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Introduction

Coral Watch Overview

Thank you for your
support in helping to
monitor coral reefs in
Belize! Asa Coral Watch
Volunteer there are a
variety of tools that have
been developed that will
make learning about
coral reefs and how to
monitor them easy!
While learning about the
Coral Watch Program @
and how to identify coral &

bleaching on the reefs,
you’ll also learn the
basics of reef ecology
including reef zonation and growth
forms. Coral Watch Volunteers will
also learn about coral bleaching and
coral disease in order to distinguish
between the different causes that
make stony corals turn white. The
Coral Watch Volunteer Handbook

accompanied with the
Coral Watch Training DVD
& Coral Bleaching ID
Cards will help prepare
you to make learned
observations on the
severity of coral
§ bleaching and how
¥ simple and quick it is to
submit your observations
using the Coral Bleaching
Reporting Form.  With
each survey and report
% you submit you will gain
3 experience and be better

able to distinguish
between the different stresses that
make corals white. You’ll be able
share your knowledge with
colleagues and others visitors to
Belize reefs and even encourage them
to become volunteers with the
programaswell!
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The Mesoamerican Reef Coral Watch Program
in Belize is coordinated by:

First Printing June 2010
Copyright 2010 ECOMAR
Prepared by Linda Searle & Shakera Arnold
PO Box 1234, Belize City, Belize TEL: (501) 223-3022
www.ecomarbelize.org

The Mesoamerican Coral

Reef Watch Programis an
“Early Warning Alert
System” for coral
bleaching in the
Mesoamerican Reef
region. The goals of the
Programare:

1. To establish an
“Early Warning Alert
System” for coral
bleaching,

2. To report other
changes in the reef
ecosystem that divers
and snorkelers may
notice, and

3. To identify and
protect "resilient reefs"
or those areas of the reef
thatbleach but recover.

Early Warning System

To achieve these goals
the program relies on
volunteers to monitor
the reef and submit
monthly reports, and
more frequently during
peak coral bleaching
events. The reports
submitted by volunteers
form the first step in the
Belize National Coral
Bleaching Response Plan
and are monitored by
members of the Belize
National Coral Reef
Monitoring Network.
When these reports
indicate that there are
bleaching coral colonies,
scientific monitoring is
conducted by the Coral
Network members at

Is there evidence of
mass coral bleaching?
K -

more than 50 sites
throughout Belize.

Coral Watch
Volunteers learn about
coral reef ecology and
how to identify coral
bleaching and coral
disease. Monitoring the
reefs is easy once you
know what to look for
and only requires that
you take a slate with you
on your dive or snorkel
trip and record the
number of coral colonies
you see bleaching. If no
bleaching is observed we
need to know this as well
since this helps identify
resilient reef sites.

& Impact Assessments

Coral Watch Volunteers play a key roll in the Coral Bleaching Early Warning
Alert System. We need more eyes on the reef!



C limate change impacts
have been identified as
one of the greatest global
threats to coral reef
ecosystems. Climate
change is having negative
effects on coral
populations via at least
three mechanisms: coral
bleaching, coral disease
and ocean acidification.
The Coral Watch program
attempts to measure the
level of impact climate
change has on coral reefs
and to identify areas that
may be resilient, or those
that may bleach but
recover quickly.

It is important to
understand the many ways
climate change can impact
coral reefs. Carbon
dioxide, methane, and
other greenhouse gases
trap heat, leading to global
warming. The increase in
ocean temperature is
variable and quite subtle:
on the order of 1° C over
the last several decades.
But even such modest
changes have caused
mass-coral mortality
events around the world
during some of the
especially warm summers
we have all experienced
over the lastdecade.
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CORALBLEACHING

Coral bleaching is the
whitening of corals, due to
the loss of color from a
coral as it expels its
zooxanthellae in response
to stress. The obvious sign
of coral bleaching is that
the coral will be white. If
tissue is present then it is
bleaching. If no tissue is
present then it is disease
oranimal predation.

Corals turn pale before
they bleach and different
corals pale/bleach
differently though most
turn white. The massive
starlet coral turns light
blue when it bleaches and
some corals fluoresce
bright orange/red.

Paling is the initial
response when corals
bleach and parts of the
colony will be lighter in
color than normal. Part
bleached is when part of
the coral colony becomes
bright white and whole
bleached is when 90% or
more of the coral colony is
bright white. Prolonged
bleaching can lead to
invasion by algae and
coral diseases, and death.
One colony is not a
problem, but this can
happen over very large
scale and lead to the

collapse of the whole reef structure,
i.e. loss of habitat for fishes and other
reef organisms. When this happens, it
has a great impact on ecosystem
services and the people that rely on
these habitats for their livelihood, such
as persons in the fishing and tourism
industries.

CORALDISEASE

Ocean warming can also indirectly kill
corals by magnifying the effects of
infectious diseases, which are one of
the primary causes of coral loss,
particularly in the Caribbean. The
number, prevalence, and impacts of
diseases of corals and many other
types of marine animals have been
increasing over the last 20-30 years.
The severity of marine diseases could
increase with temperature for several
reasons. Because elevated water
temperature causes corals
physiological stress, it can also
compromise their immune system,
potentially making them more
susceptible to infections. Additionally,
increased temperature could also
benefit bacterial and fungal
pathogens, making them more fit
and/or virulent.

OCEAN ACIDIFICATION

The third and greatest concern is that
the world's oceans are becoming more
acidic. By burningimmense amounts of
fossil fuels, humans are rapidly
increasing the concentration of carbon
dioxide (CO2) in the atmosphere (by
roughly 30% to date). A quarter of the
CO2 produced by the burning of fossil
fuels enters the ocean and reacts with
water to form carbonic acid, acidifying
the ocean. We have already lowered
the pH of the ocean by about 0.1 unit
which makes it more difficult and
energetically costly for corals to
secrete their calcium carbonate
skeleton. This will reduce the ability of
corals to compete with other species
like sponges and algae and to keep up
with higher rates of sea level rise. Coral
populations might also recover more
slowly from other climate change-
related stressors like bleaching and
infectious disease or from natural
disturbances and mortality agents like
storms or predation.

By volunteering with the Coral
Watch Program you can help conserve
reefs for future generations by helping
to identify reefs resilient to the impacts
of climate change.

4
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Littoral
he refers
to that part of a sea that

is close to the shore. In
coastal environments
the littoral zone extends
from the high water
mark, which is rarely
inundated, to shoreline
areas that are
permanently
submerged. This zone
includes beaches and
mangroves and their
prop roots and the very
important littoral forest,
which is the rarest and
most endangered
habitat in Belize due to
coastal development.
The littoral forest is very
important for shoreline
protection and provides

essential habitat for
many species of birds
and important fishery
products. Mangrove
prop roots harbor many
species of corals,
sponges, plants and
animals.

All coral reefs have
distinctive horizontal
and vertical zones
created by differences in
depth, wave action,
water current, light
penetration,
temperature and
sedimentation. Although
the exact characteristics
of each zone may vary
slightly depending on
the location and type of
reef, all reefs have a

Patch

~—— Reef Flat—

~—Lagoon—

Reefm

If you were scuba
diving or snorkeling
away from land, you first
would encounter the

which is made
up of the and

. These zones

are relatively shallow
located closest to shore.
The reef flats shallow
waters experience wide
variations in
temperature and salinity
and due to river run-off
sediments accumulate
here. The lagoon
supports and
fields of seagrass beds
which support
manatees, dolphins and

Reef

Reef:
Crest

Buttress
/one

2NE

<— Fore Reef —

REEF

seaturtles. The is
directly behind the reef crest
and is comprised of important
reef building corals like the
mountainous boulder and
staghorn corals.

After marveling at the
marine life in the lagoon and
back reef, you'd notice the reef
starting to slope upward,
forming the . As the
highest point of the reef this
zone is exposed at low tide.
Encrusting algae are prevalent
here, busy repairing the
constant damage caused by the
waves. Windward of the reef
crest can be found large stands
of elkhorn and brain coral
which can withstand wave
action experience by this zone.

Just outside the reef crest is

the , Where
the spur and grooves
provide habitat for sharks
and schools of fish.

At the edge of the
continental shelf is the

,or . At the

drop-off you’ll find high
species diversity, but at
greater depths reef-building
corals become sparse due to
limited light availability.

Most

make

observations popular snorkel
and dive sites that are located
in the back reef and fore reef
zones, but reports from all
areas are needed. ¥

Deep

Fore

Reef
or

Dro
Of




Brain coral is easy to
identify since it
resembles a brain.
Cactus coral is a
relatively flat, plate-
shaped coral that
features ridges around
the edge and through
the middle. While brain
corals are primarily
found in water
shallower than the
drop-off, cactus corals
are more common in
deeper waters.

Branching corals are
characterized by having
numerous branches,
some with secondary
branches. The forms of
branching corals vary
and include the
common finger,
staghorn and elkhorn
corals, and the
uncommon pillar coral.

Part Bl‘egc'he"d‘

Lettuce and sheet, or
plate corals, grow in a
flattened plate, saucer-
like or thin sheet fashion.
They are comprised of
thin disc-shaped colonies
with corallites growing
only on the upper
surface. . These are very
common corals found on
the reefs in Belize and are
found at all depths.
Examples include lettuce
coral, and white star
sheet.

ey ! &
Part Bleached

Mound corals include
hemispherical,
irregular-shaped or
encrusting colonies
whose lower surface is
usually attached to the
substratum. Examples
include mountainous
star coral, massive
starlet coral, elliptical
coral, and mustard hill
coral.

* Growth forms courtesy
New World Publications

Part Bleached

Flower corals have
solitary, encrusting or
clumping growth forms
and often have polyps on
elongated stalks.
Examples are smooth
flower coral and rough
flower coral.




Dead coral can be
confused with bleaching
coral because it appears
tobelightincolor.

Coralliophilia

Mollusks of the genus
Coralliophilia feed on
corals, and leave the
exposed skeleton which
resembles bleaching.
The snails are well
camouflaged with
encrusting algae
growing on their shell.
Coralliopilia are
commonly found on
elkhorn coralbutalso on
other corals like this
lettuce coral.
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Fish Bites

Parrot fish bite corals
when they feed and
when the coral tissue is
removed the skeleton
becomeswhite.

Damselfish

Damselfish are the
farmers of the sea since
they bite coral to grow
their food!

| New Growth

ol

New growth on coral is
white since no
zooxanthellae have
colonized the coral
tissue yet. This is most
obvious on branching
coral like staghorn and
elkhorn where the tips
and edges are white.
Some boulder corals
display new growth
suchas this boulder star
coral.

Fire Coral

Fire coral is a colonial
marine organisms that is
often found growing
over dead soft corals.
Technically they are not
true corals but are more
closely related to
jellyfish and other
stinging anemones.
Under stress fire corals
also exhibit signs of
bleaching.

Soft Coral

Soft coral like the sea
whips also bleach under
stress. The colonies will
appear light in color
sometimes the
branches are more
white than the base.

Sponges

Zooanthids

Zoanthids come in a
variety of different
colonizing formations
and in numerous colors,
but the most common is
the white encrusting
zooanthid which is
often mistaken for hard
coral. They appear as
mats on the coral reef
and show signs of paling
and bleaching just like
stony corals.




Black band disease is
characterized by a dark
ring, or band, that
separates healthy coral
tissue from freshly
exposed coral skeleton.
Where the coral tissue
has been dead, algae will
begin to grow. Black
Band migrates across
coral colonies at a rate of
3mm to 1 cm/day
completely degrading
coral tissue. The disease
is composed of
numerous
microorganisms,
including a dark
community of
phosynthetic
cyanobacteria or
bluegreen algae and
white specks of sulfur
bacteria.
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White band is a disease
specific to staghorn and
elkhorn corals. Tissue
loss usually proceeds
from the base of the
colony up the branches
to the tip, although it can
begin in the middle of a
branch as well. After the
tissue is gone algae
begins to grow over the
skeleton.

White Plague
N

White plague is
characterized by an
abrupt line or band of
white, exposed coral
skeleton that separates
living tissue from
infected tissue. The
disease forms irregular
patterns and progress at
3mm/day. White plague
affects bolder corals.

0

characterized by white
circular lesions on the
top surface of elkhorn
coral branches. Itis
caused by a bacterium
that is widespread in
both terrestrial and
aguatic environments as
well as in mammalian
and arthropod hosts. In
most cases most of the
affected tissue dies
rapidly, and subsequent
enlargement of the bare
skeletal areas slows after
a few days and
eventually stops and live
coral tissue usually
grows over the lesions in
time.

Yellow blotch or band
begins as pale, circular
blotches or as a narrow
band of pale tissue at the
colony margin, with
affected areas being
surrounded by normal,
fully pigmented tissue. As
the disease progresses,
the tissue first affected in
the center of the patch
dies, and exposed
skeleton is colonized by
algae. The area of
affected tissue
progressively radiates
outward, slowly killing
the coral. This disease
primarily affects
mountainous star coral.

In dark spot disease the
affected areas appear as
dark purple, gray or
brown patches of
discolored tissue, circular
or irregular in shape, that
are scattered on the
surface of a colony, or at
the colony's margin. The
discolored tissue
increases in size and
radiates outward as the
area first affected dies.
Darkened polyps often
are depressed and
appear smaller in size
than normal polyps. DSD
is most commonly
observed on massive
starlet coral and blushing
star coral, but this
condition also affects
mountainous star coral.

13



Importance of

Coral Reefs

Instructions
by Section

Bleaching Report Form

“We do not inherit the
Earth from our
Ancestors, we borrow
it from our Children.”

Native American Proverb

(:oral reefs are the most beautiful of all
aquatic ecosystems. They contain the
largest variety of species of marine life
inasmall area, and produce more living
biomass than any other marine
ecosystem. Coral reefs formanintegral

unit with nearby seagrass beds and
mangrove nurseries which support
Belize’s fishing industry. Coral Reefs
provide many free economic and
environmental services, including
multiple fishery products, a focus for
marine based tourism, generation of
sand for beaches, and protection of the
shoreline from waves. These inherent
values of coral reefs are why we need to
conserve these ecosystems now for
future generations.

Section |: Observer Information
Insert your name and contact details.

Section II: Site Information
Insert details on the site surveyed.

Section IlII: Did you Observe
Bleaching?

If you answer No, then you your
report is complete. If you answer Yes,
move on to Section IV.

Section IV: Bleaching Observed

This is where you will record the
number of corals that were observed
paling, part bleached, or whole
bleached. When recording the
number of corals that are paling or
bleaching, use tally marks ( [§jj )to
keep record. In this section the reef
zone for the site surveyed must also
be recorded.

Section V: Additional Notes

Report specific species bleaching,
percent of coral colony bleaching,
disease, or other species that were
bleaching. You can also record your
turtle observations or other rare fish
like rainbow or midnight parrotfish or
sharks!

Did you take Photos?

If you have an underwater camera
please take and submit photos of the
corals that appear to be bleaching.
Your photos will be shared with Coral
Network members so that they can
review the level of bleaching.

Belize Coral Watch Program

i
Bleaching Report Form Pragrarma d¢ Dhawaciin e Carale
Items with * are required for data analysis el Amemifr Hesermericang
www,merearglasich. an) Pesamerica (eral feel Watoh Program
|I. OBSERVER INFORMATION
Name* Tel* Email*
Street Address City Zip
Country* Nationality
Stakeholder Category* Recreational Snorkeler/Diver idleur Gu  Fisherman Researcher
1. SITE INFORMATION Survey Method* Snorkeling Scuba Diving
Survey Date* Survey Time Location*
(dd/mm/yy) (i.e.eff@j30 - 11:15 am) (i.e. Turn
Organization/Dive Center* Site Name*
GPS Points (UTM, Lat/Long), Datum
Max. Water Depth* (ft/ m) Water Temp ( °F / °C)
Ill. DID YOU OBSERVE SIGNS OF BLEACHING? *  -¥EBntinue with Section IV & V No- Finished

IV. BLEACHING OBSERVED V. ADDITIONAL NOTES

(i.e. species bleaching, disease, other species
that bleach, unique marine life sighted, etc...)

GROWTH FORM SEVERITY NUMBER OF COLONIES
Pale
BRAIN/
CACTUS Part Bleached
Whole Bleached
Pale
BRANCHING/
PILLAR Part Bleached
Whole Bleached
Pale
BOULDER/
MOUND Part Bleached
Whole Bleached
Pale
FLOWER Part Bleached
Whole Bleached
Pale
LETTUCE/
SHEET Part Bleached
Whole Bleached
Use Tally Marks or
Circle Reef Zone: Patch Reef, Back Reef, S=single (1), F=few
Reef Crest, Fore Reef, Drop Off (2-3), M=many (4-9),
A=abundant (10+)

marine sightings to ECOMAR.

Please submit any photos of bleaching
coral, coral disease or any unique

Remember: If there is no bleaching, we still need to receive

monthly reports on your sites so we can monitor change over time!

We value your participation. Please direct any questions to: Linda Searle, Belize Coral Watch Program

TEL: +(501) 223-3022

Email: linda@ecomarbelize.org

V062010

ecomarbelize.org/submit_report/coral _watch
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