2004 Cobscook Bay Phytoplankton Monitoring Program
“Directly or indirectly, phytoplankton are the main food source for everything else in the ocean.” —Great
Bay Coast Watch, “Monitoring Meadows of the Sea”

Introduction

The Cobscook Bay Resource Center has monitored phytoplankton presence and abundance in the
Cobscook Bay region since 1998. Data is shared with and analyzed by the Maine Department of Marine
Resources (DMR). Samples are collected using two methods: net tows and “at-depth” cell counts. We
sample six shore-side sites and two fish farm sites regularly. Other sites are sampled by special
arrangement. We enter information collected into a database which allows us to track changes in the
phytoplankton community as they occur. Our partner in these efforts is the Pleasant Point
Passamaquoddy Environmental Department.

2004 was a very different year from other years during which the Resource Center has collected
phytoplankton samples. Water temperatures were slow to warm up in the spring. We never experienced
a typical spring bloom, which is usually dominated by Thalassiosira. The red tide species Alexandrium
was a constant presence throughout spring, summer and early fall. Overall numbers of phytoplankton
remained low throughout the year.

Other marine species may have been affected by the cooler water temperatures and lower overall
numbers of phytoplankton. For example, if there are less phytoplankton in the water, filter-feeding
shellfish such as scallops may not have as much to eat and therefore may not grow as much as expected
over a season. Another possibility is that the constant presence of Alexandrium may be slowing down
the metabolism of clams, mussels, or even scallops, contributing to slow growth.

Shellfish closures in the Cobscook Bay region were particularly complex and confusing in 2004 and
caused considerable financial hardship to shellfish harvesters.

Methods/Purpose

The Resource Center conducts phytoplankton monitoring using two different methods. The “net tow”
sampling method allows us to look for increases or decreases in a particular species or overall numbers
of phytoplankton since the last time a site was sampled. Water is collected using a plankton net. The “at-
depth” cell count sampling method is quantitative and allows us to identify species present in a
particular amount of water. A one liter sample of water is collected and reduced to a one milliliter
subsample. All phytoplankton in the subsample are identified and counted. By multiplying the number
of phytoplankton counted by 1000 the number of phytoplankton per liter can be calculated.

The frequency of our sampling schedule follows the growth cycles of phytoplankton in our area. In the
absence of any unusual phytoplankton events we sample according to the following schedule: beginning
in May, we sample once a week at six sites. We then sample twice a week from June through August,
decreasing to once a week in September, twice a month in October and then once a month through the
winter months. We collect the “at-depth” samples at the aquaculture sites once per month from June
through October, sampling more frequently by special arrangement.

We collect net tow samples at six sampling locations around Cobscook Bay, traveling over 100 miles
per sample trip. Our shore-side sites include Lubec boat ramp, Edmunds boat ramp, Eastport
Breakwater, Pleasant Point pier, and Robbinston boat ramp. We added our sixth site, Pembroke boat
ramp, in August 2003 to allow us to gather more complete data about phytoplankton occurrences in the



central region of Cobscook Bay. We have collected samples at two Heritage Salmon lease sites for the
last five years; in 2004 we provided this service on a contract basis.

The regulatory agency responsible for assuring the safety of shellfish harvested for human consumption
is the Maine Department of Marine Resources. Information collected by the Resource Center is
communicated to DMR and also entered into a database at the Resource Center. Data collected is used to
provide an early warning of phytoplankton blooms to DMR to help in determining extent of closure
areas and timing of re-opening areas to harvest. The legal closure and reopening of shellfish areas is
determined by DMR, based on levels of toxins within shellfish tissue samples.

Data collected at aquaculture sites is provided to the grower and DMR. Knowing the kind and
concentration of phytoplankton present in the water can help growers make crucial decisions concerning
treatment and feeding of fish.

The database of information collected since 1998 is maintained at the Resource Center and is used by
researchers, fishermen, and agencies such as the USDA. Environmental conditions and tide cycle are
recorded as well as the phytoplankton and zooplankton observed.

In 2004, the Resource Center collected 225 net tow samples and 8 cell count samples on 48 sampling
days.

Observations
In 2004 we saw cooler water temperatures, lower overall numbers of phytoplankton, and more of the red
tide species, Alexandrium, than in previous years.

Water Temperature

Water temperatures stayed cool throughout the 2004 sample season (See graph Comparison of Water
Temperatures in Eastport 2003 vs 2004). In August water temperatures were two to three degrees
Celsius colder than they had been in August of 2003. Temperatures dropped off further in September
and October. We did not observe the warm temperatures we might expect in autumn.

Comparison of Water Temperatures in Eastport (2003 vs 2004)
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Average monthly temperatures in 2004 were generally cooler than in the two previous years. The
following table describes average monthly water temperatures in degrees Celsius at Pleasant Point over
the last three years.

Average Monthly Temperatures at Pleasant Point
200

Month 2003 2004
July 12.5° 12° 11°
August 14° 14° 12°
September 12° 12° 10°
October 7° 10° 9°
Total Phytoplankton

Overall numbers of phytoplankton observed in 2004 were generally lower than they were in 2003. This
was especially apparent during May — June and September when very little phytoplankton was found in
our net tows. This is particularly interesting as in a typical seasonal cycle of phytoplankton we would
expect a spring bloom around May-June and a fall bloom around September.

Comparison of Phytoplankton Totals from Samples Collected at Shoreside Sites 2003-2004
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The following graph compares monthly totals of phytoplankton found in net tows at our shore-side
sample sites. The blue is 2003 and maroon is 2004. In June and September 2004 we did not observe very
much phytoplankton at all. These are two months in which we would often see high numbers of
phytoplankton.



Comparison of Phytoplankton Net Tow Totals
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Alexandrium

Alexandrium spp. are spherical phytoplankton which have flagella, allowing movement within the water
column. This dinoflagellate is usually a golden brown, which when large blooms occur, can produce
darkened waters known as “red tide.”

Alexandrium produce neurotoxins that cause Paralytic Shellfish poisoning (PSP) in humans. Blooms
occur in warm weather months when Alexandrium grows very rapidly. Filter-feeding shellfish such as
clams and mussels ingest the Alexandrium, possibly causing harm to the shellfish and to the humans
who consume them. Humans affected by this condition may experience a tingling sensation, numbness,
nausea, and even death. Alexandrium has been known to kill seabirds, fish, whales and other mammals.

We began to observe Alexandrium in low numbers in net tows starting with a sample collected on June
2,2004. From June through August Alexandrium was present in 74% of net tow samples collected at our
shoreside sites. Our observations of this species preceded the July 6™ closure by DMR to shellfish
harvesting in the region.

There were two peaks during this summer’s Alexandrium bloom. The first occurred on July 27, 2004
when we counted 29 Alexandrium out of a total of 254 in our net tows. The second occurred on August
19, 2004. On that date, of the 105 phytoplankton seen, 38 of them were Alexandrium.

The levels of Alexandrium in 2004 were very different from what they were in 2003. In 2003, during the
peak of the phytoplankton bloom in the Cobscook region, Alexandrium comprised only 4% of the
samples. On August 19, 2004 Alexandrium made up 36% of the net tows samples collected. The higher
percentage of Alexandrium compared to other phytoplankton is important because Alexandrium is a poor
competitor and does better when there are fewer other phytoplankton around. This may explain why we
observed so many Alexandrium for such a long period in 2004.
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The percentage of Alexandrium in total phytoplankton observed was lower in 2003 than in 2004. In
2003 there were 4920 phytoplankton observed at the same six sites. Of these 73 or only 1.5% were
Alexandrium. In comparison, in 2004 we counted a total of 3733 phytoplankton at our six shoreside
sites. Of this amount 242 were Alexandrium. This means that of all phytoplankton observed in 2004,
6.5% were Alexandrium.

Public Health Closures

Customarily, the Cobscook Bay region from Moose River, Trescott to the Canadian border is closed for
mussel harvesting during the warm weather months due to the threat of paralytic shellfish poisoning
caused by the phytoplankton Alexandrium. In response to interest from mussel harvesters, DMR
reclassified a portion of this closure in spring of 2003 and placed a conditional opening for the harvest of
mussels on South Bay, Lubec. Because mussels are very efficient filter feeders and can accumulate
toxins quickly, DMR specified that the mussel fishery would be closed immediately with even low

levels of Alexandrium in Cobscook Bay.

Beginning on June 4™ and continuing throughout August, the Resource Center reported the on-going
presence of Alexandrium to DMR. These observations were followed by a closure, due to shellfish
toxicity determined by DMR, on mussel harvesting which was enacted on July 9" The closure remained
in effect until October 1%, when it was partially lifted to allow mussel harvesting inside a line between
Birch Point, Perry and Gove Point, Lubec.

At the beginning of July, the Resource Center began to observe an increase in the abundance of
Alexandrium. A DMR closure was imposed, based on shellfish assays, for the harvest of clams on July
6" for the outer portions of Cobscook Bay. Levels of Alexandrium continued to increase in July, and the
DMR closed the soft-shell clam fishery from Moose Cove, Trescott to the Canadian border on July 14",
This closure remained in effect until September 20", leaving some clammers out of work for over two
months.

The following timeline describes shellfish closures during 2004:

July 6, 2004 - Red Tide Closure

Species: clams, quahogs, Arctica islandica, carnivorous snails

Area: Moose Cove, Trescott to Canadian border

EXCEPTION: Soft-shell clams can be harvested inside a line between Leighton Point, Pembroke and Denbow Point, Lubec.

July 9, 2004 -Red Tide Closure
Species: mussels, carnivorous whelks/snails
Area: Moose Cove, Trescott to Canadian border

July 14, 2004 - Red Tide Closure
Species: clams, quahogs, Arctica islandica, carnivorous snails
Area: Moose Cove, Trescott to Canadian border

July 16, 2004 - Red Tide Closure
Species: mussels, carnivorous whelks/snails
Area: Point of Main, Machiasport to Canadian border

August 8, 2004 — Flood Closure
Species: clams, quahogs, oysters, mussels
Area: Statewide from New Hampshire border to Canadian border




August 9, 2004 — Red Tide Closure
Species: clams, quahogs, carnivorous snails
Area: Jonesport-Beals bridge to Canadian border

August 27, 2004 — Flood Closure Repealed
Species: clams, quahogs, oysters, mussels
Area: Petit Manan to Canadian border

August 31, 2004 — Red Tide Closure
Species: mussels, carnivorous whelks/snails
Area: Point of Main, Machiasport to Canadian border

September 20, 2004 — Red Tide Closure

Species: quahogs, Arctica islandica, carnivorous snails
Area: Moose Cove, Trescott to Canadian border
EXCEPTION: Soft-shell clams can be harvested in this area.

October 1, 2004 — Red Tide Closure

Species: mussels, carnivorous whelks/snails

Area: Moose Cove, Trescott to Canadian border

EXCEPTION: Mussels can be harvested inside a line between Birch Point, Perry and Gove Point, Lubec.

The DMR notifies the public of changes to shellfish harvest areas through fax, email, the DMR website
and the DMR Red Tide Hotline at 1-800-232-4733. Because areas were opened and closed rapidly as
well as having overlapping closures, the Resource Center attempted to answer local questions about
closure areas by providing up-to-date color closure maps of the Cobscook region. An example of one
such map produced in 2004 is attached to this report.

Some areas of Cobscook Bay saw their mussel and clam beds closed to harvest for over two months
during the summer of 2004. This financial hardship led some harvesters to request assistance from state
legislators and the DMR. Inquiries were made about the possibilities of providing harvesters with
assistance through federal natural disaster relief funding. Questions still remain as to the feasibility of
using the federal disaster relief funding mechanism for hardships endured due to red tide closures.

Conclusion

During the 2004 phytoplankton monitoring season the Resource Center collected 225 net tow samples
and 8 cell count samples over 48 sample days, provided advance notice to DMR of the presence and
growth of Alexandrium, and provided phytoplankton monitoring services to Heritage Salmon on a fee-
for-service basis.

Red tide closures were in effect for soft-shell clams, quahogs, mussels, Arctica islandica, and
carnivorous whelks and snails at various times in different areas. In addition to red tide closures, flood
closures due to large amounts of rainfall were also enacted. Sometimes the red tide closures and the
flood closures were both in effect at the same time but ended at different times for different areas.
Shellfish closures in the Cobscook Bay region were particularly complex and confusing in 2004 and
caused considerable financial hardship to shellfish harvesters.

For more information contact:

Cobscook Bay Resource Center

Mailing Address: 4 Favor Street, Eastport, Maine 04631
Phone: (207) 853-6607 Fax: (207) 853-0688
Email:cobscook@yverizon.net Website:www.cobscook.org
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