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efficiently delivering phytoplankton-
laden seawater in the nursery culture
of shellfish seed in hatcheries [See
for example: Manzi, J. et al.,, 1985.
Journal of Shellfish Research 4(2):119-
124]. These early, land based upweller
systems were quickly modified into
floating upweller systems or FLUP-
SYs that could be placed directly into
estuaries where nutrient and phy-
toplankton rich waters can support
good shellfish growth [See: Flimlin,
G. 2000. Nursery and Growout Methods
for Aquacultured Shellfish. NRAC Pub-
lication 00-002]. One modification
of the FLUPSY was to design it so
that shellfish upweller bins are cov-
ered by large doors that when closed
allow the entire unit to be alterna-
tively used as a floating dock. Such
units could be placed in small boat
marinas whete a shore-based source
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of electrical power is readily available
and there is usually good security of
the site (Figure 1). So around 1989,
issues arose about the extremely re-
strictive nature of the NSSP shellfish
harvest out of prohibited waters with
regard to the aquaculture of mollus-
can shellfish seed.

It had been known at the time that
in water temperatures in cxcess of
15°C or so depending upon the spe-
cies, most of the shellfish would be
able to purge themselves of bacterial
contaminants within a 48 hour period
after being relayed into clean certi-
fied waters. However, viral pathogens
might take a month or two longer. It
had also been known from studies
by several researchers in the 1960s
and 1970s that the most persistent
toxic heavy metals such as lead, cad-
mium and mercury would take several

months to depurate from molluscan
shellfish soft tissucs given proper tem-
perature and salinity conditions. So by
the eatly 1990s, the issue of culturing
shellfish in prohibited waters began to
be debated by the ISSC. Although all
of the NSSP shellfish sanitation stan-
dards were based on coliform bacterial
indices, and no metal-based standards
were ever agreed upon, there was still
concern that the largest threat to pub-
lic health would be persistent metals
or other chemical toxicants that might
be picked up in the prohibited waters.

As part of the data submitted to
ISSC for evaluation of their shell-
fish aquaculture seed policy, Robert
Rheault, then a graduate student at
the University of Rhode Island, con-
ducted some studies of growing seed
oysters Crassostrea virginica, and qua-
hogs Mercenaria mercenaria, in some

FEBRUARY-MARCH 2016



local marinas. He tested the seed for
various heavy metals, including zinc,
copper, iron, lead and chromium
once they had reached field planting
sizes. His data showed that the 30mm
oyster seed and 15mm-long quahogs
in general did not have any elevated
levels of heavy metals in their tissues,
except for some of the seed quahogs
from one marina site that showed
some slightly elevated iron and chro-
mium in their soft tissues above envi-
ronmental background (I recall mus-
ing that there might be a 1957 Chevy
rusting away somewhere upstream).
However, Robert’s data showed that
these shellfish that were being cul-
tured off the bottom in areas without
any active dumping of metal effluents
nearby did not result in shellfish seed
picking up metals to any great extent
from the anti-corrosion zincs from

Courtesy NMFS.
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boats or copper anti-fouling paints
known to be around marinas and
boatyards.

Another line of reasoning de-
veloped in the culture of shellfish
seed in prohibited waters is that if
the shellfish seed could be harvested
and moved to certified growing wa-
ters for final growout to market size,
the amount of new soft tissues add-
ed during the latter growout period
would greatly dilute any metals that
might be picked up during their time
in the prohibited waters. This process
of metal dilution by addition of new
soft tissue would be in addition to any
of the metal depuration losses dem-
onstrated in the earlier studies.

After considerable discussion by
the ISSC, the 1995 version of the
NSSP Manual of Operations includ-
ed an entire new chapter (Chapter VI,

Aquaculture) that was added primar-
ily to set apart shellfish hatcheties and
aquaculture seed production from the
regulated harvest of wild stocks from
potentially contaminated waters. Ac-
cording to the most recent (2013) ver-
sion of the NSSP Manual, the follow-
ing activities are exempted from water
quality classification requirements:
1) shellfish hatcheries; 2) shellfish
seed that do not exceed ten percent
of their final market weight; and 3)
shellfish seed that require six months
or more growing time from market
size. Individual shellfish producing
states may be more stringent in their
requirements than the NSSP Model
Ordinance, but never less stringent.

With the greater populatity of
aquacultured shellfish in the United
States and the growth of ma.rket de-
mand, seed availability is cited as one
of the most pressing issues for the in-
dustry. The early recognition by ISSC
of shellfish seed under certain condi-
tions as being exempt from NSSP wa-
ter quality classification requirements
has already removed one of the larg-
est regulatory barriers to expansion
of seed production in waters that
could well benefit from the ecosystem
services that these little filter feeders
might be providing. Waters formerly
written off as useless and unproduc-
tive mayv well be the newest economic
frontier as major nursery seed produc-
tion areas for the growing American
shellfish industry. €@
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