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MOST KINDERGARTNERS
will tell you that the ocean is
blue. But seasoned mariners

have often marveled at the ocean’s many
other colors. From the burnt green of
Samuel Coleridge’s “witch’s oil” water to
the “white squalls” of Herman Melville,
to Homer’s “wine-dark sea,” each color
tells a different story.

What story does it tell, then, when
the sea is red?

You might have heard of “red tides.”
This is a colloquial term for what scien-
tists call “harmful algal blooms” or
sometimes just “harmful blooms.” Many
of them do paint the surface of the ocean
a distinct color, ranging from orange to
brown, or even golden. In 1770, in one
of the earliest recordings of a red tide,
Captain James Cook wrote: “The Sea in
many places is here cover’d with a kind
of a brown scum, such as sailors gener-

ally call spawn; upon our first seeing it,
it alarm’d us, thinking we were among
shoals, but we found the same depth of
water where it was as in other places.”

Cook was describing the type of algal
bloom that has become the focus of
research and resource management
around the world. Some stain the sea to
such an extent that they are visible from
outer space, while others leave no visible
trace at all. 

Harmful blooms can occur in the ocean as well as lakes and ponds. Shown here is a cyanobacteria bloom
from Sabattus Pond in central Maine. The clumpy one, called Aphanizomenon, is toxic.

The Hunt for Red Tides
The biology of toxic algal blooms

BY NICHOLAS R. RECORD
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his shop door and check the old tender
resting in the grass.

Of course, Buchholz could have built
a tender straight from the jig, but the
reproduction would have been less exact-
ing and he would have missed the inter-
play between old and new.

Buchholz noted that any person
building wooden boats today carries
some sense of continuity with their boat-
building forebears.

“When you look at the 18th century
photographs of the shipyards you see the
same tools I have here,” he explained.

A supply of crooked locust that
Buchholz had on hand was used for the
framing. Locust is ideal for boatbuilding,
he explained, on account of its durabili-
ty, its rot-resistance, and its growth pat-
terns that often mimic specific hull
shapes. Thus, the bottom frames and the
stem were fashioned from single pieces
of wood. 

Buchholz described the tender’s hull
shape as a warped bottom, meaning it is
fairly sharp up front and then it evolves
into a shallow deadrise at the transom.
The hull is planked with Okoume marine
plywood; the sides are ¼" and the bottom

is 3⁄8"—the bottom is covered with two
layers of 10-ounce cloth set in epoxy. The
transom is cut from ¾" Sapele plywood.
The keelson is Douglas fir and the skeg is
oak. The seats are pine, straight from the
lumber pile of Emery’s late father. Finish-
ing treatments include pine floorboards
and canvas gunwale guards. 

Emery chose to paint the hull black
and to balance the interior between
white and tan, a scheme that matched
the tender of his youth. 

A few years after the gas station
sighting, that original tender finally did
find its way back to Emery. But by then
most of it had rotted. 

“I kept the spray rail,” he said,
motioning toward a slender length of
patina-tinted wood that hung from his
workshop ceiling. “That and the oars are
all that’s left.” The Sitka spruce oars,
feather light, were sanded and re-painted
and now rest atop the floorboards of the
new tender. Out of appreciation for
Buchholz’s work, Emery christened the
boat Apache. The name also appealed to
his inner rebel. 

“I wanted to relive my childhood,”
said Emery, chuckling. 

Emery has asked Buchholz to build a
second tender, and once it is complete,
the boat will be loaned to Dark Harbor
Boat Yard as a token of thanks.

When I asked Buchholz what was
remarkable about the Dark Harbor ten-
der he said that it was a throwback to the
1950s era of hard-chine motorboats that
blossomed as plywood and outboards
became more reliable and affordable. 

“The boats were fun,” Buchholz
said, “plans were all over the place. Any
guy with a garage could build one.
This boat harkens back to that great
optimistic time.” ✮

Donnie Mullen is a writer and photographer

who lives in Camden with his family.

APACHE BOATWORKS
31 Gosses Hill Road, Camden, ME
207-975-6980
www.apacheboatworks.com

DARK HARBOR BOAT YARD
700 Acre Island, Islesboro, ME
207-734-2246
www.darkharborboatyard.com
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nitzschia are toxic. But when certain con-
ditions are just right in the ocean, and
the bloom starts to churn out domoic
acid, the results can be deadly. Domoic
acid is a neurotoxin that accumulates in
the food chain. Shellfish filter and con-
centrate the toxin, and birds and mam-
mals that eat these shellfish can acquire
amnesic shellfish poisoning. Symptoms
include vomiting, dizziness, respiratory
problems, seizures, and possibly death.
This was the sad fate of the shearwaters
that day in 1961.

Most toxic Pseudo-nitzschia blooms
in the United States have been on the
west coast. In the fall of 2016, however, a
toxic bloom occurred along the
downeast coast of Maine. It appears to
have been a Pseudo-nitzschia species new
to Maine. Some species may be spread-
ing their ranges due to both climate
change and transport in bilge water.
Luckily for seafood fans, shellfish in
Maine are rigorously tested. 

Still, more blooms mean more clo-
sures and more economic losses—not to
mention the insane birds.

In Maine, stories about algal blooms
have become more common. Much of
the coast was shut down to shellfish har-
vesting the past two falls after blooms
downeast. Scientist were monitoring
another algal bloom in Casco Bay last
September. 

Here are three stories about harmful
blooms that affect everything from the
water we drink to the air we breathe.

PSEUDO-NITZSCHIA: Our first story
begins in San Francisco. A trolley passes
by, and a woman crosses the street,
emerging from the urban bustle. Her
morning walk is suddenly interrupted by
a catcall, and then by an unsettling
cacophony of birds overhead.

This is the foreboding opening
sequence to Alfred Hitchcock’s horror-
thriller feature The Birds. Throughout
the film (spoiler alert), flocks of birds
bombard coastal residents in bizarre and
seemingly senseless ways. While this film
is a well-known classic, it is often forgot-
ten that the story was inspired by actual
events. On August 18, 1961, flocks of
sooty shearwaters—usually docile
seabirds—dive bombed buildings in
North Monterey Bay, coughed up
anchovies, and died in the streets.

The phenomenon went unexplained
for about 50 years, until a group of

oceanographers revisited a collection of
zooplankton sampled at the time of the
event. The researchers were able to iden-
tify the culprits in the stomachs of the
zooplankton—a tiny, single-celled algae
called Pseudo-nitzschia. 

Pseudo-nitzschia is a diatom—a
glass-walled algae—that can produce a
toxin called domoic acid. Not all Pseudo-

Pseudo-nitzschia microscope image from a sample taken off downeast Maine in the fall of 2016.

Peter Countway collects a phytoplankton sample
in coastal Maine waters.

Samples of Alexandrium from Bigelow Laboratory’s collection. The collection was named a
National Center and Facility by the U.S. Congress (Public Law 102-587, Oceans Act of 1992),

and this collection of strains enables the study of harmful algal blooms. 

State toxin monitoring
A toxic bloom of Pseudo-nitzschia last fall
prompted the recall of more than 58,000
pounds of blue mussels from shellfish deal-
ers and led to the closure of hundreds of
miles of Maine coastline to shellfish harvest-
ing for more than two months.

A similar Pseudo-nitzschia bloom in
2016 also forced a recall and closed a large
stretch of coastline to harvesting. No illness-
es were reported as a result of either bloom. 

Hoping to prevent yet another recall,
the state is re-evaluating its shellfish moni-
toring program to be more proactive by
closing harvesting areas earlier, according
to Maine Department of Marine Resources
spokesman Jeff Nichols.

Until now, Maine’s biotoxin monitoring
program has been focused on Alexandrium
(what most of us think of as red tide.) Its
blooms are fairly gradual. Pseudo-nitzschia
blooms at a much faster rate and can
become poisonous quite suddenly.
Researchers are still trying to figure out why. 

In order to make sure there are no
known alerts in place, people who want to
harvest shellfish for personal consumption
should always check with their local
municipality. 

“There may be a requirement for a
license for recreational harvesting and
towns receive notices on closures,” Nichols
said.

DMR also posts notices of closures at
http://www.maine.gov/dmr/shellfish-sani
tation-management/closures/hotline.html.

44                                                                                                                MAINE BOATS, HOMES & HARBORS | January / February 2018 | Issue 150

P
h

o
to

 b
y 

P
e

te
r 

C
o

u
n

tw
a

y

P
h

o
to

 b
y 

P
e

te
r 

C
o

u
n

tw
a

y
P

h
o

to
 b

y 
S

a
ra

 W
o

o
d

m
a

n



All trademarks mentioned are owned by, or licensed to, the AkzoNobel group of companies. © AkzoNobel 2017.8889/1217

We use InterProtect® 2000E because
it protects your investment, your boat. 
We use it to prevent water absorption 
in fiberglass hulls and on metals,
it protects against corrosion.
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water migration through the paint.
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apply. For us, it’s also the number
one choice for antifouling primer.

yachtpaint.com

Scan this QR code to see Gary’s video

It’s the best 
universal 
primer for
any boat…

Gary Alderman
Snead Island Boat Works

DINOFLAGELLATES: Our second story
takes us back a little further, to Mexico
in 1648. A Franciscan monk named Fray
Diego Lopez de Collogudo wrote of a
ship from Spain that “encountered a
mountain of dead fish near the coast.”
Based on his account, this was likely an
early report of a fish kill caused by a
toxic algae called Karenia brevis.

Karenia is a dinoflagellate—another
single-celled algae. This one swims
around by wiggling tiny hairlike
appendages called flagella. It is common
in the Gulf of Mexico, and when large
blooms occur, the production of brevi-
toxin can cause paralysis and death in
fish, birds, and mammals. It can even
cause coughs and wheezing in beachgo-
ers who inhale the air near a red tide. As
with Pseudo-nitzschia, there is careful
monitoring in place.

Dinoflagellates are found all around
the world. Many produce the biolumi-
nescence that makes waves sparkle at
night. Some are responsible for the type
of algal blooms that gave red tides their
name, though they come in a range of
colors including pink, orange, brown,
and green. They are a natural part of
marine ecosystems, and many of them
have a yearly bloom cycle, much like
plants on land. 

In the Gulf of Maine, the most com-
monly referred to “red tide” is another
dinoflagellate called Alexandrium. It does-
n’t actually turn the sea red, but it’s still a

concern for shellfish growers and har-
vesters. The National Oceanic and Atmos-
pheric Association produces red tide fore-
casts—much like weather forecasts—so
that people can stay on top of the blooms.

CYANOBACTERIA: The last tale starts
roughly 2.45 billion years ago. There was
no San Francisco or Gulf of Maine, but
there was a microbe-filled ocean. If you
could travel back in time to look around,
as soon as you stepped out of your time
machine into the open air, you would

quickly suffocate. At that time, there was
no oxygen in Earth’s atmosphere.

The reason we have breathable air
on Earth is because a group of organ-
isms called cyanobacteria spread across
the oceans, leading to photosynthesis
on a massive scale. Cyanobacteria,
though they used to be called “blue-
green algae,” are a type of bacteria. One
of the outputs of photosynthesis is
breathable oxygen, which filled the
atmosphere over the ensuing hundreds
of millions of years.

So—thank you, cyanobacteria.
The downside to cyanobacteria, as

you might have guessed by now, is that
some of them produce harmful blooms.
Fast-forward a couple of billion years to
the present day, and human civilization
has clustered around water reservoirs
across the globe. Urban populations
draw on these reservoirs for drinking
water. At the same time, large-scale agri-
culture around reservoirs sends excess
nutrients flowing into them. When
nutrients are high and weather condi-
tions are right, toxic cyanobacteria
blooms can occur, making water unsafe
to drink. 

The toxin is called microcystin, and
produces symptoms like rashes and liver
damage. In 2014, a toxic bloom shut
down the drinking supply for 500,000
people in Toledo, Ohio, and led the gov-
ernor to declare a state of emergency.
Due to land development and climate
change, toxic cyanobacteria blooms are
becoming more common, and even
occur in Maine.

There are myriads of microbes in the
world’s oceans and lakes. One drop of
seawater can contain millions and mil-
lions of them. Some are harmful algae,
others are quite beneficial to humans.
We might not think about microscopic
life forms on a daily basis, but they are
fundamental players in our health, our
safety, and our economies. As funding
for Earth science comes under threat, we
should keep in mind that we ignore the
Earth’s microbiome at our own peril.
When the color of the sea tells a story, we
would do well to pay attention.         ✮

Dr. Nicholas R. Record is a senior research sci-

entist at Bigelow Laboratory for Ocean Sci-

ences. Disclosure: The author shares a distant

ancestor with modern-day algae.
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Not all colorful blooms are harmful or toxic.
This species, Haematococcus, produces a bright red pigment, and has potential use in fish feed.

A microscopic close-up of an 
Alexandrium cell, which is what many people

think of as red tide. 
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