


Executive Summar
. SNXdzRI Qa O 2 Nltife. WithNdBi§ feport and online sources of
R EE F encircle our island like an reef monitoring data  such as
| undersea castle, protecting www.BermudaBREAM.org, BZS Reef Watch
m‘ our island from storms. provides a public source of information on the
- . SNIXdzRF Q& NB S F & cohdiidh Rfdnd Gital dokareef habitats and the

limestone sand that forms the island, take 97%  fishes they support.
of the energy from oncoming waves, provide

venue fortouring and recreationalactivities, _ ) -
in the Sea Life Index foeef condition from

produce many kinds of food and attract ) T _ _
. , O Dode to a &re. WhileBermuda retaied a
overseas scientists and students. As Caribbean T
high alundanceof planteating fisheshard

islands struggle to limit the deterioration and
. . e corals and sea weeds crossed the threshold
collapse of their reefs and fisheries, it is critical i N ) )
TNRY aD22Re¢ U2 aClANE F2

that we in Bermuda both monitor the q ches haSiyl A v &R & 9K 8
ecological conditio of our coral reefs and fish Pred atqry F'; es hasry y SR y UuKsS
stocks, and actively manage the effects of many grade since 2013.
local and global impacts that can harm reef and Predatory Fishes were only seen to be

fish health. abundant on6% of the reefs visited. These
predatory fsh, the groupers and snapperare
important in controlling the numbers of coral
killing damselfish that live on theef. Over

80% of reefs were seen to have very low to no
predators.With few predatory fislpresent

In 2016, S NJY dzR I shawed\dB8limed

With major sipport by Hiscox Bermuda Ltd,
28 teams of trained citizen scientists signed up
to survey 56 coral reefs located across the
entire Bermuda lagoon in the summer of )1
While inclement weather conditions postponed ]
. . . damselfish were seen to be very abundant on
the efforts of this citizen science flotilla on Reef

Watch Day 208, all teams learned about the many of the reefsWe found the same pattern
§O02f238 2F . SNNdzR, and Y |-9f\f29\°9;e§2’ pr%df}“%z\ametgp {(pany damselfish
raised support for the BZS Reef Watch Project. In 2013, 2014, and 2015

Over the next two months, 12 teams Overall the intent of Reef Watch is to teach
successfully surveyed the@3 chosen reefs. Bermudian residents how to recognize the signs
Information was collected on reef enviren  of healthy and distressed reefs, to learn how to
mental conditions, the status of fish population survey reefs and to share their knowledge with
and on the condition of sessiland mobile reef the rest of the island and the world. Fthe
organisms such as hard and soft corals, marine foyrth year in a rowpver 100citizen scientists
plants, and sea cucumbers. By surveying these tgok part in Reef Watch, in the classom and

reefs for thefourth time, we can start to build on the water, and we hope that even more will
an understanding if and how the condition of  {ake part next year.

the Bermuda reef lagoon changes through

BZS Reef Watch 2016 1



Introduction

Reef Watch was designed to provide local
residents ofBermuda with the tools to critically
evaluate the condition and threats to Berm
dzRI Qa O2N)Xf NBSTa.We Rl
provide training, with handson-experiencein 2.
reef surveysand creae a public portal to share 3.
information with the broaderpublic, resource
managers and policy makers.

The Reef Watch programme addressed these

needs by:

1. Training snorkelers and divers in the
identification of key species of fishes, corals
and other reef invertebrates, assessment
methods for coral reefs andassociated
fishes, taking advantage of unique facilities
available at the BAMZ, including its
aquarium.

2. Providing knowledge on the range of reef
fishes, benthic biota and reef habitats
around Bermuda and their separate eco
logical challenges and value.

3. Providing initiatives/rewards for sampling
across a range of reef habitats, so that the
citizen scientist becomes intimately aware
of the issues facing each reef zone

4. Having a grand day of community action, to
develop the network and crystallize the
initiative  focussed on enhancingour
understanding ofi KS KSI f ( K
reef ecosystem.

5. Providing the medidased and online
vehicles for citizergenerated data sharing
and interpretation, its transmission to
policy makers and resource managers, and
as a serihel warning system to detect
significant environmental events such as
fish dieoffs or coral bleaching, so they can
be addressed by the Bermuda Gov
SNYYSyidQa 5SLJ NI Yasdy @
Natural Resources
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Past Reports

The Annual Reports for the years13&) 2014,
and 2015 can be viewed at the following
websites:

w2 Drg | € FTAAK
www.bermudareefwatch.org
http://bermudabream.org

atz201a

Methods

Methods Manual

The methodologies used for Reef Watch are
available in the Reef Watch methods manual
(Murdoch 2014) available at the following web
page:

http://www.bermudabream.org/bzsreef-
watch.html

Training Video

In addition, in 2015, BZS developed a training
video that supplements the Reef Watch
methods manual, and provides a refresher
course for those who have already undergone
primary training in the classroom in a previous
year. The training videcan be seen at:
https://vimeo.com/120167911

Site Selection

In 2013, 55 sites were selected for potential
asseSsNANUY Ith@ Zitizen scientists. Since it
seemed likely that more reefs will be needed as
the popularity of the project grows through the
years, a new set of 100 reefs were selected for
the second year of Reef Watch in 2014. These
100 sites were used again in 204/ad 2016and

will be used in future years

2T 9YODANRYYSYI
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https://vimeo.com/120167911
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A map of the 10 sitesavailable for selection by BReefWatchsurvey teams.
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A map of the23 sites surveyed in 2016. Additional sites were selected, but inclement weather
prevented many teams from assessing their reefs this year.
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Ecosystem Condition Sea Life Index
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Synopsis

The Sea Life Index is a combination of four fundamental indicators of the ecological condition of each
reef, derived from the survey results, as described in the table below. The parameters values from

each indicator are combined to form the Seiée Index number that indicates the ecological health of

GKS NBEST 20SNIffo +FfdzSa FT2NI SFOK aSLINIGS LI NI
their relative contribution to overall reef condition.

Saone TGN

Predatoy Fishe®Density <10 10-20 > 20

Herbivorous FisheSensity <20 20-40 >40

Hard Coral Cover (9 <10 10-30 > 30

Sea Weed Cover (9 >50 15-50 <15

Sea Life Inde| <167 1.67¢2.33 > 233

Results

The Sea Life Indeg derived from the accumul and hae remained & t 2 Z/&hE after year.
ated scores of each of the component factors. Herbivorous fishes declinedn abundance
The Sea Life Indexcare for the Bermuda somewhat in 2014 and 2015 buémained in

flr3a322y KI a NBYIl Ay SR  &4iD6dé ddiditiah in20(§. Hard CoaPc&ér and
condition from 2013 until 2015, but dropped to Sea Weed cover remained éGood condition
Gt 22NE  F2NJ (KS . Frddatgryi  Guktily 8016} yWwhembotin deklined to &Faig
Hshes sarted at critically lowo &t 2 BvNlE 0  condition.

Yeal 2013 | 2014 | 2015 | 2016

Reefs Surveydd 35 32 23 23
Predatory Fish
Herbivorous Fishgs 88.57 | 48.75 | 46.83 | 43.13
Hard Coralg 36.87 | 39.67 | 34.02 | 27.62
SeaWeeds 11.28 | 8.62 | 1055 | 17.77

Sea Life Indgx 2.50 2.50 2.50 2.00
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Ecosystem Condition Sea Life Index
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CNBYR Ay . BifdivodzR201830 2016 |

2013 2014 2015 2016
The Sea Life Index was Good ub@ils, but then declined tax C I ik 20%6.

Legend
Sea Life Index

Predatory Herbivorous
Fishes Fishes

Sea Hard
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[ Good
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Status of Lagoonal Reefs: 2016 Causes of reef decline this year may include the
Reefs indPool condition were clustered to the impacts of the ship channel dredging in 2015,
6Said 27F { I yRe Qas werd thNd\ & Kas ivall asicorah bleaching due to high summer
G D2 2 R¢. InNte Sdntial lagoonall reefs temperatures in 2016. The abundance of
were observed to bed CI ANE = Ay  OfedaioNdaddiherbiv@ous fishes was seen to
previous years, when many central reefs were decline in 2016, aslid the cowrage of hard
20a3SNWSR G2 0S AQveral,D2 2cBréls DamagiRgh Sda2weeds, in contrast,
reef condition in 2016 waspoorer than in increased in cover.

previous years.
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Ecosystem Condition

Sea Life Index
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4{ By tabulating the 2016 data, the

lack of predatory fishes across all
sites is apparent



Fish Assemblages PREDATORY FISHES

Synopsis Assessment
1 Predatory fishegat other fishes. Fishes were counted by roving snorkelling
1 The predatory fishes counted in Reef Citizen scientists aces the entire expanse of
Watch are groupers and snappers. each .patch regf. Surveys were timed to take
1 The grouper category includes predators 30 minutes. Fish were counted according to
of two different sizes: the midized red each category.
hinds, coneys and graysbys, and the large _ )
black grouper and other rockfish. Sea Life Index for Predatory Fishes

1 Several types of snapper occur in

Bermuda, including grey snapper and ©00d:220 fish per reef
yellowtail snapper. Healthy coral reefs generally have moreath

1 The snappers and misized groupers are 20 predatory fish i 2000m*” area.

especially important as they eat
damselfish, whichare small fish that Kkill
hard corals.

1 Large groupers are also important as they
feed on parrotfishes, keeping parrotfish
populations healthy by removing sick fish
from the reef.

Fair:10 to 20 fish per reef

Poor:< 10 fish per reef

Reefs with less than 10 predatory fish will
likely be overrun by damselfish, leading to a
decline in overall reef health through time.

Seeing fishes like snappers add excitement to any day on or under the water.
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Fish Assemblages PREDATORY FISHES

2013 2014 2015 2016
The Sea Life Index fBredatory Fishes has been consistently Poor from 2013 through to 2016.

Legend
Reef Watch 2016

SLI - Predatory Fishes
@® 1 Poor
O 2 Fair
® 3Good

Regional Pattern of Predatory Fish

K Abundance: 2016

Predatory fishes were observed to be in
low abundance in 2016 across all sites.
This is in stark contrast to previous years
in which at least a minority of locations
were found to haved C I dehkkies of
predatory fishes, particularly within the

898V central hgoon
( ]
.‘ e o P
o .o

Changes in the Community Structure of the Predatory Fistiese 2013
By graphing the abundance of groupers and snappt-s- Predatory Fishes
as well as all Predatory Fishes as a group, we - 2’22582!
examine how each component group of fishes
changing relative tooverall changes of abundance
Groupers were less abundant than snappers ev

3]
c
_tg
year. Groupers were observed to be in very Ic &
-}
0
<

Predatory Fishes

e

abundance, at ~1 fish per reef on average, in ye
2014 through 2016. Snappers were observed e
average ~5 fish per reef in 2018ca2014, but declined 13 2014 2015 2016
in 2015 and again in 2016, down to an avera Year
abundance of just over 2 fish per reef.

Fish Assemblages | HERBIVOROUS FISHES
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Synopsis
1 Herbivorous fishes eat marine plants

1 Fishes belonging to the Parrotfish,
Doctorfish and the Silvery categories all
belong in the Herbivorous Fishes group.

1 Parrofishes are represented by XXX
species from two genera, and range from
small to large.

1 Surgeonfises in Bermuda are
represented by three species. All are mid
sized withan oval body shape.

91 Silvery fishon reefs include Bermuda
Bream, an endemic species, and Chub,
which are represented by four very similar
looking species.

1 Planteating corals benefit hard corals by
removing sea weeds that would otherwise
take up space onhe reef or overgrow
corals directly.

Assessment

Fishes were counted by roving snorkelling
citizen scientists across the entire expanse of
each patch reef. Surveys were timed to take
30 minutes. Fish were counteger each
category.

Sea Life Index foHerbivorous Fishes

Good:>40 fish per reef

We classified reefs with over 40 herbivorous
fish of any of the three categories as in good
health. Reefs with 15% to 50% sea weed
cover can be kept in fair shape or even
cleared of sea weed to below 15% coifehe
number of herbivorous fishes is high.

Fair:20 to 40 fish

Reefs with 20; 40 herbivorous fish probably
are being grazed at a moddealevel, and are
being keep with low cover of Sea Weeds

Poor:< 20 fish

Reefs with very low numbers of herbivorous
fishes probably suffer some form of short
term or longterm disturbance. High levels of
sediment in the water column and on reefs,
boat groundings, pollution or low current flow
rates often result in low densities of

herbivorous fishes.

Parrotfish, surgeonfish and silvery fish like bream all eat sea weeds on reefs.
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