
changed almost completely. The people I fished with regarded all sharks as
killers to be exterminated, even if they had no other use for them. All
sharks were killed and most were dragged back to the dock � only to be dragged
right back out for dumping. Only the makos were recognized as good eating.

Fortunately, that attitude has changed � and not a moment too soon.
Primary credit for that belongs to Jack Casey and his fellow scientists who
started studying sharks at Sandy Hook Marine Lab in new Jersey about that time
and have continued to this day at the National Marine Fisheries Service lab in
Narragansett, R.I. Once the scientific information was made known to anglers
and the request for assistance in tagging came through, there was general
cooperation ia the program. Most importantly, anglers came to understand that
the shark resource is a fragile one and that it must be treated with the same
respect according to other favozite game fish.

awhile sharking as a sport grev rapidly on Long Island, it was slow to
catch on in other areas. To be sure, there were areas where a few dedicated
anglers rea1ly worked at shark fishing � usually from shore. Sarasota, on the
west coast of Florida, and some of the Florida east coast inlet areas had
their shark specialists, but zeal national interest was not sparked. until the
publication of Peter Benchley' s novel "Jaws."

That book so caught the public's imagination that a demand for shark
fishing charters developed almost overnight. Florida charter captains, who
had regarded sharks with disdain and had always run away from them, found that
there was good business in both charters and mounting of these primitive
creatures. Whereas only a few Montauk charter captains had been bothering to
go offshore for sharks, now just about everyone was seeking shark parties.
Many started. specializing in the sport.

pf course all this didn't hurt Frank Mundus' business. The captain in
"Jaws" was very obviously patterned after him. However, Mundus soon had
plenty of company on the grounds, and it became necessary to go further
offshore in oxde«o find decent quantities of sharks. Trophy tournaments
proliferated on Long Island Reports of 1,000-pound makos and of great white
sharks becsine front page ne» instead of simply an item for the fishing column.
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Next door to Long Island, there had never been much interest in shark
fishing in New Jersey. For some years the outdoor editor of the New York
Daily News, Jerry Kenney, ran a New Jersey party boat specializing in sharks,
Even the publicity he afforded the sport didn't have much effect. What really
got things going in the Garden State was the development of money
tournaments, Hoffman's Anchorage in Brielle started a mako tournament 12
years ago. At first they used gift certificates in the tackle shop as prizes,
but it soon became a cash affair, and the pot started growing.

Before long Hoffman's had a 415,0X mako tournament, but it was
oversubscribed so quickly that they added other contests. Now they have a
415,000 contest every week during the peak shark season. The success of that
tournament inspi.red many others and New Jersey now offers a long list of June
and July shark contests with purses ranging up to $50,000. That applies all
the way from Leonardo and Highlands at the northern end of "the Shore" to Cape
Nay at the southern tip.

The cash tournament craze has spread both north and. south with shark
fever. Long Island resisted the trend. and stayed vith trophies and prizes for
a long time, but big money tournaments are now proliferating. The
long � established Nontauk Narine Basin Shark Tagging Tournament went to cash
prizes for the first time this year.

Shark fishing has become an important sport along much of the east coast
from Rhode Island to Florida, and has gained popularity in the Gulf of
Mexico. California has good sharking opportunities  particularly for blue and
thresher sharks!, though little has been done about developing it so far.
Ironically, the blue shark resource has been most utilized by the most
specialized of anglers � fly fishermen, Even a decade ago, some fly fishermen
in California found that blue sharks would readily take a fly after being
chummed to the boat.

The potential for shark sportfishing is unlimited. Only in the New
York-New Jersey area are the sharks heavily exploited and the grounds often
"crovded." Though shark stocks are generally regarded as being in good shape,
those of us who were fishing two decades ago are well aware that the "bloom is
off the rose." For many years I would have bet that I'd never get skunked on
a shark trip, even for only a few hours. However, that's no longer the case.
We often struggle to come up with even a single shark, and it's often
necessary to go far beyond where we used to enjoy consistent sharking.
Nevertheless, this is still the most reliable big game fishing available, and
charter skippers soon learn that newcomers to the sport don't have such high
expectations . Fortunately, we 've only scratched the surface of potential
shark customers. Even. a smaller supply of sharks should be sufficient to keep
the business growing.

The problem now becomes one of assuring a supply of sharks for theevery-growing sportfishery. In the New York-New Jersey area there is a.
conservation ethic fostered by Jack Casey and most of the outdoor writers and
fishing club officials. The killing of sharks not desired for food or trophy
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is discouraged, and most tournaments operate on the "one big fish" basis
rather then in terms of numbers. Furthermore, virtually all anglers cooperate
wi th the Nations I Mar inc F isher ies Serv i ce tag ging program.

Unfortunately, that conservation ethic isn't as strong to the south where
some contests still stress the killing of sharks. A greater threat to the
shark population is the proliferation of longlines. There is now a good
market for makos, and even the smallest specimens from longlines are boated ~
Host other shark species are discarded. While sharks have a better survival
rate on longlines than other types of fish, longliners often kill them in
revenge for eating their bait and hooks. That loss has never been
quantified. As more longlines are set for tuna and swordfish, more sharks
will be lost. For the present there doesn't seem to be any end to the
increase in longline gear. This is an area in which the federal government
must become more active before irreparable damage is done.

American anglers, spoiled by an abundance of other game fish, haven' t
taken full ad.vantage of their shark fisheries, but they' re beginning to do
so. The economic impact of the fishery is already substantial in some areas.
In New York and New Jersey it is just about all of the offshore sportfishing
available in June and early July. Great quantities of bait are sold. Tackle
purchases are quite significant. Fuel sales for this offshore sport are high.
In fact charter captains count ou the sharks to carry them through what would
otherwise be a very slow period. At times it's almost crowded offshore, and a
skipper has to work to catch fish once easily taken. Before the situation
becomes any more acute, a shark management plan should be developed to deal
with any real threats to the various species and to preserve a healthy stock
for future generations of shark hunters.
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At some meetings they want the best first while at others they want the
best last. That decision did not have to be made at this one. You had the
best first and last with my keynote and summary remarks. 5.J. Putnam told me
to say that. Regardless of what he said to say, all of you know the part in
between was best.

We have had two very full days of fine presentations on a remarkable
variety of subjects. There was something for everybody. Nost of you were
here for both days and heard the information directly from the experts. I
don't need. to dwell long on what you heard. Ny remarks will be relatively
brief. The proceedings hopefully will be out in several months and you will
be able to study the information in depth.

We heard why we have been talking about sharks. There is increasing
interest in sharks by a great variety of people for many reasons. Scientists,
recreationaL and commercial fishermen, processors, consumers, swimmers, and
surfers all care about sharks. They want to learn more about these animals
for a better understanding leading to wiser management, recreational
enjoyment, profit from harvest, consumption, and greater understanding and
safety while participating in water sports. Nuch has been learned in recent
years about these fascinating fish and it was time to share that information
with interested parties, for professional colleagues to compare latest
results, and for others to meet the experts for possible later followup. All
of those things were done very satisfactorily.

During the six talks on shark biology, recent findings in growth and
aging studies based on vertebrae analysis were highlighted with appropriate
qualifications on accuracy and emphasis on the pioneering approaches being
tried. Short term and long term movements of sharks were related to various
environmental conditions which are not precisely understood or measured.
Telemetry, ultrasonic tracking, and conventional tagging all are contributing
to our better understanding of shark movements and the reasons for them. Much
is still speculation, but based on specific observations. Nore sophisticated
equipment is continually being developed and used to extend our knowledge, A
short course in life history of various sharks was presented. Examples of
man's impact on three species apparently by overfishing and.
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related subsequent disregard for sound biologically-baaed management in
fresh-brackish-marine environment were discussed. Unusually good slides were
key supplements to the presentations. Although some of the material was quit~
technical, the speakers did a particularly good job of explaining studies
largely in layman's terms. The slow growing, long lived nature of the
creatures was repeatedly emphasized and must be remembered in the studies and
exploitation of these ani.mals. Nore technical facts are needed for
verification of a number of hypotheses .

There were seven presentations on shark attack behavior. Each came from
a different perspective, but there was general agreement that sharks are not
the vicious man-seeking and. man-eating monsters "Jaws" and a variety of media
reports have indicated. However, they can and do present serious threats to
the safety of persons in the water under certain conditions and in various
locations. Appropriate actions to minimize danger were offered. Nuch remains
to be learned. about what triggers the frequently unpredictable actions of
several species. Interesting views were offered on what triggers some
alarming media reports on shark incidents and how they may be minimized.
Science, mythology, and field observations wete interwoven through the
discussions . Equipment and procedures are being developed and tried for
protection of persons in shark-inhabited waters with projected high success.

The eight presentations on commercial shark fishet'ies covered a very
broad range of activities. The development of the angel, thresher, silky, and
dogfish fisheries in different parts of the country, the problems encountered,
the solutions developed, the options for the future, and the roles of
fishermen, processors, peddlers, scientists, and managers must play were
discussed. Frustrations of all were mentioned. Quality of the product from
the moment of landing to consumption was emphasized as being the single most
important factor in the entire process. All agreed the many species of shark
are fine sources of protein, tasty, low in fat and cholesterol, and can
compete successfully in the market place. Success will. come if the stocks are
not overfished, quality is insisted upon and maintained, and products
responsive to the demands of the marketplace are developed at realistic
prices. Innovative skippers can successfully integrate fishing for sharks
with fishing for other species at appropriate times of the year and make it
work. Landings of several species of sharks have increased very significantly
in the past few years and the trend clearly will continue. An important
problem not yet solved in some fisheries and areas is the establishment of a
constant supply to continually satisfy the demand so customers once gained are
no't lost due to frustration in being unable to get product when they want

We were challenged to be innovative in developing different ways to serve
shark with other foods and in other vays. A remarkabLe array of possible
products was listed to whet our taste buds. The characteristics of shark as
foood are so impressive as to be almost unbelievable; everything you have ever
wanted in a food and more. There seems to be no food. preparation



237

technique or product that shark flesh can't meet and maybe exceed. They can
even turn it black while cooking aad have it remain tasty. As you can tell, I
have been conviaced by the advocative experts in such culinary persuits. The
potential seems to be unlimited. It looks to me like a win-win situation.

Deep sea sharks were suggested as a good possiblity for harvest as a
presently uaderutilized resource. Huge basking sharks are now taken ia Japan
in a very profitable fishery and other stocks there aad elsewhere have
potential. Interesting pictures of some of these rarely seen speci,es were
showa.

The sport fisheries program concentrated more on quality than quantity.
Clearly there is tremendous nationwide interest ia recreational shark fishing
for fun, food, and prizes. Considerable investments are made in this
recreational pursuit. People who fish aad those who watch � who want to see a
big fish and particularly a big shark- � participate but in different ways. All
contribute to the economy and have needs to be satisfied. And in the process
they will try eating shark for the first time and, if it is prepared properly,
it won't be the last. Much useful scientific information is obtained by
biologists as a fringe benefit of shark tournaments. The users feel more a
part of the program aad want it to be successful this way. We were shown a
complete outfit used for shark fishing in Florida and endured some tall
fishing tales in the process. The commercial/recreational relationship aad
competition for the same resource were mentioned.

There were about 140 people registered and probably a few more in
attendance for all of the sessions combined.. I don't know all the various
categories of interest represented but I am convinced that if they were
directed toward the subjects listed oa the program, the individuals were
pleased they attended. Each speaker contributed to the overall success in
different ways. We heard facts, measurements, procedures, techniques, and
methodology, and some lightly-founded hypotheses. Useful aad interesting
information was provided.. I am confident members of the audience who had not
eaten shark before but had the hors d'oeuvres at the cocktail party or the
entrees at the buffet enjoyed these deliciously-prepared products aad are
iaterested in having more. Persons who were interested in developing
commercia1 or recreational fisheries, markets, or new products gained much
insight from the formal presentations aad the informal discussions with
appropriate speakers.

The atmosphere throughout was friendly and informal and many new
friendships, and new contacts at the very least, were established which will
bear fruit ia the future. There is much agreement that the program was well
done, worthwhile, and the time well spent. That is notwithstanding the fact
that the next conference has not yet been planned. Thank you for attending
and participating. Travel home safely aad keep up your work oa and interest
in sharks.
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