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ALASKA'S UNDERUTII.IZED SPECIES-SEA URCHIN

INTRODUCTION

Sea urchin is marketed in three forms:
pastes.

live, fresh-frozen, and in paths or

The sea urchin belongs to the class Echinoidea. In this class there are 14
orders including 800 species of urchins  Barnes 1974! . Many of these species
are rare, with no commercial value. Others are common but not usually
eaten, like the sand dollar. Only four of the orders are of commercial
importance. Diadematoida, Arbacioida, Temnopleuroida, and Enchinoida.
Eight orders are actively sought by the Japanese fishery. Although there
are no studies on the subject, it is possible that all urchins are edible
 Mottet 1976!. Roe doesn't seem to differ much among the various species, so
there may be considerable room for expansion in the fishery if existing
markets can absorb increased supply.

Japan is the largest single harvester, processor, impor ter, and consumer of
sea urchin roe  or uni! . As such, its influence on the market is great.
There has been a trend recently toward harvesting and exporting additional
urchin species to Japan. Exporting countries include the United States, the
Koreas, Philippines, Chile, Mexico, Australia, and Mew Zealand. In 1977 the
United States and South Korea were Japan's largest suppliers.

There are several species in North American waters with commercial potential.
The species Stron locentrotus fiallidis is an arctic urchin that is rarely
found south o Massachusetts Bay on the East Coast and Oregon on the West
Coast   Jensen 1974, Mottet 1976! . It is also found in waters off Japan and
Korea, In all areas, it lives in water depths from 16 to 4,900 ft. The shell
diameter is 2.5 in.

St n I ce t t droebachiensis, or green sea urchin, is another cold water

California in the west and Massachusetts in the east,

Stron 1 ce t ot franciscanus and Stron locentrotus ~uuratus are
P r south as California and are major commercial species for a

large sea urchin fishery there and in Washington.

The species diadetna occurs in the Atlantic, Carribean, and Gulf Coasts
is a limited fishery. The species Allocentrotus fra iTis l~techimus sp. and
are used commercially.

Only a few countries have consumer markets for sea urchin, The roe or
gonads of the animal are the only parts eaten. Japan and Korea are the
largest consumers. There are also markets indicated in Greece, Italy, Spain,
and I rance. Chile is also a fairly large consumer, but has no need for
additional supplies.



D IS T RI 8 U T ION OFF AI.A SK A

The urchins that inhabit coastal Alaska are numerou.s in the intertidal and
subtidal region, One species of questionable commercial value is found in
depths of over 100 m �28 ft!. All of the sea urchins of interest to Alaskan
processors and fishermen are from the family Strongylocentrotidae. The
species of greatest importance are: Stron locentrotus franciscanus, S.

t, and S. droebachiensis � the red, purple and green sea urchins,
p y. Sometimes, it is not easy to conclusively distinguish the species

of any one urchin because of the hybridization that goes on with the three
urchin types. The following general descriptions with photographs may help
distinguish these three urchin types.

franciscanus  red urchin!

This is the largest sea urchin occurring on the liest Coast  Figure I! ~ It
lives at a shallow depth, 5 to 10 m �6 to 32 ft! and occasionally to 135 zn
�33 ft! . Its distribution extends from Baja California to the Aleutian !slands
and over to the southern end of Hokkaido, Japan. An impressive American
and Canadian fishery has developed around this resource.

S. franciscan us sp a.wns during the colder month s. Spawnin g ha.s been

Macginitie 1968!; February to Mar ch at Pacific Grove  Macginitie and
Macginitie 1968!; April through May at Johns Hopkins Marine Station  Bennett
and Giese 1955!; March to April in Puget Sound  Johnson 1930!; and,
possibly June to July near Vancouver Island  Miller 1974!.

It is unclear from Mottet's �976! discussion whether the maturity period for
most o f the red ur chins in Alaska' s w a ters might come later or earlier .
However, one would guess that if roe maturation cycles are similar to that of
other marine life in Alaska waters, red urchins would mature in late fall. In
the absence of data supporting this assumption, fisherman involved in the
fishery would have to experiment to determine the best maturation times ~
This means systeinatically opening a sample size of urchins to determine roe
maturation, and observing the spawning activity. Another piece of
information that should help is that red urchins consume large alg aes for
food,, and may be found encroaching on large kelp forests or other seaweeds.

Stron locentrotus droebachiensis  green urchin!

The green sea urchin  Figur e 2 ! has a cir cumpolar distribution, In the
Pacific it ranges from Point Barrow, Alaska, to Puget Sound; and through the
Aleutian Islands westward to the Kamchatka Peninsula, Korea, and Hokkaido.
In the North Atlantic it is commercially fished along the east coast of the
U. S. and Canada. It is also present in waters off Greenland, Iceland, and
Northern Europe, and in these areas it is harvested by the French. It can
be found from the intertidal region down to about 128 m.

These animals appear on gravel, shell, and sand bottoms, sug gesting that
these urchins do not thrive on macro algaes as tnuch as the red urchins.
The quality of their roe is directly related to the availability of smaller fixed
and Qoating algaes that may be present on the sea bottom.



Figure l. Strow locentrotus franciscanus  red sca urchin! . Photo by W.
Heard

Figure 2. droebachiensis  green sea urchin! . Photo by



S. droebachiensis is a cold water animal and is very intolerant of warm water,
droebachiensis is known to spawn in the winter or early spring  between
December and April in waters surrounding Cape Cod! . Males become mature.
nearly two months earlier than females, and they remain mature about a. month
longer  Mottet 1976! .

Two factor s may preclude a strong commercial development of this ur chin
resource: small size and slow growth. Most green urchins average 1.8 in ~
in diameter  although they can grow to '.5 in.! with a body weight averaging
3.1 oz. With the roe yield at 17 percent of total body weight  Mottet 1976!,
one can expect a yield of only .53 oz. For the Japanese trade, when 200 g
�.05 oz! trays are used, 13 urchins have to be opened to yield one tray of
product. lt may, however, fall short of the optimum roe size, which is
reported to he about 5 cm �. 96 in. !  Kato 197 a! . This, and the fact that
an inexpensive short-term labor supply in Alaska may be hard to find, may
make the exclusive processing of this urchin species too expensive  Kato
1979; Earl 1979, personal communication! .

~pur uretue  purple urchin!

This purple sea urchin  Figure 3! is found from Baja California to Sitka,
Alaska  Mottet 1976! . These urchins like rocky shores and strong wave
action, although thev can be found to depths of 210 ft, It is more sedentary
than other urchins and is occasionally found embedded in rock surface~ in
intertidal areas where heavy wave action occurs.

The purple sea urchin also shows a preference for large algae- Food
consumption is directly related to v.ater temperature within certain limits ~
The mature animal has a wide range of temperature tolerances � to Z3 C!
although it takes time for it to acclimate. Substantial mortality does occur,
however, at temperatures of 25oC and higher.

The distribution and abundance of sea urchin in Alaska is difficult to assess.
In order to make an estimate of abundan ce and location, readily available
survey data was collected, mostly from the National Marine Fisheries Service
 NMFS!. Data was taken from periodic NMFS trawl surveys  NMFS 1975a and
b, 1976, 1977a, b, and c, 1978a and b, 1979a, b, and c!, from catch data
supplied by divers  personal communications: Rosenthal 1980, Hansen 1980,
Earl 19 79, 8 arr 198 0, Ellis 198 0, S hitnek 198 0, and Po well 1980 !, and
information from the NMFS Foreign Observer Program  NMFS 1973, 1978c!.
TRAWL SURVEY DATA

During the trawl surveys, NMFS uses a variety of trawling gear and
attachments for targeting species. A careful record is kept of incidental
catches.

For this study we selected 11 surveys, taken between 1973 and 1979. They
covered parts of the Bering Sea and the Gulf of Alaska. Figures 4 and 5

the general survey areas. Appendix A is a detailed station-to-station
summary of catch and catch rate for the cruises.



Figure 3. Stra+
Barr

locentrotus ~ur uratis  purple sea urchin!. Photo by L.
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Several cautions are in order about this data. First, most the surveys were
taken in deep water and the figures are good only for those depths. Second.
most cruise samples were not conducted in enough detail to identify the
species of urchin caught, Crew members are generally not specialists>
although the NMFS encourages scientists to take part in the cruises. Third,
almost none of the gear used is preferred for harvesting urchin,

DATA FROM DIVERS AND BIOLOGISTS

Since diving for urchin is the preferred method of harvest, and since active
divers aze most likely to have encountered large collections of urchin.
asked for advice based on their experience. We also used Mottet �976! i
trawl surveys and work done by Earl, Baker, and Hansen �980! to estimate
range. This information has been summarized in Figures 6, 7, and 8 for S ~franciscanus, S. droebachiensis, and S. pur~uratus.
These maps, are gross generalizations based on information supplied by
divers about specific locations. Since diving is usually carried out on a localbasis, one should not infer that all shaded areas have been explored ~
FOREIGN OBSERVER PROGRAM

The Foreign Observer Program allows U . S. observers with quasi-enforcement
powers to accompany foreign vessels operating in U.S. waters. Observers
are placed. on selected vessels and monitor catches of targeted and incidental
species. These appear in Tables I and 2.

Generally, random samples are taken from trawl hauls. The species mix for
that trawl weight is recorded. The relative proportion of each species to the
sample weight is used to infer the total catch in that haul.

Observers also note the areas fished, the number of days fished in an area,
hours of actual trawling, weight of the sampled trawls  mt!, weight of the
whole catch  mt!, and the estimated catch of a species in an area. Some
other variables may be inferred from this data, but are not important to this
study.

We used l978 observer data. It appears by statistical block  . 5 lat. x 1
long. !. Most of the observations were taken from motherships or independent
stern trawlers. Appendix C contains the results of this survey.

The numbers shown are not absolute, but statistical inferences based on
samples of a whole catch. Also, observers often are not given full
. Cooperation of the foreign crew and differences among the surveys reflect
this, Finally, the type of gear used or the conditions under which the ships
fished are unknown.

Tables for mothership operations show hours of trawling that do not match
the days spent on the fishing grounds. This is because the mothership fleet
may have several trawlers that fish daily. Their trawhng hours are totaled.
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The hours spent trawling form the basis for estimating catch Pertrawling and are therefore taken at face value.



BIOLOGY

ROE

The successful urchin fishery is dependent on a complete knowledge of gonad
 roe! development in a specific geographical area, This requires extensive
individual research on the reproductive cycle of the local urchin resource.

The gonads are located on the roof of the urchin shell  Iigure 9!. They are
the main nutrient storage organs as well as the generators of sex products
 Mottet 1976! . These storage organs, called nutrative phagocytes  Gonor
l973!, take on food in direct proportion to its availability. In areas with
little or no algae growth, roe size will be proportionately small. In well-fed
sea urchins, however, the roe size can approach almost one-fourth of the
total body weight.

Stages of Roe Development

Miwa  l966! discusses urchin roe development in stages. Each stage
corresponds to a certain level of nutrient as well as sexual activity.

The first, or inactive, stage corresponds to a post-spawn period or immature
stage in the urchin's sexual or growth cycle. There are no reproductive
products, although sex can be determined microscopically. The roe during
this period are "spent" � roeaning smaII � to lO percent of body weight! � and
have a high water content. This type of roe is unacceptable for any market.

The second stage is one of active feeding, storing food within the gonad, and
producing immature sex products.

the third stage, the roe weight approaches its maximum; mature sex
products are produced, and the first signs of sexual differences occur in the
roe color and consistency.

In. the fourth stage, the roe attains maximum weight �5 to 30 percent body
weight! . However, in the sexually mature condition, the male and female roe
are easily determined. The male roe is of especially inferior quality, because
it hoMs more water and turns whitish just prior to spawning.

The final, and fifth stage recorded by Miwa is the spawning stage; a rapid
drop in roe weight occurs, along with the drop in nutritional level and an
increase in water level. At this point, the roe is again useless for
proces sing,

Harvest should take place during the third stage of development. In order to
determine when to harvest, considerable test fishing is
Unfortunately, the only way to determine the condition of the roe is
destroy the animal, so a careful record of the maturation cycle should be kept
to reduce waste.
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Fsgure 9 ~ Cross-section of aea urchin Kth spines removed showing theinternal organs, including the gonads.  Barnes l974!



SEA URCHIN HARVESTING

T RAD IT ION AL >A ET HOD S

Sea urchin harvesting is similar to oyster harvesting. Urchins have been
taken by hand, with dip nets, traps  Figure 10!, and cotton mopsl on the
East Coast, and by a variety of towed gear in France  Allain 1973! . Small
trawls and dredges made especially for sea urchins have been used in France,
but are now outlawed because of their effect on the sea bed  Bedard 1973!,

However, some other major problems with sur face collection of sea urchin s
exist. Unless tonging or mopping is done with the aid of divers, there can
be little size control o f' the catch. Size and quality, however, ar e very
important factors in the marketability of sea urchin roe in practically any
country. Also, sea urchin beds matur e at dif ferent times. It is not
reasonable to expect to harvest sexually tnature urchins in all areas during a
designated season. Since it is hard to frequently test a few urchins from the
surface prior to a large harvest of an area, surface harvesting may actually
yield less roe per uni t weight of urchin s surf aced than a similar diving
oper ation.

AITERNATIVE METHOD

An alternative to traditional sur f ace harvesting is the use of diving
equipment. It is especially appropriate since most urchin populations lie in
easy working depth for div in g . Di ver harvesting allows care f ul size
selection, and the condition of the roe may be more easily monitored. Also,
careful selection cuts waste, an important management con cern. This waste
factor may be very high in some species, since it is impossible to determine
by external features if an urchin is ready for harvest. Thus, manageraent
must be initiated early in the fishery to avoid depletion of the resource.

DIVING OPERATIONS

Although diving provides superior product control, it also requires skilled
labor and special equipment. Even thou.g h the diver may spend less time
underwater than a conventional fisherman would spend harvestin g from the
surface, the total ener gy exp e n ded in the proces s is sub stantial.
Physiological problems resulting from breathing air at pressures greater than
sea level must be circumvented through precise dive planning. It is highly
advisable to use divers certified through one of the national organizations,
both from the sta.ndpoint of safety and also for convenience in obtaining
equipment  most shops will not sell to uncertified divers!. Certification to at
least the level of a sport diver is needed, and training beyond this level
would be preferred.

A "cotton mop" is usually a string of chains attached to a crossbar a d >~~
with frayed cotton rope. This is dragged across the bottom and the ~~s
are entangled in the cotton fibers. This method has aIso been used for
oyster4lg and starfish eradication.

17



sea urc~xa 'trap" ac4pteck from the East Coast blue crab trap.
Dbae~s~e about 3 ft bg 3 ft bg 1 5 fthm



There are two methods ot diving for shallow subtidal species. One method is
the use of high pressure tanks that are self-contained  scuba!. The other
method is the hookah setup. This is anair delivery arrangement where the
diver uses a hose attached to a low pressure second stage regulator, then
linked to a surface compressor .

Each method has distinct advantages. Scuba gear allows a high degree of
mobility and is a more reliable system. However, tank filling can be
time-consumirig arid out.-of-water, the gear is very cumbersome. For this
reason, we sug gest that conventional tanks and regulators be used as a
backup, and that hookah gear be u,sed for day-to-day operations.

Hookah gear has the advantage of uninterrupted air supply  which makes
planning f or de comp r es sion le ss critical !, a built-in lifeline system, and
eliminates filling the tanks. Hookah also eliminates the cumbersome backpack
equipment.

By far the most important part of the diving operation in. Alaska is choosing
the exposure suit. A good suit will enable the diver to remain under water
for an extended period of time without fear of hypothermia or even numbing
of the extremities. A good suit reduces post-dive fatigue which results from
chillin g .

Alaska dive shops indicate that the Unisuit by Poseidon Systems is a choice of
many divers. Dry suits are sealed at the wrist, ankles, face and neck
 Figure 11!. This model is made of I/4 in. neoprene, double backed with a
nylon fabric to prevent ripping. All of the seams are double sewn inside and
out. The suit material is similar to that of wet. suits, but the construction is
different. The seals in the extremities keep the body dry. Because of its
water tightness, the suit can be used for buoyancy compensation, and the
rear waterproof zipper entry is fairly easy to use.

The Unisuit with boots, mitts and helmet is expensive, about $600 to $700 new
�981 prices! . A velour undergarmet is available for about $165, but long
underwea.r should do almost as well. Masks run from $15 to $40  full face
masks: $78 to $115 !; fins from $20 to $7 5; snorkel from $5 to $10; lead
~eights  consider from 40 to 60 lbs of weight depending on size of diver! at
about $1. 75 per pound; weight belt at $15 to $20; and a knife between $20
and $50. lt is also wise to invest in an underwater watch with a moveable
bezel, a depth gau ge, and if diving con.sistently below 33 ft, decompression
meters  this should not take the place of a dive plan!, underwater scratch
pad, and waterproof dive tables.

Back-up regulators and tanks are available in a bewildering array of models
and there is considerable latitude for individual preferences. PracticaUy all
regulators are now two stage, single hose, with the first stage separated from
the second stage  at the mouthpiece! by a high pressure hose rated at 150 to
200 psi  Figure 12!.

Regulators range from the very simple and cheap   about $60 ! to the very
expetrsive  over $200!, with just about every fixture one can think of to put
on a regulator. A regulator that has wide applicability is one with a built-in

e mechanism in the first stage. This eliminates the expensive J valve
on aQ of the tanks used. Choose a first stage that has ports for an extra
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Figure 12. Two models of single hose regulator popular among divers. A:
diaphragm for second stage mounted to the mouthpiece side. 8:
mounted directly in front of the mouthpiece.  After Posekdon
Systems U.S.A, 1978, and Scubapro U.S.A. 1%0!



second stage regulator and a high pressure port for a tank pressure gauge
Poseidon Systems, U. S. Divers, Scuba. Pro, and Dacor, as well as other
reputable companies all carry fine regulators that have these features ~
Examples of the modern two stage regulator are shown in Figure 12,
The hookah is flexible, and easily adapted to most compressors, if the
delivery is great enough and free of oil or combustion products.
commercial hookah dive system, safety is the first consideration. For
example, a normal diver will use about 2.5 cu ft of air per minute in depths
up to 80 ft, To be safe, allow 3 to 4 cu ft of air per minute. This sa-fety
margin would help a rescue, if needed.

ITT produces compressors from $800 to $1,500 per unit depending on
Other good compressors and compressor systems include those produced by
Keene Engineering and Duo-fast Alaska, These companies produce oilless
compressors, both with and without motors, over a great range of capacities.
The choice of a compressor is closely related to the diving activity. Table
shows different compressor capacities and their ratings in terms of depth
number of divers it can support.

Back-up tanks are necessary in the event of hookah failure, or in the
unlikely event that a diver is highly saturated and in need of decompression.
There should be at least two tanks per person with 2,250 psi rating. Each
tank, supplied with a K valve will cost about $160. Quick release backpacks
can be expected to cost $25 to $70 depending on complexity. Both Poseidon
Systems and Mako make portable compressor rigs for $2,000 to $2, 500 ~
Again, these ar e 1981 prices.

In addition to the diving gear, one will also need to re ser ve money for an
extra hose and suit if the operation is to last more than four years. One
should also devise a. "send up" system so the diver will not have to
constantly surface. A very good method is to supply the diver with a
number of goodie bag s with buoys and line, A goodie bag is filled, an d a
buoy is sent up attached to a line. The bag acts as  or has attached to it!
an anchor which keeps the buoy from moving until the diver and tender can
collect them. An example of this setup is shown in Figure 13.



Table 3. Compressor selection based on air displacement  CFM!

R E- 'K cene Engineering, Inc 1979; WassHeedcs 1979 . per8004l.'
communication; Duo-fast Alaska 1980.
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Figure k3. Suggested diving set up for benthic or anis
caHected .

en 'c org ms that can be hand
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SEA URCHIN PROCESSING

INTRODUCTION

Sea urchin gonads are processed and shipped in a number of ways, but the
maj or m et ho d s in clu de:

l. Alive, in shell

2. Roe extraction,

Fresh

Frozen
Baked on clam shells, shipped frozen or fresh
Canned
B ot tied in al co ho 1

Paste or path

a

C ~

e.

Fresh roe is popular in Europe as are urchin pastes and spreads. Demand
for frozen roe in Europe is uncertain, however consider able work has been
done in Japan on freezing roe.

PROCESSING LIVE URCiiIN FOR EUROPE

The easiest processing technique is to box the live urchins and ship them by
air, under refrigeration, to their destination. This is the method used by
Canadian harvesters/processors to ship to France. l.ive urchins may be kept
in cold running sea water without food for at least two weeks with no signi-
ficant mortality or apparent decrease in roe quality or size  Bedard 1973;
Miller an d 8 i s hop 1973 ! .

For urchins that naturally occur in warmer waters, a slightly warmer holding
temperature may be called for, Although most ur chins are susceptable to
«treme heat or cold, short-term exposure to extremes during transit shou1d
not ruin a shipment.

If green sea urchins are stored in a holding tank, the water flow should be a
minimum of .S gallons/min/100 lbs of sea urchin  Miller and Mann 1972!. Sea
urchins are far better kept in cold moist air than stagnant sea water  Miller
an.d Bishop 1973 ! . They ar e su sceptable to dehydration, which, in
combination with heat, r e duces survival time   Figure 14 ! . Can adian
researchers have found that shallow, waxed cardboard cartons �9 by ll by 4
in.! lined with a polyethylene bag are suitable containers for air shipment of
sea urchins out of water. Shipment is best made at 0 C �Z F!. At this
temperature, a large percentage of urchins should be able to right themselves
within one hour of being placed on their backs. This test for livelihood, as
well as sampling the roe, should indicate a product in good condition if
shipped at these temperatures.
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PROCESSING FOR JAPAN

Fresh Roe

The most common method of roe processing is to extract it from the shell and
package either fresh or froze~. Condiments are made from inferior grades of
roe. Japanese processing companies introduced a sea urchin paste to France,
Spain, Italy, and West Germany in 1969. Consumers in France, at least,
have reacted favorably toward the new product.

Extracted urchin roe is also bottle d in 95 per cent alcohol and salt. This
process,  especially on "ha.fun uni", a variety of sea urchin roe from
California! produces a bright orange, sticky product  Kato 1972b! . Broken
pieces and off-color roe, are blended together with salt, flavoring, starch,
and artificial coloring to produce a paste. It is bottled and attractively
packaged. This paste serves as a condiment and ingredient in a variety of
sauces common to Japanese cookery and a.s a spread or path in continental
European cooking.

E x tractin g roe f rom the shell is deceptively simple. The grading process
howeve~, makes extreme care necessary for a good product, Keep in mind
that the emphasis is on appearance in the Oriental roe market. There are
v cry few taste tests on the wholesale block . There for e, pay particular
attention to appearance.

When the live urchins are taken in for processing, the shell is cracked open
with a heavy knife. An alternative method has been used by urchin
processors in eastern Can.ada  Figure 15 ! . A hea~y knife attached to a
backing plate. The urchin is placed in the "V" and the knife is draw'n down.
It is important that the shell be cracked without damaging the inside. Some
processors specify cracking the shell lengthwise along the urchin's ambulacral
grooves  Figure 16a! . In other methods, the mouth parts are removed prior
to cracking  Figure 16b! . !n some cases, this is the first step to a fairly
efficient cracking method which calls for the removal of the mouth parts, the
enlargement of the hole, and the removal of the gonads. In Japanese
processing plants, the spines may be r ernoved from the urchin before the
shell is cracked by tumbling urchins in a loosely-woven bamboo basket.

Most sea urchins have five sections, with a gonad for each section, just along
the inside wall of the shell  Figure 16c!. The gonads are then scooped out
with a spoon or spatula, The body cavity, once opened, will seem to be
almost filled with roe. Despite this, the yield of roe is f'airly low. In mature
'rrrchins under optirnurn feeding conditions, the gonads niay be 20 to
percent of the body weight, although this yield will be considerably lower in
most cases.

Tsuyuki and Razzell  l976! report that Japanese processors use sea
cracking machines, however, no further information is available. Sea urchjn
processing has been attempted in eastern Canada, and has been reported on
by Kramer �979! . An example of a processing fioor plan designed
green sea urchin plant is shown in Fig~re 17.

is removed, it is placed in colanders with smooth plas5c or
edges and bathed in cold sea water. This bath serves two purposesr
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A! Crack shell along the sections
marked with an ' X.

B! Cut membrane here. Pry against
sections marked with an "X."

c! Crack shell mme msifsaction
with a heswy knife.

Figure 16. Three methods af removing sea urchin gonads.
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Master Retort No. 100  Wisconsin Alurninurn Foundr
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Figure 1 7 . Floor plan of a sea urchin processing f acility built at Bic, p. g .,
hy Robert Parent.  Kramer 19Z9!



l. Aids in removal of viscera and spine debris
2. Firms the roe sufficiently to further process the product

From this point on, several factors become important in processing roe:

1. Time
2. Temperature
3. Roe quality and keeping qualities

These factors determine the price paid for the product. Research in sea
urchin roe processing has been leveled at these three factors: making the
time factor less cruciai, determining the best temperature for storage, and
discerning roe quality at the harvester level.

One of the first problems in dealing with these factors is how to keep the
fresh urchin roe from lo sing fluid, while maintaining a favorable flavor.
There are a number of suggested chemical treatments, including applications
of magnesium chloride solutions  Kato 1972b! .

The other major problem with urchin roe is making the outer bag of the
gonad tougher, so it can be handled without losing quality. This is where
most experiments with chemical applications have taken place.

Processes using alum, and other ingredients have been tried to eliminate the
draining roe/firmness problems. Too much alum in a solution used for rinsing
will yield a product that is bitter. Some companies in British Columbia use a
solution of .5 percent alum  Kramer and Nordin 1979! . Tsuyuki and Razzeil
�976! report rinses of .3 percent solutions, while Kato �972! has reported a
2 percent solution used in Japan and Santa Barbara, California  Kramer and
Nordin 1979!. The Aomori Prefecture Fisheries Section. �968! reports that in
Hokkaido a preparation of 2 percent burnt alum, 5 percent saltpeter, and
.001 part of potassium sorbate has been used to control draining and to firm
the roe as well as to maintain freshness. Sorbic acid or its sodium salt is
also used for the same reason.

Citrate has been tested by Kramer and Nordin �979! with fairly good flavor
results, Solution strengths were as great as 10 percent and soak time was as
long as 10 minutes without appreciable change in texture or flavor of the roe.
Kato �979! has also suggested citric acid as an alternative to alum.

Alcohol firms roe and is used in several Japanese preparations of bottled  oi'
charred! roe. However, alcohol substantially changes the fresh product, and
makes it unfit for the fresh market.

Kramer and Nordin did a number of experiments with treatments to prevent
problems with draining and to find firming methods which maintained quahty.
Their experiments were performed using the two species also cornrnon
Alaska: S. franciscanus and S. droebachiensis-

To reduce drainage, Kramer and Nordin used 10 minute stirred baths of tlie
following buffer solutions:

1. Ten percent salt solution
Z. Sodium acetate in 3.5 percent salt solution  .1 molar at pH 5.0!



3. Sodium phosphate in 3. 5 percer,t salt solutiori I, . « iolar .t pil 6. 5 !
4. Sodium phosphate in 3. 5i perceiit. salt solutiori  , I �iolai at i>ll '.'. 5 l
5. Sodium borate in 3. 5 percciit s~lt ~o illion  . I mt!.'al ai;,' I '., ii!

The only t wo pre paratioris oi p otei. ti a l comrnerci,: I use a ri t ''. e sodiu m
phosphate solutions.

The affects of alum, citi.ate and alcohol were i ecoi dt cl b' i ',-- te panel-
I3aths using solutions oi .5 percent. alurt or less die! riot sign itic i» tly at! t ct
roe taste. As the concentration incr eased, the tex ture of t I'ie i idi ' i: i»roved-
For conceiitratior s greater. than I perce»t, the roe becairie bit ti r.

Samples soaked in 10 percent citrate solutions for 10 minutes were i ated as
good. Alcohol soaks did not improve flavor or texture of t.hi i.iae.

~Gradin

Roe is gr aded by color iii Japan ~ although specimens oI aroti»d 5 cm   I. 'J6
in.! are preferted and roe is packed in trays according to size. Figures l8a
and b show some color as well as size differ nces for male and I'ernale red  S.
franciscanus! ard greeit  S. droebachiensis! urchins. I'lote the brick red
colo~ of the male urchin roe  frame I; A, 8, C! . Sample A is very near
spawning stage. The darker samples are less preferred than thc more golden
ones.

Roe color is closely related. to the fat content. I'at content determi ries how
well the roe will keep . The most commonly ac cepted roe color is b ri gh t
orange  Figure 18a and b!. Reddish orange roe is also good, but has a
higher fat content and will not keep as long in certain prepar ations. It is
probably best to solve these color problcnis by placiiig roe of the same size
and color in a tray. Packin g lesser grade roe with best quality roc is also
common.

Frozen Koe

One of the major problerris of dealitig in fresh sea urchin roe is that roe has
to be consumed two I.o three days after it is extracted. This is only possible
using air freight. Thus, food researchers have been testing different ways
to freeze roe. That would eliminate depe»dence on air freight and increase
product holding time.

The major problem with freezing the roe comes in thawing. Conventional
freezing breaks down the granular consistency of the roe, making it soft.
There can be pungent odors and bitter taste resulting from keto acid and
aldehy cle formation   Miwa 1975! . Nordin and Kramer' s rcport  l,979! is the
most comprehensive in English on roe freezing research.

The following methods were tried by authors before Nordin and Kramer:

1, Kato �972a! describes dipping the roe in magnesium chloride an d
sea water.

2. Valladares and Piniila �970! froze roe using:

a. Liquid nitrogen



Figure 1Ba. Comparison of roe color and size for male  top A-F! and female
 bottom A-F! red sea urchin  Stron locentrotus franciscanus! ~
Photo courtesy Don Kramer
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pgt e lgb. Comparison of roe color and size for male  top A-F! and female
photo courtesy Don Kramer
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b. Plate-frozen and stored at -25 C for 90 days after a
one-minute soak in 0. I percent citric acid and 0. 01 percent
propyl ga.llate

Both methods yielded desired quality in the roe.

Miwa �975! dipped roe in a! 5 percent salt solution, which
decreased the moisture content and the drip problem on thawing,
and b! 1M  molar solution! KC  potassium chloride! or IM CaC
 calcium chloride!, Miwa's final recommendations based on research
performed are:

3.

Immerse very fresh sea urchin roe in a 5 percent table salt
solution for 15 minutes.
Drain to remove excess salt solution.
Blot the roe on a sponge, filter paper or similar porous
surface.
Freeze quickly at -30 C.
Thaw at 5oC.

c ~

d,

Tanaka and Matsuda �970! recommend a freeze-drying technique:

Remove, clean, drain, and pack roe. After the roe is clean,
keep it dry.
Air bla.st freeze at -20oC or below.
After the roe is homogeneously frozen, glaze with water in a
coM environment  below freezing!. The product can then be
stored in a sealed cardboard box at about -25~C.
When the time for marketing the roe arrives, then the roe
glaze is removed by a freeze dryer immediately before thawing.
This dehydrates the roe somewhat.
Thaw the roe in still air at 5 to 10 C and market within 24
hours.

a ~

CI

5. A similar method to the one above is suggested by Fukunaga
�974!. The roe is added to a very cold low-pressure chamber and
10 percent of the water is extracted from the roe at . 1 TORR
 measure of vacuum in miHimeters of Mercury: IML Hg = 1 TORR!
during the freezing process. This is to minimize tissue damage
during freezing. The roe is then dipped in clear water to form a
glaze, packed in a paper box, wrapped in polyethylene film, and
stored at -20 C . Just prior to marketing, the roe should be
thawed at about 15 C.

Nordin and Kramer �979! also tested different freezing methods with the
foHowing results.
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Roe was drained thoroughly in a coM room overnight.
separated by gauze were packed into a circular bamboo basket A +V~
salt was placed between each layez', The basket was placed over a $4as~
tub in a coM room for 6 to },2 hours, depending on roe size. The product
retnrdned cool or frozen. Salt prolonged its quality



In another test, roe was cleaned and rinsed with a 3 percent salt solution-
Hale and female gonads were separated, placed in wooden boxes two layers
deep, and frozen at -28oC for 7.5 months.

Roe was also brine soaked in 10 percent salt solution for 15 minutes and
stored at -28 C for 7.5 months.

Salted roe obtained from the first process was placed in bags. Part were
stored in a refrigerator at 2 C. The bottom roe layer was sampled after one
day. The second layer was sanipled after 1. 5 months. The rest of the roe
were stored in a freezer at -28 C. The bottom layer was sampled after one
day and the middle layer after 1.5 nionths.

These samples were then served to a taste panel who rated the flavor, odor r
and color: one  very poor! to five  excellent!. Table 4 shows the results of
these taste tests for each type of product. Even among a Japanese taste
panel, the opinions on the quality of the roe varied a great deal. The only
conclusive finding is that brine-rinsed arid brine-soaked roe did not fare as
well as the salted, frozen roe.

Baked Roe on Clam Shell

In this preparation method, the roe is washed in a solution of magnesiuni
chloride and sea. water to prevent dripping, then 70 grams of roe are placed
on a clam shell arid baked  Nordin and Kramer 1979! . Similar methods are
described by Kato �972b!.
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Table 4. Ratings of sea urchin  S. franciscanus! under different methods of
pr ep ar ation

ColorFlavor
Number Number Number

~nqe Panelists Mean ~ncne Panelists Mean ~Ran e PanelistsMean

Brine rinse, less than one minute 3.5% salt solution,
0

stored at -28 C for 7.5 months

1.5-4.3
2-4.3
1.5-4.3

Brine soak, 15 minutes in 10% salt solution,
stored at -28 C for 7.5 months

3.0 l.5-5 6 2. 9 2-3. 5
2.5 j -3.3 6 2. 1 1-3
2. 7 1-5 6 2 5 1-3.5

Salted, refrigerated and stored for one day

8332438 2. 9 2-43. 9 3-5

1.5 months

3eo 2.3-42.4 1-4 8 3.3 1-5

Salted, frozen and stored for one day

7 3.4 2-4 7 2.6 2-33.7 2-5

1.5 months

3.3 2-44.2 3.3-5 3. 1 1-4

3 months

103 3 2-53.7 2-5 3.8 2-510

3.1 2-4.3 4 0 3-473 ~ 9 3-5

RCX: Nor ' and Kramer 1979.

Sex of
Gonads

Male
Female
Both

Male
Female
Both

3.3

3.3
3e3

3.1
2.3
2.7

2-4
0.7-4
0.7-4

3.2

3.1
3 2

1-5

1-4
1-5

6 6 6 3. 2 2.7-4 6

3.2 1-4.3 6
3.2 1-4.3 6





THE ECONOh1!C FEASIBILITY OF DIVER HARVEST!NG
SEA URCHIN

In this section we will show you how to estimate your success in the urchin
fishery. Using a "breakeveng analysis, you should be able to estimate the
amount of money you will need to get into and operate in the fishery, the
catch rate you will have to sustain, and the price you will have to receive for
the urchin in order to avoid losing money in the fishery.

The gbreakeven" point in any business is when the amount of money made
 total revenue! is the same as the amount of money spent  total cost! . In
this analysis, if your final figure is negative, you will lose. If it is a zero,
you will breakeven. If it is positive, you will lnake a profit, plus 15 percent
on your investment. It will also allow you to see what things you will have
to change in your operation in order to make a profit.

This analysis is for diver harvesting of urchin, because that is the most
practical way to collect urchin for sale. The largest market for urchin is in
Japan. Their buyers require a very high standard for urchin products.
Diver harvesting assures the most careful handling possible.

This section consist s of three parts: a discussion of some assumptions we
have made about the urchin fishery; your estimates of stock abundance, catch
rates, prices, operating costs and total revenues; and a comparison of your
results with similar analyses we ran on 59 vessels in the salmon and herring
fleet . Using the forms provided, you should be able to work through the
an.alysis using your best estimates and a little math, and determine the best
pos sible conditions under which to enter the fishery. At the end, you can
compare your results with our results on similar boats, and get an idea of the
high and low range of estimates.

If you do not wish to work through the analysis for yourself, follow the
instructions under ~Com erin Your Results  pg. ! for a boat in your sire
class with approximately the same costs. It might be helpful to skim through
the analysis section if you are having trouble reading those tables.

At this point, skim the following forms and we' ll begin with the first section.
with Form 1, Assumptions.

ASSUMPTIONS

There is currently no consistently operating u.rchin fishery in Alaska.
Therefore, we have no data from an actual fishery on which to base
estimates. Consequently we have used existing data to make the hept
possible estimates, based on current costs for the salmon and herring- fleet ~
urchin abundance and distribution as indicated by the NMFS trawl stzrveYs
presented in Appendices A, B, and C, and the various catch rates and prices
you are likely to receive for urchin. It is important to remember this > onIy
an estimation and as such is only as dependable as the estimates you make on
this~orm.

Under the first heading, Season ~Len th, we have filled in all the btanfts for
you. We have assumed tBs to be an off-season Bshery lasting fmtr months



ASSUMPTIONS FORM 1

years 4

months 4

days 15

hours 5

to 30 ft

3l to 40 ft

4l to 65 ft

8. Crew divers

total crew

crewshares

purse seine

l. Season length

2. Participation

A. Boat size

C. Catch rate per diver

D. Price per pound

Z. Boat type

250 lbs/day

500 lbs/day

1,000 lbs/day

1,500 lbs/day

S. 10/lb

. 20/lb

. 30/lb

.40/1b

hand troll

power troll

gillnet



over four years for about half of each month. Because the maximum diving
time is about five hours, that is the length of time per day spent fishing.

We have assumed that you will give the investment time to pay off, and
planned a four-year fishery. You may alter these figures, but keep in mind
these are the numbers we have used in our analysis when you get to that
section of the report.

we made three size classes. Simply mark the one that applies to your
operation, Under divers, we have assumed that boats to 30 ft will have one,
boats 31 to 40 ft will have two, and boats 41 to 65 ft will have three. Total
crew members would include all aboard, including the skipper. If the skipper
is also a diver, include him in the diver count. The number of divers will be
used to count the catch. The number of crew members will be used. to
calculate costs and crew shares, There are no one-man crews. Diving
operations require at least two people: one diver and one tender. Under
crewshares we have assumed that 80 percent of the profits will be divided
among the crew and 20 percent vill be paid to the boat.

There are several factors that can drastically affect your chances of success,
and the next two items are among the big gest. There is r cally no way to
know for sure what sort of catch rates and prices to expect until the fishery
starts. Using what you knov- about the distribution and availability of
urchin, the possibilities of finding buyers, and prices you are likely to
receive, you must at this point make your best guess of which catch rates
and prices to expect. Jf there is a great deal of interest in the fishery, you
will have to take into account more competition for available stocks and
buyers. Also, the affect oi fishing on the u.rchin population is not known.
Increased pressure could mean depressed stocks.

The numbers in parenthesis after your choice of catch rate and price will be
used in the tables allowing you to compare your results with those of similar
operations. For example, if you marked 500 lbs per day �! and $.30 per lb
�!, you would be interested in table column headings with 23 in them. A
table heading TR23 would list beneath it total revenues  TR ! for boats
:atching 500 Ibs/diver/day and receiving $.30/lb. The table heading NPV23
would show net present value  NPV!, how much money you would make or
lose for those rates. Refer to Table 5 for a detailed explanation of these
parenthetical numbers.

Finally, select the type of vessel you operate under Boat ~Te. These are
not really important to your chances in the fishery, since our analysis
indicates the type of boat doesn't af feet catch. However, the number in
parenthesis is the way boat types are referred to later. Let's assume
hypothetical case. The boat is a 40 ft hand troller, so it will have
divers. In this case, the skipper is not diving. We expect a 500
Ib/day  diver catch rate and wiLL get $. 20 per pound for the urchin. The
form mill look like the on.e in Table 6.

From the instructions I know that I wiII be interested in results for b~ s
between 31 and 40 ft long with total revenues and net present v««>s~
under the headings TR22 and NPV22. Write your
reference in the box provided at the bottom of the sheet-
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Table 5. Explanation oi TR and NPV notations

Total revenue derived from the following combinations of catch rates
and ex vessel prices.

TRjBP

Ex Vessel

Price /lb

Catch
Rate

Ex Vessel

Price/lb
Catch
Rate

Catch
Rate

Ex Vessel
Price/lb

Catch
Rate

Ex Vessel

Price/lb

TR4l 1500 lbs.
TR42 1500 lbs.
TR43 1500 lbs.
TR44 1500 lbs.

NPVN Net prese~t value, over four years derived from the following combinations
of catch rates and ex vessel prices.

Ex Vessel
Price/lb

Catch
Rate

Ex Vessel
P rice/lb

Catch
Rate

Fx Vessel
Price/lb

Catch
Rate

NPVll 250 lbs
NPVl2 250 lbs.
HPV13 250 lbs.
NPVl4 250 lbs.

Ex Vessel
Price/lbCatch Rate

NPV41 1500 lbs.
NPV42 1500 lbs.
NPV43 1500 lbs.
NPV44 l500 lbs.

These variables are not listed on a case by case basis to Preserve the anonymity of
the respondents- Naxisums and sLinijsuss could not be given for vessels from 46 to
65 feet.

TRll
TR12
TR13

TR14

250 lbs.
250 lbs.
250 lbs.
250 lbs.

$.10
$.20
$.30
$-35

$.10
$.20
$.30
$.35

$.10
$.20
$.30
$.35

$. 10
$.20
$.30
$.35

TR21
TR22

TR23
TR24

NPV21
SPV22
NPV23
NPV24

500 lbs
500 lbs.
500 lbs.

500 lbs.

500 lbs.
500 lbs.
500 lbs.
500 lbs.

$. 3.0
$.20
$.30

$.35

$. 10
$.20
$.30
$.35

TR31 1000 lbs.
TR32 1000 1bs
TR33 1000 lbs.
TR34 1000 lbs

NPV31 1000 lbs.
NPV32 1000 lbs.
NPV33 1000 lbs.
NPV34 1000 lbs.

$. 10
$ ~ 20
$30
$.35

$. 10
$.20
$.30
$. 35



Table 6. Assumptions form example

1. Season length years 4

months 4

days l5

hours 5

to 30 ft.A. Boat size

31-40

41-65 f t .

diversB. Crew size

total crew

250 1bs/diver/dayC. Catch rate

500 lbs/diver/day x �!

1,000 lbs/diver/day

1,500 lbs/diver/day

�!

�!

�!$.30/lb

$.35/lb

TR 22

NPV 22

E. Boat type

{2!

�!

TR 22

HPV 22

2. Participation

D. Price per pound

crewshares 80% total revenue

$.10/lb �!

$.20/lb x �!

hand troller

ymrer troll

qi1lnetter

purse seine



Now move on to Total Revenue, form 2. From the formula at the bottom you
will be able to tell how much you will make in the fishery. For' items l and
Z. use your answers from the assumption page, From our example, we see
that the catch rate is 5fj0 lbs/diver, and the price per pound is $.20. From
the answers under assumptions, we also know that there wiH be 15 fishing
days in each month, the season will last four months and v e will have two
divers. Now simply multiply the numbers together: as indicated in the
example in Table 7.

At these rates, expected total revenue is $12,000.

Now, it is time to figure out how much it will cost to enter this fishery and
operate it over the season. Use form 3, Total 0~crating Costs. ttememher.
we are assuming that you do not have to borrow money to get into the
fishery. If you do, follow the special instructions for borrowers when you
get to the net present value section.

Items 1 and 2 are the same as before. Items 3, 5, and 6 are estimates you
must make based on your average usual costs. If you don't know how much
you spend in these areas, we have included a table to help. Table 8 shows
the range of answers we got when we polled the fleet for another study-
You can use the mean values if you don't know your own. For those of you
that know your cost, you might want to look at the table and compare your
costs with the fleet a.verage, high, and low responses. That way you can tell
if your costs are rather low or high compared with other vessels your size.

To calculate your insurance cost per day, simply divide your cost by 365 ~
The added insurance figure is 25 percent of your regular payment  . 25
regular payment!. We have added this on to your regular cost to cover diver
insurance.

Using the formula at the bottom, calculate your total operatin g costs. Our
example boat looks like Table 9 when we use fleet averages for costs.

Now you should know the total operating cost and the total revenue for one
season. Keep in mind that in order to make the most of your investment,
you should fish for more than one season, This allows you to take into
account appreciation of the investroent, depreciation of the equipment, an.d
possible increases in catch rate and price as your experience in the fishery
increases. That brings us to the final section, form 4, Net Present Value.

Looking at the form, you. can see that the components of net present value
are fairly simple. You can also see that should your total operating costs or
revenues change, your an.swer could be quite different.

pour answer from the equation will be positive if, based on your estimates.,
you will make money; it will be a zero if you b reakeven; and it will be
ziegative if you lose money. These figures are projections over a four-year
involvement in the fishery. If your number is positive, it includes not only
covering biHs, payments to the crew, and payments to the boat, but also a l,5
percent return on investment.

FK in the blanks using your earlier answers For the fixed cost referred
im steat~ 1, 5 and 9, look at 'Fables 10, II, and 12. Each of these show the



TOTAL REVENUE

2. Price per pound

Days fishing

Hanths fishing

3.

4.

5. Divers

AxBx15x4xD

l. Catch rate per 5 hr dive day



Table 7. Total revenue form example

l. Catch rate/day/diver

2. Price/ib

500 lbs = A

$.20 = B

3. Days fishing j5=C

4. Months fishing

5. Divers

4 = D

2 = E

A x 8 x C x D x E = 500 x .20 x 15 x 4 x 2 = �00! x �0! x 2
6000 x 2 = 12,000



TOTAL OPERATING COST FORM 3

1. Days f ished

2. Months fished

6. Daily insur ance

.80 x [TR � 15 x 4 DFUELCST + DFOODCST + DOTHCST!] + C =

subtotal

Add the results

3. Daily fuel cost

4. Daily food cost

5. Daily other costs

7. Added insurance due to divers

 .25 x regular insurance!
8. Fixed cost of diver outfitting

15 x 4  DFUELCST + DFOODCST + DOTHCST + ADDZNSUR!

subtotal

DFUELCST

DFOODCST

DOTHCST

DINSUR

ADDZNSUR



Boats to 30 ft
MaximumMinimumAverage

Days fished
in season

Daily fuel consumption
 gal!

Daily food cost
 dollars!

Daily other costs
 dollars!

Daily insurance costs
 dollars!

90 ~ 0028 ' 20 8. 00

16 ~ 628 ' 45 30.00

20 ~ 0027.8 25 F 00

35 ~ 117.76

22 ' 93 15.55

Boats 31-45 ft

Days fished
in season

Daily fuel consumption
 gal!

Daily food cost
 dollars !

Daily other costs
 dollars!

Daily insurance costs
 dollars!

123.00

60.16

44.71

39 ' 45 3 ~ 00

40 ~ 96 37 ' 5

37.39 12. 66

22. 68 45. 52

50,24 60 ~ 97

Boats 46-65 fthm

Days fished
in season

Daily fuel consumption
 gal!

Daily food costs
 dol lar s !

Daily other costs
 dollars!

Daily insurance. costs
 dollars!

30. 50

213.11

62.29

34 ' 42

163.93

1Figures do not reflect number of crew.

Only averages were used since the analysis was based on two boats.

Table 8, Fleet average daily operating costs during the salmon and herring
season



Table 9. Total operating cost form example

151. Days fished

2. Months fished

Daily fuel cost

4. Daily food cost

5. Daily other costs

6. Daily insurance

12.56 ADDINSR7. Added insurance

Do the calculation in two parts:

A. 15x4  DFUELCST + DFOODCST + DOTHCST! + DINSUR + ADDIHSR

B . 80 [Total Revenue 15x4 �1.08 + 37.39 + 22. 68!]

Subtotal 5931.80 �2,000 � 6069!

Total = 12,062Add the subtotals

In Section B, note that total revenues is multiplied by . 80, representing the
80 percent crewshare assumed on Form 1.

49

60�1 .08 + 37 . 39 + 22.68! + 62,81

60 �01. 15! + 62. 81

6069 + 62.81 = Subtotal 6131

41.08 DFVELCST

37.39 DFOQDCST

22.68 DOTHCST

50,25 DINSUR



FORJ1 4SET PRESENT VALUE

Fixed cost of entering fishery
 Tables 10, 11, 12!

Total revenue

Total cost

1.1$

Salvage value for diver budgets
 Tables 10, 11, 12!

TR-TC TR-TC TR-TC TR-TC
�.15! !  ~1.151 �.15	  ~1.15! + 5



New
Cost

$190.46.258 yrs.$465.00

16.39.258 yrs.40.00

33. 84.405 yrs.130. 00

33.76.2010 yrs.70. 00One unit ta $70.00

289.35.2010 yrs.600.00

138. 27.504 yrs.700.00

42. 95.405 yrs.165.00

30 82.504 yrs.156.00

104. 13.405 yrs.400.00

Table 10. One diver budget

Water Jet Assembly
1.5" outlet, 275 gallon/minute,
high volume, low pressure
impeller with industrial/com-
mercial Briggs c Stratton 8 h.p.
engine.
One unit 9 5465.00

Nozzle Assembly
with shut-off valve

One unit e $40.00

Water Hose, 1.5"

200 ft. 0 $.65/foot

Low ressure, second stage
hookah regulator

Two back-up tanks �250 PSI!
fitted with k valves plus 1 two
stage regulator with type "J"
first stage, and pressure meter,
plus one backpack.
One set 8 $600.00

Ex sure Suit  Unisuit!
Morn with protective outer

clothing and well maintained
One unit I $700.00

One unit ta $165.00

Pu11 Face Masks
Two units 8 $78.00

Ho1din Boxes for Catch
24" x 18" x 12"

50/diver I $8.00/crate

Tot a.l Ann ua 1
Capital Depre- Salvage Value

Life ciation End of 4 Years



Table 10  can' t,!

New
Cost

13.83$ 70.00 4 yrs. .50

192 ~ 10
.00

8 yrs. .25

33. 82l 29. 90 .405 yrs.

Harnesses

One unit I $100.00
40. 96100.00 8 yrs. .25

Davitt and Winch

183.99300. 00 15 yrs. .13

10.0050.00 4 yrs. .5D

415.00

$1354.67

With 40" bauy and dive flags,
150', 1/2" palypropylene rope
and 1 mushroom anchor
One unit 0 $70.00

Hookah Compressors & Assembly
Keene Nadel 263-G belt. drive
with 3 h.p. Briggs & Stratton
air displacement: 5 CFN 8 1 ATK
ar 3 CFN  a 100 PSI
One unit Ea 469.00 469.00
5 filters La $115/piece 575.00

Air Hose

Keene AHl, yellow, floating
3/8" vinyl/nylon construction
for use with 1/4" couplings.
200 feet O $64.95/100 ft

Fit t ings at Com ressor &
Re lator ends including

One unit. I $300.00

Catch Sacks  Goodie ba s!
Two bags/diver 8 $25.00/bag

Nask, fins, snorkel
weight belt, knife, basic &
advance text  advanced text:
U.S. Wavy Dive Nanual!, water-
proof dive tables s course
tuition for diver training.
One pkg Q $415.00

TOTAL OUTLAY & SALVAGE VALUE $4834.90

Total Annual

Capital Depre- Salvage Value
Life ciation End of 4 Years



New
Cost

$190.468 yrs.$465.00

32.77.258 yrs.80.00

67. 68.405 yrs.260.00

hookah regulator
Two unit I $70.00 67. 52.2010 yrs.140.00

578.70.2010 yrs1200.00

276.54.504 yrs.1400.00

85.90.405 yrs.330.00

61.63.504 yrs.312.00

268. 255 yrs800 00

Table 11. Two diver budget

Water Jet Assembly
1.5" outlet, 275 gallon/minute,
high volume, low pressure
impeller with industrial/com-
mercial Briggs & Stratton 8 h.p.
engine.
One unit I $465.00

with shut-off valve

Two unit 9 $40.00

Water Hose, 1.5"
400 ft. 9 $.65/foot

Low r essure, second stage

Two back-up tanks �250 PSI!
fitted with k valves plus 1 two
stage regulator with type "J"
first stage, and pressure meter,
plus one backpack.
Two sets 8 $600.00

Ex osure Suit  Unisuit!
Worn with protective outer
clothing and well maintained
Two sets 9 $700.00

Two unit 0 $165.00

Full Face Masks
Four units 0 $78.00

Holdin Boxes for Catch
24" x 18" x 12"

50/diver 0 $8.00/crate

Total Annual
Capital Depre- Salvage Value

Life ciation End of 4 Years



Table 11  con't.!

Annual
Depre-

ciation

Total

Capital
Life

Salvage Value
End of 4 Years

New
Cost

Messen.ger Line
With 40" bouy and dive flags,
150', 1/2" polypropylene rope
and 1 mushroom anchor
Two unit 9 $70.00 $27.65$140.00 .504 yrs.

HOOkah COm reasorS & ASSembl
Xeene Model 26S-6: 2 5 CFM
compressors mounted to 5 h.p.
Briggs & Stratton engine w/recoil
starter

One unit 8 $799.00

5 filters 0 $115/piece
327.27

.00
.25799.00

575.00
8 yrs.

Air Hose

Keene AH1, yellow, floating
3/8" vinyl/nylon construction
for use with 1/4" couplings.
400 feet C4 $64.95/100 ft. 67. 63259.50 .405 yrs.

Fittings at Com ressor &
Regulator ends includin
Harnesses
Two unit 0 $100.00 81. 92200.00 .25

Oavitt and Winch
One unit 5 $300.00 183. 99300.00 .1315 yrs.

Catch Sacks  Goodie ba s!
Four bags/diver 8 $25.00/bag 100.00 19. 75.504 yrs.

Mask, fins, snorkel wei ht

belt, knife, basic & advance
text  advanced text: U.S. Navy
Dive Manual!, waterproof dive
tables & course tuition for
diver training.
Two pkg 8 $415.00 830. 00

$2277.66TOTAL OUTLAY & SALVAGE VALUE $8190.80



New
Cost

$389.93.258 yrs.$930.00

nozzle Assembly
with shut-off valve

Three unit 8 $40.00 49, 15.25120.00 8 yrs.

Water Hose, 1.5"

600 ft. 8 $.65/foot 101.52.405 yrs.390.00

101.27.2010 yrs.Three unit La $70.00 210.00

868.0510 yrs. .20

414 8l.504 yrs.2100.00

128.85.40495.00 5 yrs.

Full Pace Masks
Six units 8 $78.00 92.444 yrs. .50468.00

312.375 yrs. -401200.00

55

Table 1Z. Three diver budget

Water Jet Assembly
1.5" outlet, 275 gallon/minute,
high volume, low pressure
impeller with industrial/com-
mercial Briggs & Stratton 8 h.p.
engine.
Two unit La $465.00

Low ressure, second stage
hookah re ulator

Two back-up tanks �250 PSZ!
fitted with k valves plus 1 two
stage regulator with type
first stage, and pressure meter,
plus one backpack.
Three sets 8 $600.00 1800.00

K osure Suit  Dnisuit!
Worn with protective outer
clothing and well maintained
Three sets 8 $700.00

Undergarment
Three unit 8 $165.00

Holding Boxes for Catch
24 x 18" x 12"

50/diver 0 $8.00/crate

Total Annual

Capital Depre- Salvage Value
Life ciation End of 4 Years



Table 12  con't.!

Annual
Depre-
ciation

Total

Capital
Life

Salvage Value
End of 4 Years

New
Cost

With 40" bouy and dive flags,
150', 1/2" polypropylene rope
and 1 mushroom anchor
Three unit  a $70.00 S 41. 48$210. 00 .504 yrs.

Hookah Com ressors a Assembl
Keene Model 265-6: 2 5 CFM

compressors mounted to 5 h.p.
Briggs 6 Stratton engine w/recoil
starter
One unit 0 $799.00
5 filters 9 $115/piece

327. 27
.OD

799.00
575.00

8 yrs. .25

Duo Fast oil free unit w/20

gallon tank driven by 6.25
h.p. Kohler Engine 4.5 CFM
9 50 ~Sr
5 filter 8 $115/piece

225. 28
.00

550.00
575.00

B yrs. .25

Air Hose
Keene AH1, yellow, floating
3/8 vinyl/nylon construction
for use with 1/4" couplings.
600 feat 0 $64,95/100 ft. 101.44.40390.00 5 yrs.

Fittin s at C ressor
Re lator ends includin
Harnesses
Three unit I $100.00 300.00 B yrs. 122. 88.25

Davitt and Winch
One unit 0 $300.00

Catch Sacks  Goodie ba s!
Two bags/diver 0 $25.00/bag

Mask, fins, snorkel wei ht

15 yrs. 181. 84300.00 .13

4 yrs.150.00 29. 63.50

belt, knife, basic & advance
text  advanced text: U.S. Navy
Dive Manual!, waterproof diva
tables & course tuition for
diver training.
Three pkg I $4l5.00 1? 45. 00

$3479.21TQTM QQFXJLT a sgvhGE vALUR $12807.00



cost for outfitting divers in your operation. Table 10 is for one diver, Table
11 for two and Table 12 for three. This is what we consider to be the basic
outfit, however, there is probably as much variety in diving gear as there is
in fishing gear. You may be interested in other kinds or brands. You might
also want to check these prices with a local dealer, since inflation has no
doubt increased them. At the end of each table, we have totaled the amount
required and estimated the salva.ge value of the equipment after four years,
If you change the total amount, be sure to alter the salvage figure as well.

The 1.15 in item 4 reflects net present value, the factor by which future
returns on your present investment are discounted. The sum of all
discounted returns over the four years represents the net present value.
Net present value is a way to measure the value of investment. It will also
tell you how much future returns on invested money are worth at the time
you invest, and whether in the future those returns will compare favorably
with other investments. Let's say you plan to invest $10,000 in urchin
fishing and, as our analysis indicates, you will get a 15 percent return on
investment if your calculated net pr esent value is 0. That money wiII
increase by $I,500 over the four years we have planned for investment. If
you know that you can invest that same $10,000 in home improvements
instead, and increase the resale value of the house by 20 percent, that
$10,000 becomes worth $2,000 more. Since the home improvetnents might take
only a year, you would have that money in less time than the 15 percent
which requires four years of investment. The net present value of the
$10,000 invested in the house is greater. In this case, home improvement is
clearly the better investment,

If ~ou borrowed ~mone, you will also have to consider the cost of paying
back the loan. You should double the net present value figure you get here
in order to account for the loan,

Now substitute your figures into the formula at the bottom of the page.
Finishing our example analysis looks like Table 13,

Follow the instructions in the following paragraphs for boats your size.

Vessels to 30 ft

We analyzed 15 boats in this size category. Table 14 shows cost information
for each variable, just as your total cost section does. Locate a case with
costs sinnlar to yours.

ma.rked for catch rate and price per pound showing the numbers appearing to
the right of the blanks. Tables 15, 16, 17, and 18 show total revenues  TR!
an d net present values  NPV! . Find the table with your number in the
column headings. For our example, that's Table ling, with TR22 and ÃPV22.
Then compare your TR and NPV with tha.t of the case you chose. Thh'
give you an idea of what the low and high values for the analysis are.

Summa of Success

By looking at the total revenue and net present value figures, you can easily
see that boats making money are catching at higher rates and receiving



Table 13. Net. present value form example

Fixed cost of entering the fishery

Total revenue

8190. 80 <C!

2. 12,000  TR!

3. Total operating cost.

1.15

12r062  TC!

1.154.

Salvage value5. 2277.66  S!

TR-TC TR-TC TR-TC TR-TC
-C + � + + +

1.15 1.15 1.15 1.15

HPV

8190. 80 +
62 62 62 -62

+ + + + 2277 66
1.15! 1 152 1.153 1.154

8190. 80 +  -53. 69 + -40. 79 + -35. 43 + -30. 85! + 2277 . 66

-8190.80 - 160.56 + 2277.66 = -6073.70
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By compaz ing the percentage of success ful boats at eachhigher prices.
catch and price rate, this pattern becomes apparent.

Success
1,500 lbs

o Success
1,000 lbs

Success
500 lbs

't Success

250 lbs
Price

Per Pound

0
eo

l. 00
100

13.3
100
100
100

0
0

13
26.7

$.10
.20
,30
.35

Overall, case 3 is the most successful boat. A look at costs for that boat
from Table 14 explains why: low fuel, food, and othez costs. Case 14, the
most consistent loser, has very high costs, making success more difficult.

Vessels 31 to 45 ft

We used 42 vessels, or cases, in this size class: two hand tz'oilers, six
tz'oilers, 20 gillnetters, and 14 purse seiner s. Tuz n to Table 19 and find a
vessel with costs similar to yours. For an example, let's say case 21
resembles your costs.

Next, refer to the Partici ation section of your form and look at the choices
you made for catch rates an price per pound. Use the numbers you listed
in the box for Total Revenue  TR! and Net Present Value  NPV! to 1ocate the
table showing results for boats at that catch rate and price. For example ~
let's say you performed the analysis for 1,000 ]bslday �! and expected $.20
pez' pound �!. You would look through Tables 20, 21, ZZ, and 23 to find
the column headings TR32 and NPV32. Table 22 lists the results for TR32
and NPV32. Find case 21 in the first column and follow it ov'er to the TR32
and NpV32 columns. We find a total revenue of $24,000 and a net present
value of $6,360. Comparing this with your own figuzes should give you»
idea of the range of your estimate.

General Summar of Results

By comparing the percentage of success in each category, we can see
the boats start to make money at each price and catch rate:

4 Success % Success 4 Success % Success
250 lbs 500 lbs 1,000 lbs 1,500 lbs

Price
Per Pound

$. 10
.20
,30
.35

57.1
95.2
97.6
97,6

0 4.8
57.1
66.7

4.8
71.4
95.2
95.2

.Frees Gas, we can see that the earliest oppoztunity to make a profit comes at
'5OO lba]diverjday and $.20 per pound. Even then the zaargin of success

By looking at the tables, you can see the greatest loss is for case 14 at 250
lbs/day for $.10 per lb. The greatest profit is for case 6 at of the highest
catch rate and price �4! . Proportionally, the gillnetters  type 3! and the
troHers  type 1! seem to do equally well.



Table 19. Operating costs for 4Z vessels from 31 to 45 ft long

  RSF-N POTTY> en~T~Z rr~i~j t;T nCnOnCST DOTeCST aDDIN5EJ

1

2 3

4 7 9
10

11
12
13
14
1'5

16
17

14
19
20
21
22
23
74
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
47

1 ~
1 ~
2 ~
7. ~
7. ~
2 ~
2 ~
7 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3 ~
3.
3 ~
3 ~
3 ~

3

3»
3 ~
3 ~
4 ~
4 ~
4 ~
4»
4 ~

4 ~
4 ~
4 ~
4»
4 ~
4 ~
4 ~
4 ~

3145»

3145»
3145 '
3145 '
3145 '
314'5»
3145 ~
3145 '
3145»
$145 ~
3 14'5 ~

3 14'5»

3145 ~
3145 '
3145 '
3145 '
3145 '
3145 '
3145 ~
3145 ~
314 ! ~
3145 ~
3145 '
3145 '
3145 '
3145»
3145 '
3145 '
3145»
3145 '
3145»
3145 '
3! 45
314'5 ~
3145 '
3145 '
3145a
3145 '
3145 '
3145 '
3145 '

10 '
15 '
E4 ~
63

12 '
54 '
24 '
4z ~
17»
74 '
41 ~
'57

17 '
51 ~
11
73 ~

?03 ~
7 ~

35 ~
51 '

8 ~
58.
4'5 ~

37 '
36 '
>1 ~
63 '

1AA.

10 ~
111 '

23 ~
41 '
29 '
61 '
38»
8 1 ~
66.
58 '

190»
'55 ~
'52 ~

l 93 ~

3»
4 ~
9' ~
'5 ~

5 ~
1 ~
8 ~
7 ~
4 ~

33 ~
10»
47 '
14»
29»

7 ~
5 ~

42

3 ~
1 ~

13 '
4 ~
4 ~

10 ~
9 ~

12 ~
6a

71»
24 ~

2 ~
4»
9»
8»

17 ~
9 ~

11 ~
14 ~
17 '
14
?1 ~

3 ~
7 ~

25 '

0»
6 ~
e.
0 ~
0 ~
4»
3 ~

40 '
6 ~

33 '
20 '

156 '
30»
67»

El'
23»

500 '
12 '
28 ~
10»

8 ~
48 '

0 ~
14»

7 ~
17 '

0»
31 ~

8,
A ~

111 ~
33 ~
11»
28 ~

8»
EO ~
22 a
29 ~
19a
19»

6 ~
?55»

Oa
120 '
375 '
750»

4}8 ~
250 '

0»
1500.

188 ~
500»

75 '
150»
138 '
750 '

0 ~
150 '
875 '

0 ~
188 ~
12'5 ~

150 '
1000 '

15'
0 ~

500 ~
750 ~
103 ~
188 '
950 '

0.
625»
473»
379»
'525»

41»
1875 '
1463 '
1250 '
1500»

425»
495 '

1416»
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quite small. 4'e can also see, however, that once the 1,000 lbs/ diver  day
level is reached, success is much more likely. However, that is also probably
an optimistic catch r ate.

If v'e compare this to the similar table for boats to 30 ft, it appears that. the
31 to 45 ft boats have a slightly better chance for success. It also means a
greater risk because of the higher operating costs involved. You must be
sure you can find large enough urchin populations to keep two divers busy.
Note that vessel 1 did very well in this analysis and that vessel 17's results
were consistently poor, li you look at Table 19 you can see that case 1 had
very low costs, while vessel 17 had very high costs. Both are probably
unrealistic estimates. This points up just how important those initial
estimates are to the results.

Vessels 46 to 65 ft

There were only two cases in this size class. All results are located in Table
24. If your boat is in this class, select from the costs section of the table
the boat which has costs similar to yours. Then look under the P t' ' t'on
section of your form and 1'ind the numbers you marked in the box reflecting
your catch and price per pound. For example, if you expected 1,500
lbs l diver l day and to receive $. 30 per pound, your box. has 33 beside Total
Revenue  TR! and Net Present Value  NPV! . Now look for the column
heading which shows the results for TR33 and NPV33 for the case you chose.
Compare this with your own figures to get an idea of the range of your
estimates.

By comparing the cases, you can see that positive NPV's don't appear until
the catch rates reaches 1,000/diver/day and prices are at lea.st $.30 per
pound.

CONCLUSIONS

Based on this analysis several things should be clear:

l. Do not expect to make money in the first few seasons.

Z. Do not invest in diver harvesting unless you can bring in more than 250
lbsl diver l day and get more than $.10 per pound for it.

3. Vessels 31 to 45 ft seem to have a small advantage over vessels of other
sizes,

4. Any vessel can be reasonably sure of success with a catch rate over 500
Ebs/diver/day and a price of $.ZO per pound or more.

5. These results hold true for vessels with low- to roid-range operating
costs.
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WORLD TRADE OF SEA URCHIN

Our summary of sea urchin world trade is based on responses we received to
questionnaire. Countries that might be interested in the sea urchin trade

were determined by consulting United Nations statistics in the F'AO's Yearbook
of Fishery Statistics. Using data. for 1976 and 1977, and an elimination
process de scribe cl in Appendix B, we selected. a number of countries to
contact. The questionnaire went not only to government agencies, but also to
companies interested in sea urchin.

Details on how the questionnaire was developed and a copy of it are contained
in Appendix B. Essentially, it asked for two types of information:

Fisheries ministers in each country were contacted and asked to supply the
following information:

This information is more fully detailed in Appendix B.

Processors, wholesalers and brokers were then sent a questionnaire to
determine:

This is more entirely detailed in Appendices C and D.

1977 AND 1978 WORLD TRADE PICTURE FOR SEA URCHIN

The information in Appendix C  Import and Export Statistics for Countries
Reporting Trade in Sea Urchin! has been summarized in Figure 19. In this
trade diagram, an arrow pointing to a country indicates that it iInpo
the country where the arrow originates. A double arrow indicates
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2.
3.
4.
5.

1.

4.
5.
6.

Gener al and topical data including descriptions of the fishing in-
dustry, which sea urchin species they preferred, and descriptions
of harvesting and processing techniques.
hi arketin g data, in clu ding import and ex.port information, used to
construct a model showing every relevant dealer on the worM
market. This model eventually included Warsaw Pact countries, not
explicitly contacted during research.

Production and value of harvest  defined or landed catch! from 1974
to 1977
Import value for 1977  or 1976, if 1977 not available!
Export value for 1977  or 1976, if 1977 not available!
Trade barriers against the U. S,  tariff and non-tariff!
Names and addresses of importers that might be interested in U.S.
trade

Interest in species offered by U.S. catches
Desired harvesting techniques
Desired processing techniques
If they could be contacted by English-speaking businessmen
Specific quality control requirements
P ri ce quote s, buy er t erms
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trade betv"een two countries. Consult Appendix D to determine net trade
flows.

'Whole sea urchin and roe were traded by at least 13 countries in 1977 and
1978. '1'here was a data gap from 1974 to 1977, so 1978 data was used to
show trade flows. Note, thc major importer of sea urchin is Japan. The
major exporter, in terras of the number oi' countries it serves, is Chile.

Only one European courrtry is shown in this trade diagram. Sales to Europe
will be difficult. Shipping is difficult from roost U.S. ports, especially those
in the eastern states. Indications, at least for now, suggest Japan as the
most likely target for exports.

CO'MPANIES TllAT GAVE POSITIVE RESPONSES TO THE QUESTIONNAIRE

The extent of replies we r eceived to the questionnaire var ied. Some only
aTrswered the yes and no portion, others provided detailed i~formation on
processing and har vesting techniques. Because the form was rather
complicated, v;c believe those who took the time to answer it were genuinely
interested in possible L.S. trade.

hi any of the companies contacted had not been considering an urchin market.
Their responses were often based on equipment and species they were more
familiar with.. Tastes and preferences among the countries differed greatly.

The company names that follow are those which gave the most positive
response to our inquiry. Each address is followed by a short synopsis of
their responses.

Greece

Antiprosopef tilei, Ltd.
Commercial Company
Sofocleous 530

I.I. 113 Athens, GREECE
Tele: 311 420

This company expressed an interest in importing sea urchins. However, no
other information was volunteered. Although they specified that they were
not willing to deal in English, they answered an English questionnaire. This
company is an import-export broker.

Veropoulos Bros S.A.
Orfeos L kifisson Str. � Egaleo
P.O. Box 878
A thens, GREECE

Although this company expressed an interest in sea urchins, ao <Cher
information was volunteered. This group is a ~multiple supermsrlcet
 probably a chain!. Inquiries in English and visits to the firm are invited-
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France

P aul C out au- Be g ar ie
P,Q. Box 22
33029 B or d eaux C edex
FRANCE
Tele: �6! 48. 55 . 17
Telex: 560 853 AFTOM

This import-export agent is interested in importing sea urchins. However,
processing procedure and prices were not discussed. This firm will respond
in En gli sh an d w el come s vi s it or s .

Co-Optrade Japan, Ltd.
Seikyo kaikan 1-13
4-Chome

Sendagaya
Shibuya-ku
Tokyo, JAPAN
ATTN: K. Miyasaka
T ele: 03-404-3 25 l

Telex: J23393 COOPTR

This company, an independent processor, specified an interest in sea
urchins. They ar e familiar with Stron locentratus ~s. and Polcherrimus ~s
The company is wiUing to respond to requests in English and visitors are
welcome. No other information was given.

Hori Trading Company
Mitsui Seimei Building
2-3 Ohtemachi
1-Chome
Chiyoda-ku
Tokyo 100 JAPAN
ATTN: Mitsuharu Fujisawa
Tele: �14! 3981

This company simply expressed an interest in importing sea urchin roe, but
gave no further description of the processing methods, nor did they specify
price. They insist on supplying technical advisors to oversee the processing
if particular packers can give them more specific information. This company
claims that it is impossible to give an accurate ac count of P a r ameter s that
affect quality.

!to Yakado Co,, Ltd.
5 Sanbancho
Chiyodaku
Tokyo, JAPAN
ATTN: S. Yoshimura, Trading Department  FOOD!
Tele: 03-264-2111
TMx: 2384l



This company is both an independent processor an.d an import-export
brokerage. English is spoken and visitors are welcome. Although this firm
is interested in sea urchins, no specifications were given.

Kanematsu Gosho Ltd.
Central P.Q. Box No. 141

Tokyo, 100-91
JAPAN TGS5

T his company is an independent processor of seafood. Apparently, they
process a wide variety of products. The company gave detailed information
on everything but price. The response wa.s written in excellent English.
Visitors are welcome. For sea urchins, the respondent admonishes that
extreme care must be taken when handling the roe, as it loses shape easily.
The roe cannot be frozen, but may be fresh or salted. This company
requires a specialist to oversee the processing and packaging of the roe.
The principal criteria for grading are color and taste.

Nichiryo, Ltd.
No. 2-1, 2-Chome
A zabudai, Minato-ku
Tokyo, JAPAN
ATTN; K. Tanaka, Marine Products Section
Tele: �3! 584-0151
T elex: 24 2-2136 N I C R YO J

Although this trading  import-export! company is principally interested in
making contact with crab, salmon and herring producers, they are also
interested in trading sea urchin roe. Their letter of response was written in
English and they indicated that visitors were welcome to their office. No
other information was given. One interesting observation that must be made
is that in their cover letter, they dis avow ed any interest in sea urchin roe,
although on the questionnaire they indicated that they were.

~Sain

CONSA JA, S. A.
P.O. Box 12

San Vicente dela Barguera
Santander
SPAIN

ATTN: Sr. Angel Aja M,
T ele: 710100
Telex: 35.884 AJA E

This processor and import-export agency responded in Spanish but they are
willing to communicate in English. They welcome visitors to their office in
Santander. Although they indicated an interest in importing sea urchinsf
further information was given.

Robert Gordon Maple
Apartado 596
Seville
SPAIN

ATTN: R.G. Maple
Tele: 61 41 47
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Mr. Maple is an American doing business in Spain. lie is interested in
obtaining supplies and suppliers from Alaska for all types of seafood. Some
of his comments are revealing..",fr. Maple offers to act as an intermediary for
sellers in Alaska for establishing customers in the l..'. S., as well as Spain.
He suggests that he has customers in france and Spain for sea urchins, and
invites inquiries fr om potential sellers.

PACKACiIXG FRFSH ROE FOB. SHIPMFVT

The traditional Japanese method of marketing uni wholesale is to pack each
unit in small wooden or plastic trays  Figure 20!. The bottom p!ate of the
wood box is constructed to allow drainage, These tray s are wrapped
plastic or celloph.ane and sold in lots of 13, according to the quality of the
pack. The net weight of' each tray in the lot is about 20ll g. Sales are by
auction in one of the many wholesale markets in J apan, but. the most
important market is the Tokyo Wholesale Market.

One of the most important features of marketing uni in J'apan is appearance.
This traditional method of packing uni sometimes docs not yield the best
product if the tray packaging has been done in the United States for export
to Japan. Because the trays are not readily integrated, roe may shift in
shipping, An alternative to this method is bulk packing. This has been
suggested by Kato �979! as a way to reduce. labor costs of packing small
trays, and maintaining the quality and appearance of the roe when it arrives
upon the Japanese markets,

The bulk-pack container may be obtained from the following two companies:

South West Foam Moulding
12162 So, Woodruff Avenue

Downey, California 90241

Plasti con
1810 So, Santa Fe
Cornpton, California 90221

The container may simply be referred to as a "sea urchin shipping
container." This bulk pack container has 15 trays to the pack and each tray
holds about one kilogram. A block of jell-ice is placed at the bottom, then
stacked in the box. Another block of jell-ice is added to the top and the
whole container is then sealed. The full container weighs about 50 lbs. This
can be air freighted to Japan so that the product may arrive for the next day
of trading. The total trip time from Anchorage should take between eight
and ten hours ~

SUMMARY

ftloeever. one major problem remains. Market demand in Japan and France is
s~pponal. In Japan, for example, summer is the poorest time of the year to
egypt sea urchin roe. The price of roe plummets because of Japan's own
~uction increases  Kato l979!, Harvesters and processor s in Alaska

The two principal methods of urchin processing are boxing live urchins for
shipping and roe extraction, The fisherman and processor are likely to be
only peripherally involved in preparing specialty products, unless there is
same sort of quality control by the buyer.
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should be active during the colder months, However, harvesting may be
hampered due to weather.

Another factor to be considered is that roe extraction is a higl ly
labor-intensive operation. An adequate supply of processing workers may
present a problem in some Alaskan coromunities during the winter months ~
the other hand, development of a sea urchin fishery could contribute to the
development of a year-round stable labor force in Alaskan seafood processing ~
In any case, the labor cost is a prime factor in economic feasibility
considerations related to sea urchin processing  Earl 1979}.
SHIPPING THE PRODUCT

Surface Shipping

Neither of these companies has much experience shipping from Alaska to
foreign countries other than Japan and Korea. Surface shipment to Europe
has of fered little incentive in the past because customer interest has been
small. If shipping through an Alaskan company is possible, there are three
things to consider:

Almost aQ frozen products going to Europe will go through Seattle.
Another alternative is to ship by rail to the East Coast from Prince
Rupert.
Companies which ship from the West Coast to Europe are almost
exclusively California-based.
Truck and rail shipping routes to the East Coast are well
established. From eastern ports, products can be placed on ships
for travel to Europe.

2.

3.

Air Freight

Air freighting perishable food.s is more expensive but may be the best way
insure product quality. Before decidin g on how to send products, the
following questions should be considered. 2

The section on air freighting was developed after contacting representatives
from Western Airlines, Japan Airlines, Northwest Orient Airlines, Flying
Tigers, Air France and Scandinavian Airline System. Publications
gestern A frhnes f the Air T r an sport As so ci ation of A meri ca   l 9 7 l ! an d
~rzLational Chamber of Commerce �974! also proved useful.

Surface shipping companies in Alaska indicate that ther'e are only two spectflc
routes that operate continuously: Alaska. to Seattle and Alaska to Tokyo.
This makes it difficult to estimate freight rates and routes without specific
product weight, destination and frequency of shipment. Those interested in
shipping information should contact shipping companies with specific
information for estimates. The two major surface shippers in Alaska are
American President Lines and Sea-Land, Inc, Some specific information on.
freight rates and packaging is included in Appendix H.



How perishable is the commodity?

How valuable, by w eight, is the commodity? Air freight rates are
often quite high per pound, especially for small non-containerized
shipments. If the CIF  customs, insurance, freight! quote agreed
on by the buyer and seller is not substantial, the shipper may lose
money on the margin to shipping costs.

3 ~ What are the holding costs of the product? Because seafood is
highly perishable and because fi~ance charges on money lent to
cover the cost of a transaction is often high in Alaska, the cost of
handling and storage can be prohibitive.

4. How predictable is demand for the product? Successful trade with
foreign countries requires assurance of a steady demand in large
volume for a product, With a new or volatile consumer market, air
freight may be a good alternative to sur face transportation.

5, What is the total cost of distribution? The Air Tr ansport
Association of America �971! suggests the following elements be
considered:

Transportation charges
Cost of capita.l tied up in inventory
Warehousing expense
Packaging
In su rance  con sider ably higher for perishable items, estimated
at two times the cost for nonperishables!
Sp oi1 age lo sse s
Theft losses
Inventory taxes

a

c ~
d.
e.

f.

h.

In addition, the backhaul charges must be considered, especially if one's own
containers ar e being used. Most airlines will help a shipper determine the
cheapest, most efficient way to send items. ln most cases, they will also tell
a shipper when air freight is too expensive.

Packaging

Once method of transportation is determined, packaging should be considered.
There are three general categories:

Unit p acka gin g, no cont aine r
2. Unit packaging, shipper-owned containers
3. Unit packaging, carrier-owned containers

price b reaks are av ailable for shipper-owned containers that meet domestic
and international air freight container regulations. Figure 21 shows the most
commonly used containers. Type s E, K-2, D, 9, and LH are corrugated
cardboard and reusable. The D, E, E-2, and Q containers are coHapsib&,
and entail backhaul charges. LN boxes are made of Fiberglas and also carry

Unit packaging with no container is the highest priced shipping. Only large
quantities get a price break, so only large volume orders can be sent this
way without considerable expense.



The maximum gross wf. for the Type 0 container on a 707 nr 720 aircraf't is 1200 fbs; 2,000 lbs. on
OC- t0 elrcref t.

Figure Zl+ Shipper-owned containers with dimensions.  Western Air1ines 1977!
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a backhaul charge . Thc L5 container is so large it is used only by the
airlines for the r eturn trip . The original s hipper is not charged backhaul
fees. Varying discounts are given for packing large weights in the D, E,
E-2, and Q boxes, for palleting small boxes and for loading or unloading at
points other than the airport.

I.tsing carrier-owned container s can leacl to some savings. These are usually
rented at a flat fee for both the container and the load. Each type  Figure
22! has a maximum weight for the fee charged, called a pivot weight. If this
weight is exceeded, a surcharge is assessed by the pound, kilo or
centiweight.

Generally, airlines prov icle night and day ra.tes for containers, pick-up and
delivery, and free time for loading and unloading freight. Container rates
are also regulated by the Air Freight Container Tariff.

Airlines and some treight forwarders also have containers which can keep
products cold with dry ice or refrigerator compresses. Self-contained
refrigeration reduces the risk of loss ii flight connections are delayed, but
there are also substantial premium payments involved when using dry ice.
Delays often occur because freight packed in dry ice is sotaetirnes not
compatible with other cargo.

It may be best to consider a super-insulated container. This avoids the
refrigeration problems of hookups and carbon dioxide build up. These
containers are available through independent container dealers in Anchorage.

Freight Rates

F rei ght rates, like container rates, are controlled by both regional and
international tariffs. Comparing freight charges might not be a good way to
choose among airlines, but the following considerations may help with the
decision:

I,
2.
3.
4.

Directness of flight
Pick-up, delivery and loading services of fered
Storage space and conditions at layover points
Airline policy on lost, damaged or misdelivered
freight
Allowing shipper to travel with order
Ability of airline to plan logistics for handling and delivery
Accurate tariff interpretation for weight and type of shipment
Favorable terms of payment and cities served

S.
e.
7.
8.

Freight rates are divided into four categories: general commodity shipments,
exception r ating, priority reser ved flight, and specific commodity shipmenhs
General commodity tariff s are based on net weight or weight and vol~
estimations. As the weight increases, the per pound rate decreases-
Exception rates are percentage surcharges to the general commodity rate 5%,'.,
shipments requiring special handling. Priority reserve flights is a specifai
service that reserves space for a shipment that must be oa a certain'Sight-
Specific commodity rates are the most used rates for very high vokveis. Of
specific product between cibes. There is, for example, ' --a speaaL reCc..QO.



The N-1 container and pallet are
loaded onto the main deck of the
747 combi. The internal volume
measures 600 cubic feet. The
maximum gross weight is 15,000
pounds. The weight without
cargo is 1,119 pounds.
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Figure 22. Carrier-owned containers with dimensions.  Western Airlines 1977;
Scandinavian Airline Systems l979!



fish between Anchor age and Tokyo  Appendix E! . These rates are nearly
always lower than general commodity rates.

App en dix E gives an example of general commodity rates by division and
weight from Anchorage to different destinations in Europe, Asia and South
America. Five of nine airline contacts responded with discussions on rates.
It is interesting to note the difference between special seafood rates offered
by Northwest Airlines to Tokyo and japan Airlines' general commodity rates
for the same de stin at ion . It is also inte r e st in g to note the comparison
between the general rates for container dimensions in the questionnaire and.
rates that apply to the carrier-owned containers. This signifies a
considerable savings over loose cargo.

OTHER CONS1DERATIONS

Dimensional Rate Rule. For high volume, low weight shipments, the following
rates are used:

1. For most domestic shipments, 1 lb = 250 in~
2. For international shipments, 1 lb = 194 in3

If dimensional weight exceeds measured weight, then rates are charged
according to the dimensional rate.

Surcharge For Dry Ice U se. Almost all airlines give a flat charge i'or
handling shipments packed in dry ice. A restricted article certificate is also
required,

Compliance With U.S. Fish and Game Laws. Seafood must have a declaration
for importation or exportation of fish or wildhfe. This is U. S. Fish and
Wildlife Department form 3-177.

Shipping Arrangements. Arrangements with a carrier should be made well in
advance of shipping date. You should discuss preservation  brine, ice, dry
ice, self-contained refrigeration, ground cold storage!, length of transit,
rates for loading and unloading, terms of payment and so forth. If shipping
to a foreign country, considerable lead time is required to determine the
procedure for getting things into the country. Most important is knowing the
buyer or his agent. Losses are often caused by a failure to have an agent
available for the consignee, failure to give an agent power of attorney, or
failure to notify the buyer that a shipment is on the way.

The buyer may also refuse shipment at the point of destination. As a foreign
national, the seller has little legal recourse as the product spoils on site. It
is a good idea to have an alternative plan for the product in case the buyer
refuses shipment. For this reason it is also best, for the seller or his agent,
to be with the shipment when it arrives until customers prove reliable.

Compliance With
of the shipper's
7525-V! . This
p or tat ion, n a.me
port.

U. S. Export Laws. Export shipments must have two copies
export declaration of shipments from the United States  form
declaration describes export district, port, city, trans-
of carrier, exporters, agents, consignees, and the foreign



P1anning and confirming shipping logistics may prove profitable to many
sellers, especially if they are able to use the plan many times. However a
many sellers may find it is less expensive and more efficient to work through
a. broker, rather than setting up trade routes on their own.

Organizations. If you have more questions on t he air freiga ht inIlustry,
following organizations should be abie to help  Air Transpt!l j. Assiiclat ion of
America 1971!:

International Air Transport Association of' Amt-.rica  IAIA!
1 l 55 M an s fiel d
Montreal, 2
P. Q. Canada.

The Air Cargo Tariff'   TACT!  international!
P.O. Box 76Z7

1118 ZJ Schipol Airport
The Netherlands

Airlin.e Tariff Publisher s, Inc.  domestic!
1825 K Street

Washington, DC 20006

Air Ca~go, Inc.  ACI!  domestic and Cana.da!
1730 Rhode Island Ave., N.W.
Washington, DC

Official Airline Guide
P.O, Box 6710

Chicago, IL 60680

A Note About Financial Arrangements. There are quite a number of ways to
arrange payment for the shipment which entail less risk to the seller than
consignment  where payment is made shortly after arrival!. One possibility is
letters of credit, which are arrangements between the seller's and buyerts
banks of f ering p ayroe nt to the seller immediately upon p r esentat ion of
evidence that the product ha.s been shipped. This is often an agreement that
must be filled even if the buyer rejects the shipment.

Other alternative methods of receiving payment have been compiled and
explained by the International Chamber of Commerce �974! and the National
Marine Fisheries Service a.nd can be obtained by writing for the f oliowing
publication s:

ICIPublicatiou No. 2PO
United States Council of the International Chamber of Commerce
121 Avenue of the Americas
New York, NY 10036



~heelTieh: ~Stud ~Re ert
Robert D. Nordstrom

International Trade Specialist
National Marine Fisheries Service

NQAA, U. S. Department of Commerce
Washington, DC 20235
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