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Harmful Algal Blooms (HABs) — “When the
Ocean Turns Toxic”(“Red Tide”)

What Happens

Harmful algal blooms occur when microscopic algae—tiny plantlike
organisms—multiply explosively. Certain species (such as Karenia brevis,
Alexandrium fundyense, and Pseudo-nitzschia) produce toxins that poison fish,
shellfish, and marine mammals.

As these blooms expand, they discolor the water (often rusty red, brown, or
green) and block sunlight. When the algae eventually die and decompose,
oxygen levels plummet, suffocating marine life.

Causes

« Nutrient Overload: Fertilizer and wastewater runoff from lawns, farms,
poiie and septic systems feed excess nitrogen and phosphorus into coastal
P~ wate;s
Marix u ondltlons Long stretches of hot, still weather aIIow algae

, "’

(~

-

S

Effects

~ « Fish, sea turtles, and dolphins suffer toxin exposure through =

S contammated prey.

=i ‘Seablrds feedmgon affected fish die from neurotoxicity or starvation.

LS P&“ﬁle can get respiratory irritation from airborne toxins and shellfish
a-‘jblsomng if closures are ignored.

. HABs@ devastate Iocal economies by closing beaches and fisheries.
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Low Oxygen (Hypoxia) or “Dead Zones”

What Happens

Oxygen in water is essential for aquatic life. When decaying algae or organic
matter consume oxygen faster than it can be replenished, oxygen levels fall
below 2 mg/L—a condition called hypoxia. Fish and crabs either flee or
suffocate.

Causes

« Nutrient pollution from agriculture or storm drains.
. Decomposition of algal blooms or sewage.
. Warm water holds less oxygen, so heat waves worsen the problem.
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=, Mass fish kills where species like menb,a,den croaker or spot float to
shore. Sh—

« Shellfish aqg bott®m dweéllers (oysters, tlamszerabs)-perivhhecause —
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Viruses, bacteria, and funl can s  thi
especially when animals are stress,er .‘ y

at pollution, or crowding.

Common Examples

. Sea Star Wasting Disease: Caused by densovirus; leads to
disintegration of sea stars.

. Avian Influenza (H5N1): Affects pelicans, gannets, and terns;
outbreaks have reached the Outer Banks.

. Fibropapillomatosis in Sea Turtles: Causes tumor growth linked to
herpesvirus and pollution stress.

. Mycobacteriosis: Chronic bacterial infection in striped bass
populations in North Carolina estuaries.

Causes

. Warm, stagnant water favors pathogen growth.
. Stressed or malnourished animals have weaker immune systems.
. Human and agricultural waste introduce bacteria into the ecosystem.

Effects

. Long-terr;n Po

TN TR .
. Potential transmis: on to o pécies or even humans through
contact or seafood. '
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I?C Wildlife Resources Commission regularly tracks turtle and bird diseases.
During summers with high temperatures or runoff, diseases can spread w,& .
rapidly, especially among species sharing nesting or feeding areas. ﬁ \




nimals outrige

E .fdel'vleaks from boats and vehicles.
F icides and herbicides from lawns and agncult!”: e
« Heavy metals (mercury, lead, arsenic) from industrial emis_sionm

. Microplastics that absorb and spread toxic chemicals. q
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/;Eyt e heaviest load.
. Reduced fertl.llty and deformltles in hatchkﬁgs
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_ T:L'ré-éﬁter Banks narrow barrler |slands are hlghly vuInerable to fuel Spl||S |

- ’f’rom boats,-f ; .._'|es and marinas. During storms, runoff-can transport
fertilizers, detergents, and oil reSIdues into the sound. Even small Spl||S in the
Pamllco Sound can perS|st for years. - D




What Happens
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Hypersalinity or Freshwater Flooding —
“Too Salty or Too Fresh”

What Happens

Marine species need stable salinity to survive. Extreme rainfall or
drought can shift this balance drastically in estuaries and sounds.

Causes

. Droughts: Evaporation concentrates salt levels, stressing
species adapted to brackish water.

. Heavy Storms or Flooding: Influx of freshwater lowers
salinity, causing osmotic shock.

. Stormwater Runoff: Carries sediments and nutrients that
compound thep;t;q_blem.

Effects i

Fish and shellfish suffer gsmotic’imbalancé and die off.

. Sudden changes can trigger secondary algal blooms or
bacterial explosions. S

. Long-term '//hanges shift which species can INe in an area.

Outer Banks Relevance

The Pamlico Sound is the largest lagoonal estuary in the U.S,,
where freshwater from rivers meets salty ocean water. After
hurricanes, salinity can drop sharply, causing fish and crab
deaths. Conversely, during dry summers, salinity spikes can
devastate oyster beds.



Human Disturbance or Acoustic Trauma —
“The Sound of Stress”

What Happens

Marine mammals depend on sound for communication, navigation,
and hunting. Loud underwater noises can injure their hearing or
disorient them.

Sources

. Naval sonar and seismic testing.
« Pile-driving and offshore construction.
. Ship traffic and explosions.

Effects

. Whales and dolphins may strand en masse after sonar
exercises.

. Internal bl”eedmg and disorientation cause death even without
visible injury. i

« Chronic expo§, I _. ‘;é'rferes with feeding and reproduction.

Public : awareness ensures monitoring and mltlgatlon measures are
“in place to protect marine mammals. 7



Combined Stressors — “When Everything
Hits at Once”
What Happens

Most mass mortality events result from multiple st
together rather than a single cause. For instance:

. A heatwave triggers algal blooms.

Why It Matters e

These compound events are becoming more frequentas climate
change amplifies heat, cold, rainfall extremes, and ocean
chemistry shifts. Wildlife already stressed by one factor (disease,
pollution) may not survive an additional shock. ‘

Outer Banks Relevance

In 2021 thousands of fish died quNC estuaries following heavy
ram /, utrient ru NC -lmgerlng heat. Combined stressors

can 3 rtles, fi iltaneously—signaling broad
ecosystem' e
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What You Might See on tﬁe.OuterBa

crabs washing up in clusters along the surf.
dolphins stranded after storms or cold

. Seabirds or p
inlets. '
. Odors or discoloration in near-shore wi:
brown, rst-red tint).
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o Sea turtle
252_—241 7367 or Networ
hour hotlme 252-441-8622
OAA Marine Mammal Stran
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Y Why Reportlng Matters | | A

i : Each report adds toa stateWIde database used by NDAA and

Bl ' NC agencnes to monitor ocean health. ‘

’. Tissue samples, stomach contents, and. water tests can reveal
toxms, dlseases or poIIutants e

. Early detectlon allows smentlsts to issue health advnSorles or

close shelt _,‘\sh~b\eds to protect people and wnldllfe
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