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Introduction

Oyster production in the United
States has been diminishing for nearly
80 years. Natural disasters (including
disease and predation), pollution, silta
tion, and land reclamation projects
have all contributed to the decline.
Present U.S. production is not even
equal to what once came from the
Chesapeake Bay alone. 1 Meanwhile,
oyster imports have been increasing
(Table I).

Table 1.-UnKed States oyater supplies, 196G-77,ln mil
lions of pounds.

Oyster supplies

Year U.S.' Imports' Total West coast'

1960 60.0 6.6 66.6 11.0
1961 62.3 7.3 69.6 10.2
1962 56.0 7.4 63.4 10.8
1963 58.4 8.9 67.3 9.8
1964 60.5 8.2 68.7 10.0
1965 54.7 9.0 63.7 9.2
1966 51.2 12.0 63.2 7.8
1967 60.0 17.7 77.7 7.7
1968 61.9 15.6 77.5 7.8
1969 52.2 16.6 68.8 7.0
1970 53.6 15.5 69.1 8.0
1971 57.9 9.7 67.6 8.1
1972 52.5 22.3 74.8 7.3
1973 48.6 18.5 67.1 6.4
1974 44.9 16.0 60.9 51
1975 53.2 12.4 65.6 5.9
1976 54.4 18.0 72.4 N.A'
1977 46.0 22.8 68.8 N.A.'

'For 1960-1973, U.S. Department of Commerce (1974); for
1974-77, U.S. Department of Commerce (1976).
'PUblished and unpublished data from Department of Fish
and Game, California; Department of Fisheries, Washington;
Department of Fish and Wildlife, Oregon.
'Not available.

I At the tum of the century, nearly 80 million
pounds of oysters were harvested from the
Chesapeake Bay (Matthiessen, 1971). In 1975
the total U .S.landings of oysters were reported as
53.2 million pounds (U .S. Department of Com
merce, 1976).
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Though U. S. oyster industry prob
lems have been substantial, interest in
identifying and solving the problems
has accelerated. One measure of this
research effort lies in a partial 22-year
(1948-72) bibliography (Joyce, 1972)
devoted almost entirely to oysters. It
cites 4,117 references that appear at an
accelerated rate.

A limited, but important, portion of
the total research effort outlined by
Joyce (1972), concerns hatchery prop
agation of "oyster seed," a loosely
defined term referring to juvenile oys
ters of various ages which oyster grow
ers place in suitable habitat. Oyster
seed production, which includes the
spawning of adults and a relatively
short free-swimming larval period, has
been an undependable link in the
natural reproductive cycle of oysters.

Formal research was begun over 100
years ago to attempt to spawn oysters
under controlled conditions and to im
prove on the chances of survival of the
larvae and juvenile oysters (Brooks,
1879). A result of this has been the
establishment of a small number of
commercial oyster hatcheries. This
paper discusses the role of commercial
oyster hatcheries on the U.S. west
coast.

Oyster Seed

Oyster seed may be placed by the
grower into oyster beds in place of, or
in addition to, those spawned and oc
curring naturally. Initially, oyster
growers did not need to seed their beds.
During the summer, resident adult oys
ters would spawn and the eggs would
hatch in the warm waters surrounding
the beds. Then, after a fairly short free-

swimming larval period, the oysters
would set on shells in the beds. Many
growers facilitated the natural setting
process by spreading cleaned shells of
previously harvested adults in the beds.

Reliance on natural spawning has
declined over the years due to some
combination of the physical destruction
of suitable available growing areas,
such as pollution of the oyster waters,
which kills the delicate oyster larvae,
and the practice of growing trans
planted oysters in water too cold to in
duce spawning but warm enough to
raise oysters. The inhibiting effect of
cold water on spawning is especially
prevalent on the U.S. west coast where
the Pacific oyster, Crassostrea gigas, is
cultured (Steele, 1964). The west coast
industry was built and, to a large de
gree, is still dependent upon growers
being able to purchase Pacific oyster
seed to restock growing beds.

Seed is purchased in either the
"cultch" or "cultchless" form. Seed
on cultch consists of cleaned adult oys
ter shell (cultch material) to which sev
eral young oysters (spat), have become
permanently attached. Cultchless seed
are single young oysters, available
from some hatcheries, which have
either been removed from the surface of
initial attachment, such as plastic
sheets, or were originally set individu
ally on small pieces of shell or other
calcium carbonate material.

Prior to 1971 the west coast oyster
industry was heavily dependent on
shipments of oyster seed on cultch from
Japan. Oyster seed is collected in Japan
on oyster shell which is punched and
strung on wire. Each wire is about 6 feet
long and contains 100 or more pieces of
shell. Ten such wires, known individu
ally as ren, equal a case, containing
between 13,000 and 20,000 spat.
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The rens are used to collect spat by
being suspended in waters rich in oyster
larvae during the spawning season.
Then, carrying their load of set oysters,
the wires are removed from the water,
graded for spat count, packed in
wooden crates, and shipped by boat to
the United States. During transit the
crates of cultch are periodically sprayed
with seawater.

Since about 1971, substantial and
more or less consistent additions to the
supply of oyster seed have become
available. This seed is caught by
methods similar to the Japanese, but in
west coast waters. Before 1971, natural
spawning was quite irregular for the
three natural spawning areas on the
west coast: Dabob and Willapa Bays in
Washington, and Pendrell Sound in
British Columbia.

In 1971, after more than 20 years of
very undependable west coast seed
production, 33,000 cases of seed were
collected from a natural spawn in
Dabob Bay. In the previous year, for
comparison, the total volume of seed
planted in the entire State of Washing
ton was only 27,000 cases, of which
22,000 were imported from Japan
(Westley, 1976). Since 1971, there
have been 4 years when more than
30,000 cases of seed have been col
lected in Dabob Bay: 1972, 1973,
1974, and 1977. There was a complete
set failure at Dabob Bay in 1975 and
1976.

Hatchery Technique Developments

The current emphasis on hatchery
techniques to produce oyster seed is
motivated by the lack of a constant west
coast source of seed and a threefold
increase in the cost of Japanese seed
between 1960 and 1975. Developing
commercial hatchery methods to re
place total reliance on natural sets has
been at least a 100-year endeavor. The
first report of successful artificial
spawning of oysters was in 1879
(Brooks, 1879). Brooks was able to de
velop free-swimming oyster larvae
from eggs and sperm stripped from
adult female and male oysters during
the normal spawning season.

All the steps in the hatchery process
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were not completed by Brooks because
he was unable to rear the larvae he had
hatched. Larval rearing remained the
central hatchery problem for decades
due to inadequate information on oyster
diets. Two years after Brooks' work
and in spite of a deficiency in nutritional
information, M. Bouchen-Brandeley in
France was able to spawn oysters, raise
the larvae in large outdoor ponds, and
finally set the larvae on collectors (Kel
logg, 1910). Apparently, natural nutri
ents in the large ponds were sufficient
for the larvae.

Following Brandeley, and during the
early part of the 20th century, most
research was directed toward improv
ing the techniques of spawning and lar
val rearing. Experimentation with set
ting materials and techniques, is more
recent.

Some of the most important research
into the spawning characteristics of
oysters was done by Victor L. Loosa
noff (1937). Loosanoff's work was
built, at least in part, on clam research
done earlier by David Belding (1910)
and Irving Field (1924). Belding and
Field are most responsible for identify
ing and experimenting with the vari
ables such as water temperature, salin
ity, and chemicals which affect time of
spawning and degree of success. Loos
anoff (1945) was the first to report suc
cessful experiments to induce spawning
of oysters out of season. Loosanoff
does acknowledge, however, that
others, most notably D. L. McKernan
and Vance Tarter, were simultaneously
achieving the same results at the State
of Washington oyster laboratory at Gig
Harbor.

Some of the most important research
leading to successful commercial de
velopment of oyster hatcheries relates
to larval rearing. Not until 60 years
after Brooks' work was definitive re
search done on the diet of oyster larvae.
In England, Bruce et aI. (1940) pub
lished the first results on oyster larvae
growth rates associated with various
algal diets. Their work was based on
earlier studies in England during the
1930's by H. A. Cole (1937) on the
European oyster, Ostrea edulis. It was
not until 1953 that a similar study on
larval diets was completed by Davis

(1953) in the United States for the Vir
ginia oyster, Crassostrea virginica. As
stated, most research into the tech
niques and materials needed to set oys
ter larvae occurred rather recently.

Most accounts attribute the first de
velopment of "cultchless" oyster set
ting techniques to W. W. Budge in
1967, who was working for Pacific
Mariculture2 (Dupuy et aI., 1977), a
commercial oyster hatchery in Califor
nia. However, one important develop
ment in setting techniques, occurring
nearly a half century earlier is often
overlooked. Most of those who have
studied the history ofoyster seed hatch
eries attribute to W. F. Wells, working
in 1920, the first successful spawning,
rearing, and setting of oysters in
confined jars and tanks in a laboratory.
These three steps are essential to a
complete hatchery. Previous successful
larval rearing took place only in large
outside ponds.

One important aspect of Wells' work
appears to be overlooked. Wells (1920)
set oysters on boards covered with a
lime and sand mixture. As the set juve
nile oysters grew, they crowded each
other and began to turn up on edge and
break loose from their attachments.
Following separation from the boards
the spat were raised in trays in seawa
ter. The young spat were subsequently
placed in growing beds upon attaining
sufficient size, as single unattached
oysters. Apparently Wells developed
one of the earliest "cultchless" hatch
ery techniques, as well as providing the
earliest example of the total hatchery
concept.

Research effort and success over the
past century are reflected in the prac
tices of current commercial oyster seed
hatcheries. The major steps for the sev
eral variations in hatchery practices are
summarized in Figure 1. These steps
applied in unison with knowledge about
water quality and disease control have
subsequently reduced the risks in
propagating juvenile oysters or larvae.

2Reference to trade names or commercial firms
does not imply endorsement by the National
Marine Fisheries Service, NOAA.
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OYSTER LARVAE

CULTCHLESS SEED

30liphant, M. S., Associate Marine Biologist,
Department of Fish and Game, California State
Fisheries Laboratory, Long Beach, Calif., pers.
commun., 1977.
4The seed planted in Oregon and California are
estimates computed by dividing annual oyster
production in each of those states by a conversion
factor of 20 gallons of production per case of seed
planted. The conversion factor is approximately
the average return in the State of Washington
between 1966 and 1975. If, for example,
1,000.000 pounds are harvested, and a gallon of
oysters weighs approximately 8 pounds, then it
can be estimated that 6,250 cases of seed were
planted [(1,000,000 pounds)/(8 pounds/gallon)/
(20 gallons/case)1to achieve that production.

5,832,417 pounds, was produced with
such techniques (Case 1976, Moos,
1975, and Oliphant3).

Since bottom culture, the predomi
nant method, employs oyster seed on
cultch, there is a sizable demand for
such seed. A rough estimate of the
quantity of seed on cultch demanded,
based on west coast use during the past
10 years, runs about 50,000 cases per
year. It is common for the total to be
very much higher or lower during indi
vidual years. The estimate is an aver
age, based primarily on statistics of
total production and cases of seed
planted, provided by the Washington
State Department of Fisheries. 4

The immediate future holds little
promise that the total seed planted on
cultch will significantly exceed 50,000
cases. In fact, since the 1950's, the total
seed planted in the State of Washington
has declined from an average of 53 ,000
cases to 39,000 cases per year during
the first 6 years of the 1970's. How
ever, since an increase in the amount of
seed planted might be beneficial to oys
ter hatcheries, there is some merit in
exploring ways such an increase could
come about.

Several ways to increase total oyster
production are based on techniques of
production different from the tradi
tional bottom culture. Many of the al
ternative culture methods do employ
seed on cultch, however. A good
synopsis of alternatives to bottom cul
ture is presented by Bardach et al.
(1972). In general, the use of stakes or
suspending rens from rafts allows
growers to generate greater production

seed. The following analysis of the dif
ferent cultural techniques which em
ploy both seed on cultch and cultchless
seed indicates the forces affecting the
demand for oyster seed.

Seed on Cultch

The choice of cultural technique for
west coast oyster growers is and has
been relatively easy. Here, bottom cul
ture is traditional, beginning with seed
on cultch spread evenly on or near inter
tidal lands from barges during high
tide. During low tide, the previously
spread seed is more evenly distributed
by hand. Hand-transfer of seed, though
declining, is used to thin overly-dense
growing beds and to transfer oysters
from seeding beds to fattening beds.

It takes from 2.5 to 4 years after
planting before oysters are harvested
when raised on the bottom. Most, how
ever, are harvested after 3 years. Three
harvesting methods are currently in use
on the west coast. The first involves
filling large baskets by hand during low
tide and then at high tide locating the
baskets by an attached marking buoy
and loading the then submerged baskets
by crane onto the oyster barge. The
second method uses two drag line
dredges mounted on each side of the
oyster barge. Finally, and only recently
introduced to the west coast industry,
rather large hydraulic suction dredges
are used to harvest and to transfer seed
from bed to bed. Nearly the entire west
coast production of oysters in 1975,

'--__---'.J -I seillorvoe 1

SEED on CULTCH

1algae rearing 1-----------------.
Iadults conditioning I-I adult spawning I-I larvae rearing 1

'--------,------'
1c"ltch handling I-----------------l

Oyster Hatcheries: Problems
and Potentials

Figure I.-Primary oyster hatchery operations for hatcheries producing larvae,
cultchless seed, and seed on cultch.

The future of west coast oyster seed
hatcheries depends on the interactions
of several variables which, together,
determine the market for oyster seed.
The market for seed involves such ele
ments as changing consumer demand
for oyster products to water tempera
tures in the natural seed-propagating
areas of Dabob Bay. This discussion
identifies and considers the effects of
changes in the major variables. The
probable immediate future of west
coast oyster hatcheries is briefly dis
cussed.

The method used to identify market
complexities faced by oyster hatcheries
is based on the decision-making pro
cess of the oyster growing rather than
the hatchery operator. The oyster
grower makes two decisions which af
fect the oyster seed market: 1) Which
mode of culture to use, and 2) where to
get the desired type and quantity of
seed. The process followed here cap
tures only the major issues in the grow
er's decision-making process. As in
other businesses, each member of the
industry faces different circumstances,
which makes each decision-making
process unique.

Since the different oyster culture
techniques involve the use of different
forms and sizes of seed, the total size of
any particular segment of the industry
determines the demand for each form of

12 Marine Fisheries Review



by using the water column instead of
the bottom alone.

So far, very little west coast oyster
production is done with alternative
techniques employing oyster seed on
cultch. Two factors are mainly respon
sible for restricting movement into the
alternative cultural techniques. The
primary limiting factor is the belief of
many growers that the cost of produc
ing oysters by methods using stakes,
racks, or rafts is greater than the in
crease in returns from increased pro
duction. The word "belief" is used
because there are a few growers on the
west coast successfully employing cul
tural techniques other than bottom cul
ture.

The second limiting factor is both
social and political. Intensive cultural
methods involve placing structures
such as stakes and racks on intertidal
flats, or rafts or longlines in deep water.
Stakes and racks employed in the inter
tidal areas are exposed during low tide,
and can literally cover the bottom over
large areas where oysters are cultivated
in this fonn. The stakes and racks, in
the eyes of many, are a fonn of visual
pollution and may be vigorously op
posed. Rafts and longlines used in
deeper water, also have negative visual
aspects and, depending on location,
may be impediments to navigation. In
view of these restraints, the movement
into intensive cultural techniques, even
if economically feasible, will develop
slowly, if at all.

Cultchless Seed

Use of cultchless seed on the west
coast is both limited and experimental.
One Oregon grower rears cultchless
seed in stacks of trays until it is large
enough to be transferred to one of sev
eral layers in a wire cage where it re
mains with only periodic cleaning and
thinning until harvest. This grower is
only one of a handful on the west coast
who has oyster ground which is not
intertidal, and was successful in obtain
ing permits to place oyster-growing
facilities in navigable waters. Expan
sion of this method of production is
limited primarily by the same restraints
as those experienced by nonbottom
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growers employing seed on cultch, dis
cussed previously.

Cultchless seed is also being experi
mentally placed in intertidal oyster
ground instead of the traditional seed on
cultch. At present the practice looks
uneconomic due to high mortality and,
hence, low yield if small, less expen
sive seed is used, and too costly when
larger, more expensive seed is used.
The practice is not being ruled out,
however, as only preliminary results
are available.

5

Finally, the relatively small size of
cultchless seed (2-mm seed is sold)
opens markets for cultchless seed
which do not exist for the extremely
bulky cultch type seed. Where 1million
spat would equal about 67 cases (167
bushels) of seed on cultch, the same
amount of cultchless seed is equal to
only about I liter (slightly more than 1
quart). Many millions of cultchless
seed oysters can, and are, being sent
throughout the world by hatcheries on
the west coast. The market for cultch
less oyster seed, while very small on the
west coast, may prove significant
worldwide. Also, if some of the exper
iments mentioned earlier are success
ful, a modest expansion of the present
market for cultchless seed on the west
coast could occur.

Two conclusions regarding the de
mand for oyster seed are apparent from
the previous discussion. A significant
demand exists for oyster seed and a
significant increase in that demand is
possible but not imminent. The likeli
hood of large increases in seed planted
on the west coast each year is not great.
As mentioned, significant change in
local seed demanded is possible, but
only if new production technologies,
such as those which make use of the
entire water column, are adopted.

There appear to be some good
reasons why this development will be
slow. First, most of the alternative
technologies will be practical only if
production costs can be reduced, a pro
cess that usually occurs rather slowly.

5Breese, w. P., Associate Professor of Fisheries,
Oregon State University, Corvallis, Oreg., pers.
commun., 1977.

However, the primary reason for ex
pecting only modest growth is related to
the sociopolitical issues. The use of the
nation's estuaries is increasingly scru
tinized. As various user groups com
pete, the process of altering the present
uses becomes increasingly difficult.

Competing Seed Sources

The second major decision for a
grower is where to buy seed. The ques
tion of a seed source (or sources) has
become complicated, especially since
1971. At present, the west coast grower
can choose among three potential seed
sources: 1) Imported Japanese seed, 2)
domestic and Canadian wild seed, and
3) hatchery seed.

Ideally, the grower would like to ac
quire seed solely on the basis of the
greatest return per dollar spent. If the
grower were able to make a decision,
based simply on the cost per case of
seed from each of the three sources, the
task would be relatively simple. Such a
calculation, however, is not easily ac
complished. The fact that two cases of
seed have the same spat count does not
mean they will produce a similar
amount of oysters, even when grown
under the same conditions. Several fac
tors contribute to variations in produc
tivity.

One such consideration, for exam
ple, is the relative thickness of the un
derlying cultch material. Both wild
seed and hatchery seed on the west
coast are caught on local oyster shell,
which are relatively thick and not easily
broken. In contrast, Japanese seed is
caught on a thinner shell, which can
increase the amount of final production
per case. The Japanese seed can be bro
ken by hand, and sometimes even by
crowding of the growing oysters on it.
In either case, the breakable thin shell
seems to lead to decreased mortality
and, in turn, increased productivity.

Such differences in seed quality, re
gardless of the cause, complicates the
grower's objective of maximum return
per dollar spent on seed. Even if a deci
sion can be made about which seed is
preferred on the basis of quality, there
is a further problem: availability of seed
from each of the three sources may vary
significantly.
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In 1971 nearly 30,000 cases of seed
were collected in Dabob Bay, Wash.
The following year, orders for Japanese
seed in the State of Washington
dropped from 25,486 cases to 7,321
cases. The same pattern existed for the
next 5 years. In 1976, after 2 years with
no wild seed, growers in Washington
ordered large quantities of seed from
Japan. Then in 1977 large quantities of
wild seed were again collected in
Dabob Bay. A near failure in Japan to
collect seed in 1977, coupled with the
large set in Dabob Bay, meant that in
1978 little or no seed was imported.
Wide variation in the supply of wild
seed has provided a difficult marketing
environment for the planning and de
velopment of west coast hatcheries.

The first oyster seed hatchery was
built on the west coast in 1967 with the
hopes of being able to compete with
Japanese seed which was rapidly in
creasing in price (between 1960 and
1975 the price tripled). Some seed was
sold, but the hatchery eventually failed
due to biological problems. (Since then
the hatchery has reopened, success
fully.)

During the 1970's other hatcheries
were opened, but the total seed sold or
produced by all hatcheries and used by
growers on the west coast has never
been very large. Early in the 1970's the
consistent natural sets in Dabob Bay
meant that hatchery seed had to com
pete with the relatively inexpensive
wild seed as well as the more expensive
Japanese seed. The hatcheries were
basically unable to compete.

Finally, in 1975 and 1976 when there
was, for practical purposes, no wild
seed collected on the west coast, the
growers, especially in Washington,
turned to the hatcheries and requested
they produce the tens of thousands of
cases of seed the growers needed. The
outcome was not unpredictable. After 4
years of being unable to sell seed due to
the large natural sets, the remaining
hatcheries simply were not in a position
to produce so much in such a short time.
Thus, orders were sent to Japan in 1976
for seed to be delivered in 1977.

Hatcheries have continued to exist on
the west coast despite the problems
(five are in commercial operation), but
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only one small hatchery of the five is
strictly independent of other income
sources, and sells seed to west coast
oyster growers. Two hatcheries primar
ily produce cultchless seed, and depend
in large part on sales of seed in Europe.
The other two commercial hatcheries
are associated with organizations which
also grow oysters.

1m et al. (1976) provided some in
sights into west coast oyster seed hatch
ery problems and their economic viabil
ity. The study indicated that hatcheries
appear to be economically feasible, but
there is some question about "whether
more than one or two plants could sur
vive .... " The original promise of
hatcheries - to guarantee seed of a con
sistent quality when, where, and in the
form needed-although potentially
feasible, has not been sufficient to
guarantee the survival of a large num
ber of hatcheries.

Hidu (1969) pointed out three obsta
cles to the successful development of
hatcheries: 1) The cost of alternative
seed sources; 2) the lack of develop
ment in demand for cultchless seed; and
3) the failure to develop genetically
superior strains of oysters. The situa
tion has not changed appreciably.

Success in any of the three areas
would encourage the development of a
hatchery industry. If costs of hatchery
seed can be reduced to compete with
natural sets, then growers will be more
likely to tum to hatcheries. If growers
adopt techniques employing cultchless
seed, hatcheries already exist to supply
that seed. Finally, if genetically
superior strains of fast-growing or dis
ease-resistant oysters can be de
veloped, only hatcheries could produce
commercial quantities of the new pure
strains.

Although the past success for oyster
seed hatcheries has been limited, the
future holds several encouraging pros
pects with respect to the obstacles out
lined by Hidu (1969). One new idea to
reduce the cost of hatchery seed is being
tested commercially in Oregon with
the sale to growers of setting size larvae
by a local hatchery. Setting the larvae
on cultch or as cultchless seed will be an
activity of the grower, not of the hatch
ery as in the past.

At this time, very little is known
about the overall economics of such an
operation. One advantage of a hatchery
which sells larvae is that many growers
shuck their own oysters and, therefore,
have cultch available, thus avoiding the
costs of hauling shell to and from
hatcheries or natural setting areas.

The traditional independent hatchery
producing seed on cultch must acquire
shell from growers, set the larvae, and
then transport the shell with attached
spat back to growers. Handling costs
are likewise incurred by growers who
take shell to Dabob Bay to catch wild
seed. A significant portion of the cost of
both is the transportation of the bulky
cultch. The farther the grower and the
hatchery are from each other and from
Dabob Bay, the more likely it is that the
larvae technique will be advantageous.
It is no surprise, then, that the first oys
ter larva hatchery on the west coast was
built in Oregon, which is a distance
from the wild seed source in Dabob
Bay, but close to producing areas where
oyster shell is abundant. Time will tell
if the savings in transportation costs of
shell, and the existence of an assured
seed source, will be sufficient to make
the oyster larva technique competitive
with wild seed collection in Dabob
Bay.6

The second concern expressed by
Hidu (1969), the full development of
cultural techniques employing cultch
less seed, is also receiving considerable
attention on the west coast. The exis
tence of an expanding market for half
shell and baking oysters holds consid
erable potential. In both cases the
product sold is a single adult oyster in
the shell, and the price is greater than
that which the grower receives for
equivalent amounts of shucked single
oysters broken from clumps of oysters
raised on cultch. Since it is usually true

6 Analysis in this research is based on an assump
tion that large quantities of wild seed will be
available from Dabob Bay on a regular basis.
Three or four years of seed failure in Dabob Bay
(not likely, but possible), and a continuation of
the increase in the price of Japanese seed (very
likely), would lead to an immediate and sig
nificant improvement in both the acceptability of
hatchery seed to growers and economic stability
of hatcheries.
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that well-formed oysters of a consistent
size and shape draw a better price in the
half-shell market, the development of
techniques employing cultchless seed is
indicated.

As discussed, the potential for pro
duction of cultchless oysters in trays or
cages is probably limited by sociopolit
ical considerations. Hence, there will
be further impetus for developing alter
native techniques for growing cultch
less oysters.

At least two are presently being
explored. The best known technique is
the placement of large singles on inter
tidal lands. The second includes several
ideas, collectively known as "out
bay" culture. Out-bay culture is a pro
cess of growing oysters in trays and
cages in large tanks, raceways, or
troughs. The holding areas are con
structed near a source of seawater, and
pond-raised algae is used as a food
source for the growing oysters.

Out-bay culture offers the advantage
of increasing control of the environ
ment to the point where storms, silt,
predators, and currents are not the prob
lems they are when oysters are raised
intertidally. Also, although out-bay
culture operations will not be free of
sociopolitical constraints, they should
be relatively more free than operations
which need to construct permanent or
semipermanent structures in bays and
estuaries. However, a real impediment
does exist to the rapid development of
out-bay operations. Construction and
pumping costs can be very high. At
present the technique is experimental
and no definitive answer is available on
the economic feasibility of out-bay cul
ture methods.

As in so many other areas of the
oyster industry, further research is
needed in the area of out-bay culture.
The real issue, however, is not whether
the half-shell or baking oysters are pro
duced intertidally, out-bay, or another
way, but the fact that cultchless seed
will be needed and hatcheries likely
will be the seed source. Therefore, as
the market for adult single oysters in
creases naturally or is induced through
marketing promotions, the future of
oyster seed hatcheries is enhanced.

Finally, the third area referred to by
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Hidu (1969), genetics, while now of
relatively minor importance, could pro
foundly affect the oyster industry. For
instance, few Pacific oysters are sold in
the summer months on the west coast
due to the fact that the marketability of
oysters declines as the water tempera
ture increases and they approach the
onset of spawning.

Another Asian species, Crassostrea
rivularis, might provide a partial solu
tion. There is speculation, though no
conclusive documentation, that it may
make an ideal "summer oyster," since
it apparently remains firm in west coast
waters throughout the summer. A firm
oyster available during the summer is
potentially very important to the west
coast oyster industry. The many coastal
summer tourists of Washington, Ore
gon, and California could provide a
large market for such oysters.

A third Asian oyster, and a subspe
cies of Crassostrea gigas, the
Kumomoto, may also be produced by
hatcheries. The Kumomoto is prized
for its small size and as such, com
mands a price in the market from four to
five times that of the Pacific oyster.

The Kumomoto, like C. rivularis,
also has desirable qualities through the
summer. Kumomoto seed used to be
imported from Japan, but is no longer
available. In the future, hatcheries will
be the only source for seed.

An additional issue related to genet
ics, which can have a positive influence
on hatcheries, is the potential develop
mentofan "improved" oyster. That is,
at some point in the future there is
reason to believe a more rapid growing,
or a disease-resistant oyster, will be de
veloped. Again, only hatcheries could
provide pure strains of such an oyster in
commercial quantities. Genetic issues
may, in the long run, be of the most
importance to the future of hatcheries.
When pure strains of oysters are
needed, whether they be C. rivularis,
Kumomoto, or some as-yet unde
veloped "improved" oyster, hatch
eries likely will be the only source of
supply.

Summary

Oyster hatcheries have been in exis
tence on the west coast since 1967 and,

despite early promise, have experi
enced only limited success. Problems
include the existence of unpredictable
natural sets of oysters in the State of
Washington, and the lack of develop
ment in cultural techniques employing
cultchless seed.

There is, however, reason for op
timism. The hatcheries' ability to com
pete with natural sets is judged to be
improving, and there is evidence of a
growing demand for types of oyster
seed which can not be met with natural
seed. More growers are likely to be
either switching to or starting up with at
least some of their production being
cultchless seed.

There is also reason to believe that
hatcheries will continue to reduce costs;
some by further advancement of tech
niques and equipment, and some by
such radical moves as the sale of larva
rather than seed to growers. Finally,
and with a somewhat longer view in
mind, both the development of geneti
cally superior oyster strains and the
adoption of out-bay culture techniques
might, some day, make the oyster in
dustry totally dependent on hatchery
produced oyster seed.

West coast oyster hatchery problems
need not be viewed negatively. The
west coast oyster industry is in a period
of transition. What was once an indus
try of numerous small, family-type op
erations is now, with respect to produc
tion at least, heavily dominated by large
family and corporate enterprises. The
industry is modernizing and experi
menting. Hatchery oyster seed produc
tion is just 11 years old on the west
coast. As with many innovative move
ments, there are some failures and some
successes. As this period of transition
moves toward a close, it is believed
hatcheries will find a more secure place
in the oyster industry.
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