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Table 2. Effect of diet on time between moults, survival, to
Stage 1V,
Day 0 (June 12/68) Day 12 Day 21
Tank Stage I Stage 1V Stage IV
No.
Diet Diet Diet Diet
Artemia Clam Artemia Clam Artemia Clam clam
N N N N % A N %
1-2 300 300 198 1 66 O.3§
3-4 300 300 208 0 69 Oé
5-6 300 300 223 3 74 1.0«
7-8 300 300 237 1 79 0.3E
9-10 300 300 208 1 69 0.3 ?113 4
11-12 300 300 204 2 68 0.7
|
13-14 300 300 215 0 72 Og
15-16 300 300 202 3 67 1.0;
17-18 300 300 208 0 69 Oé




- 38 -

Table 3. Effect of diet on growth and water content to Stage IV.

A. Wet and dry weights, water content, carapace length:
Stage 1 Stage 1V
Artemia or Clam Artemia Clam

Range ( N) Range (N Range (N
Wet weight (mg) 4.70-7.70 (10 46.26-67.22 (24) 26.21-46.91 (22)
Dry weight (mg) 0.84-1.26 (10) 11.32-17.28 (24 4,21~ 8.40 (22)
% water 82-84 (10) 74-75 (24) 82-84 (22)
Car. length (mm) 1.86-1.91 (10) 4,19-4.51 (24) 3.07- 4.08 (22)

B.

Mean weight increase (original wt x F), decrease

in water content

(percent):
Diet Artemia Clam
No. of days 12 21
"F'' wet weight 8.8 5.8
"F' dry weight 13.6 5.9
Water content (%) (-)8.5% 0
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time period when we began noticing sub-par animals. 'The reason this doesn't
happen with brine shrimp may have something to do with processing (e.g.,
freezing while still alive).

Our 1968 results still beg the question as to why the die-off did not
occur early as well as late in the 1967 hatching season; this could be due to
an interaction between a dietary deficiency and some habitat factor related to
fouling.

A second conclusion is that survival, number of days required to moult
to later stage, quality - as measured by wet-dry weights, and water content of
flesh can be greatly improved by manipulation of diet.

Thirdly, an increase in temperature (5° over ambient) and filtered sea
water do not counteract effects of poor diet since the experimental clam-fed
snimals required about the same or longer time to reach Stage IV with the same -
or poorer - survival as those in 1967 (at 16°-17°C ¢ unfiltered sea water).

Rearing juvenile lobsters

We did several things with the Stage IV or benthic larvae produced in
the hatchery. In 1967 they were put into float pens. There are fiberglass
screen cages about 40 inches long by 30 inches in diameter suspended at the
surface inside a float house at Fatty Basin. Two hundred to 400 larvae were
put in each, fed several times daily with frozen Artemia, and held until they
had gone through 1 to 3 additional moults. An estimate of survival from
Stage IV to Stage V-VIII in these pens is 10-15%. This seems low and can be
attributed to at least 2 causes. Density in the pens was much too high,
increasing the likelihood of such things as cannibalism, especially during
moulting; small fish were nipping legs that protruded through the bottom mesh
of the screen (until a second, outer screen was added to prevent this).

Most of the 10 to 15,000 Stage V-VIII animals produced in 1967 were
put into the bottom of @ cove at Alma Russell in Barkley Sound. A few were
held in the float pens until the following year. It is difficult to provide
reliable estimates of yearly survival in these float pens but 5 to 10% is a
reasonable guess.

In 1968, the surviving yearlings from 1967 were each put into
individual wire mesh cages. These were hung in strings reaching from just
below the surface to just above the bottom, and the animals were fed on fresh
mussels and fish once or twice a week. Yearly survival to maturity is about
95%.

The animals from the 1968 hatching were treated in 3 ways:
a) a few were held in float pens;

b) some were put into individual cages, similar to those just
described;



¢) 150 were put into each of 2 concrete pens (10 ft X 1O [t square),
the bottom of which was covered with gravel and sand to a depth
of 4 or 5 inches,

All were fed (fresh mussels and fish) at weekly or twice-weekly intervals
throughout the year.

Yearly survival was highest in the individual cages (>95%), with
about 20% survival in the concrete pens for the first year, and >50% for the
second and third years.

A1l of the animals seemed to grow well and their size range falls within
values for east coast lobsters of the same age. There is, however, a wide range
in size difference between animals of the same year-class. In fact there is as
much as a 27-fold difference in volume between the smallest and largest. Using
these or similar methods, it seems reasonable that saleable (1/2 to 11b)
cultured lobsters could be produced in 3 to 4 years. Whether this would be
profitable depends on costs.

Cost estimates

The following figures are given only as an aid to defining certain
factors associated with the profitable culture of lobsters. This point needs
emphasis. For some reason, and in spite of all cautionary phrases, listing
the costs of such a project often leads to misinterpretations. The fact that
methods now in use result in costs which are not economical for commercial
culture of lobsters on the Pacific coast is of no real importance. This result
is predictable, and misses the point entirely. Few experimental models can be
used as scale pilots for a commercial venture. An early cost analysis may,
however, indicate the most costly aspects of the process and thus suggest areas
for profitable research.

Stage IV

The cost of producing Stage IV larvae in the hatchery (including
amortization of capital investment) ran from .02 to .14 (ca.) per animal
depending on whether 107 or 70% survival to Stage IV estimates were used.

Cost to age 3 years {(marketable size)

Yearly cost of raising lobsters from Stage IV to 3 years was about 9
times higher in individual cages than in concrete pens due to the additiomnal
labour needed for culture in single containers.

This analysis indicates at least two, possibly three, promising lines
of research concerning the feasibility of producing marketable east coast
lobsters on a pilot scale:
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a) reduction of handling costs for juveniles in individual cages by
mechanization and better engineering;

b) increase survival in large juvenile culture units such as concrete
or other pens by envirommental manipulation;

¢) evaluate biology and economics of holding sub-mature adults from the
east in large tidal impoundments until they reach marketable size or
conversely saleability of juvenile (l-year-old) lobsters hatched and
reared in the west;

d) assemble genotypes which show a selective advantage for culture
conditions.

Summary

Some preliminary answers to questions bearing on a decision to engage
in a study of lobster culture are available:

1) Lobsters can be mated, hatched and reared in captivity. However,
their rate of growth is slow, and mortality on a mass culture basis is high.
There is evidence indicating that both can be improved by manipulation of the
animal and the enviromment but there are important economic factors to be
considered:

a) Cost of production using present methods is much too high. Better
engineering, biological and environmental optimizing are realistic
objectives.

b) Selling price is about .50/1b to east coast fishermen and around
$1.00 to $1.50/1b to west coast wholesale distributors.

¢) Demand will probably exceed supply by 20 million 1b per year, or
more, over the next decade.
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C. GENERAL

1. GENETICS AND MARICULTURE
by J. R. Calaprice
See: published report: Fisheries Research Board of Canada,

Technical Report No. 222, 10 p.
November, 1970.
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2. A PARTIAL LIST OF COMPANIES AND CONSULTANTS ACTIVELY ENGAGED IN
MARICULTURE PROGRAMS

(Exclusive of oyster growers: many small family-owned operationms.
See Appendix B-1.)

Companies

1) Sea Pool Fisheries Ltd. (Canada)

2) Ocean Systems Inc. - subsidiary of Union Carbide (U.S.A.)
3) Cottom Producers Association - (Guitman, Ga.)

4) Lever Bros. (England)

5) Minnesota Mining and Manufacturing Co. (U.S.A.)

6) Elizabeth Arden Cosmetics Co. (U.S.A.)

7) Poultry Growers Association (Canada)

8) Ocean Research Laboratory, Westinghouse Electric Corp. (U.S.A.)
9) Central Electricity Board (England)
10) Life Support Systems, Inc. (U.S5.A.)
11) Crown Zellerbach, Corp. (Can. Subsidiary)
12) White Fish Authority (England)
13) Pacific Mariculture Inc. (U.S.A.)
14) Homar International Inc. (U.S.A. and England)
15) Marifarms, Inc. (U.S.A.)
16) Atlantic Mariculture Ltd. (Canada)
17) Lummi Tribal Foundation (U.S.A.)

Consultants

1) G. 0. Schumann, Marine Associates (U.S.A.)

2)

J. V. Biaggi, Industrial Investigations (Puerto Rico)



3)
4)
3)
6)
7)
8)

9)
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G. C. Matthiessen, Marine Research Foundation (U.S.A.)
R. Denoncourt, Ichthyological Associates (U.S.A.)

T. A. CGaucher, Aquarand Associates (U.S.A.)
Ichthyological Associates (U.S.A.)

Roger Burrows (U.S.A.)

Stefan Ehrlich, Weter Research Center (U.S.A.)

Marine Development Group (Canada)
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