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The �rst research to develop soft-shell clam culture in Îles-de-la-Made-leine on Canada’s southern Gulf of St.
Lawrence began in 1994. Since then, one recurrent constraint has been a secure seed supply.

During the early years of study, the focus of attention was on suspension collection using scallop bags �lled with a
polyethylene material to increase surface area, but results were disappointing. Although clam collection up to 1,000
per bag was possible, the huge abundance of associated mussel spat in the bags made it of very limited commercial
interest because of sorting constraints. As a result, the MIM soft-shell clam culture program put in place in 2000
focused primarily on the harvesting of small 15- to 40-mm clams from a wild population as a source of seed supply.

Once again, the results were disappointing because of the very poor growth and high losses of these clams once
seeded. Nets were also deployed as “tents” to increase spat settlement, but with no success. Since hatchery
production is an expensive way to get small clams, very few options were still available to secure spat supply in order
to develop pro�table clam culture in Îles-de-la-Madeleine.

New approach
Since 2002, the authors have looked at a simple new approach for seed supply: benthic collection. With funding
provided by Plan de relance Gaspésie-Les Îles, DEC, MAPAQ, SODIM, MPO, and Élevage de myes PGS Noël, it uses
arti�cial turf mats laid directly on the substratum to increase local spat settlement and/or retain larger numbers of
settled spat between their plastic bristles.

The 45 x 61-cm turf mats are �xed to the medium-sand substratum with metal hooks at each corner. Individual mats
are separated from each other. Each year, 10 mats are deployed at the same site at midintertidal level in mid-June
and then retrieved in mid-September to document the interannual variation in spat collection. Ten samples of
substratum about 10 cm deep are taken near the mats as controls.

At retrieval, the mats are placed in individual plastic bags and brought back to the laboratory. They are cleaned with
pressurized tap water, with the dislodged material sorted through 2.5- and 1-mm mesh sieves. Only results for clams
larger than 2.5 mm are presented here, as these are of primary interest for commercial clam culture.

Successful spat collection 
Spat collection has been successful and relatively stable since 2002 at 1,384 to 2,367 clams per square meter, with
an overall mean of 1,789 clams per square meter (Table 1). Spat size has been comparable over the years, with an
overall mean of 8 mm in mid-September.

Myrand, Mean collection success (± S.E.) with arti�cial turf
mats, Table 1

The grasslike bristles of arti�cial turf mats deployed in the intertidal
zone retain settled clam larvae.

2002 2,367 ± 136 19 ± 4 9.1 ± 0.3

2003 1,488 ± 145 213 ± 108 8.1 ± 0.3

2004 1,384 ± 310 97 ± 41 7.2 ± 0.3

2005 1,916 ± 364 191 ± 49 7.7 ± 0.2

Year Mats (clams/m2) Controls (clams/m2) Length (mm)
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The mats considerably increase spat settlement/retention compared to the adjacent natural sandy substratum, as 7-
125 times more clams were found on the mats, with an overall mean of 13.8 times more retention on the mats over
the years.

Extended deployment
Thousands of mats would be needed for a commercial-size culture operation. Therefore, it would be im-por-tant for
clam growers to deploy mats over an extended period of time while keeping high collection success.

In 2003, three deployment periods with 10 mats each were tested throughout June. The mats were all retrieved the
same day in mid-September. There were no signi�cant differences (P = 0.15) in spat abundance for the mats
deployed throughout June, although the number of clams tended to decrease with time. Clam sizes were also similar
for the three deployment periods.

The experiment was repeated in 2004 and 2005 with four deployment periods throughout June and early July (Fig. 1).
There was no signi�cant “year x period” interaction (P = 0.49), but a signi�cant difference (P = 0.0006) between both
years was found. As in 2003, there was no signi�cant difference between the deployment periods (P = 0.71), and
clam sizes were similar for all deployment periods in 2004 (6.9 to 7.2 mm) and 2005 (7.7 to 8.2 mm). Therefore, mats
could be deployed any time in June and early July with comparable collection success.

Extended retrieval
Clam growers would need to regularly retrieve, as well as deploy mats to maintain production. Allowing longer time
between retrievals would present both bene�ts and risks.

On one hand, clams would reach larger sizes when mats are retrieved later. Further, the increase of spat size with
time could possibly result in higher numbers being trapped between the mat bristles. On the other hand, there could
be higher risks to loose spat from the mats during fall due to the turbulence associated with the higher frequency and
intensity of the storms at this time of year.

Table 1. Mean collection success (± S.E.) with arti�cial turf mats compared to controls in nearby sediments.
Only clams retained on a 2.5-mm sieve were reported.

Fig. 1. Mean clam collection (± S.E.) in 2004 and 2005 during varied
deployment periods. All mats were retrieved on the same day in mid-
November.
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In 2003, a group
of mats was
deployed the
same day in mid-
June, with 10
mats each
retrieved at three
periods
throughout
September. There
were no
signi�cant
differences (P =
0.48) in spat
abundance for
the mats retrieved
throughout
September,
although the
number of clams
tended to
decrease with
time. Clam sizes
increased over
time, with means
from 7.5 mm in
early September
to 8.2 mm in late
September.

The experiment
was repeated in
2004 and 2005
with four retrieval
periods
throughout
September and
early October
(Fig. 2). There
was no signi�cant
“year x period”
interaction (P =
0.72), but
signi�cant
differences
betweens years
(P = 0.002) and
retrieval periods
(P = 0.003) were
shown. Clam size
was comparable
for all retrieval
periods in 2004
and 2005.

Therefore, mats
could be retrieved any time in September and early October. It seems better to wait until late September or early
October to retrieve mats for better results. There were no losses due to turbulence in fall.

Small clams and other organisms are removed from mats with pressurized tap water.
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Site-speci�c success
Although no large-scale use of turf mats has been undertaken, benthic collection could be pro�table, as the estimated
costs for 6 million spat with a mean size of 8 mm is about CAN $23,000 (U.S. $20,560). However, collection success
is very site-speci�c. Similar experiments were performed elsewhere in Quebec with disappointing results, probably
due to different substratum composition and higher exposure to wave action.

Although there were very few mussel spat on the mats, clam sorting was still time-consuming, as the young clams
must be sorted out from pieces of clam shells, algal debris and small gastropods. Further work is needed to ease
sorting.

(Editor’s Note: This article was originally published in the July/August 2006 print edition of the Global Aquaculture
Advocate.)
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Fig. 2: Mean clam collection (± S.E.) in 2004 and 2005 during varied
retrieval periods. All mats were deployed on the same day in mid-
June.
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