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1.0 PROJEGNITRMUCTION

RSST / KSO]1 CAizaochitding prog@d is & vpeaeviewed, volunteer reef health
monitoring program that trains volunteers to collect data reef composition, abundance of
indicator organisms (invertebrates and fish) and reef health ictpasing a globally standardized
protocol. RCA monitoring sites were established on Heron Island in 2011.

wSSF / KSOl1a 2y32Ay3 Y2yAG2NRyYy3I |G 1 SNB2y wSST¥ 4|
Centre (RSRC) in 2011 as a joint annual collaboraliba.RSRGeam has been monitoring

benthic composition of Heron Reahnuallysince 2001usinggeoreferenced photo transects and

other field data to create and validate habitat maps ussagellite image dataData from RCA

augments thissubstantial dataset by offering further formation on impact severityand

abundance of keprganismsas well asllowing a fieldbased comparison of benthic composition

Summary findings for & Reef Check Australia surveys conducteduatb Heron Island from
Septemberl? to 24 2016are presenéd in this report. This project is intended to continue as
part of the longterm monitoring program at Heron Island, with the goal of providing important
information in regards to the Health Status for Marine Park Managers, Island managers,
researchers amh resource users (including staff and guests) and thad@eocommunity.

Heron Reef is uniquely situed to provide valuablereef healthinformation, as it is a relatively
isolated reef system, yet situated nearby to areas with extensive coastal deveti@nd also
subject topotential globaleffects from climate changelrhe system has already proven that it is

not immune to marine health threatsyith up to 21%of sea birds on the Islanidund to ingest
marine debrigVerlis et all; 20133nd a declinén the number of sea turtles recent yearslue to

flood impacts onseagrass beds RCA surveys have also shown fluctuations in disease and
bleaching impact abundance since 201¥et, undeniably, this system hosts incredible examples

of iconic Australiameef systems and has been highlighted by Jacques Cousteau as one of his top
ten dives.

Heron Reefs are highly studied, whiondreds ofresearchers visiting the Island annually through
G§KS ! YA @S NA A § BResenrth Statiab. S gfigrd arelyfriRe@ programs thatonsistenly
document longterm reef health Hene the RSRGnd RCA initiative can offer a valuable
perspective on these reefsombining avariety of techniques for lonterm, cohesive studies

This projectdemonstrates the value afollaborativecitizenscience initiatives as a powerful tool
to contribute useful information for science, management and education initiatives
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2.0 SUMMARYF FINDINGS

)

Reef Check Australia survéyS I ¥hanflored 15 fringing reé sites around Heron Island over the
period of Septemberl? to 24. Substrate line transects in addition to invertebrate and impact belt
transects were conducted at each sitBish surveys weraot completed in 2016In 2016, nine
GBRMPA Rapid Health Impact Surveys (R¥) also coducted in addition to Coral Watch and
REEFSearch surveys at all sit#rslerwater cameras were used to docunmernsual evidence of key

site features, reef impacts and invertebrates.

Since the RCA Heron Reef program started in 2Bllpartnership with the Univerdy of
vdzSSyaf | yRQa Rekafch Céhtregdditibrinlisiveshave been addenlallow for amore
representative collectiorof suwvey locations around the islandA total of 16RCA Heron Reef Sites
are now monitored as part of a long term monitoring prograimsummary of key findings fohé

2016RC/Aseason are listed below.

Total average hard corabver across all sites was
40.4%; this is consistent with2015 and 2014
results 89.5% and37.6% consecutively. Hard
coral cover ranged from 1% to4% across
monitoring sites.Sx sites had coral cover greater
than 50%,two sites had betweer25-50% cover
and seversites hadess than 25%oral cover

Most sites had low levels of soft coragkésent at 8
of 15sites andaveraging 1.8coverage).

Indicator sea cucumbers were found in higher
abundances on sandy inshore sitesll snorkel

sites (7) had sea cucumbers (with an average of 1
per site). Just two dive sites (Harrys Bommie and
LibbysLair) had sea cucumbers present (1 at each)

Giant clams were found on all sites exteCoral
Garden and Shark Bayhite Wedding hadthe
highestabundancewith 20 (per 400m}.

Trochus snails were recorded atCappuccino
Express (1), Coral Gardens (1), Halfway (3) an
White Wedding (1).

Coral scarring &@m unknown causes was reported
at 13 of the 15 sites, with the highest record of 19
counts per 400mz2 at Jetty Flat. An average of 4.5
counts perd00m?2 were recorded for all other sites.

Hard coral damage wa®corded at 14 out of 15
sites. The highestabundance (29counts) was
recordedat Jetty Flatin 2016(23 counts in 2015

(09

and 19 in 2014)

3| Page

Low levels of aral bleaching occurred on all
sites. The hghest populationbleaching was
recorded atCappuccino Express with bleaching
impacting 15.3% of the coral population (with
19.3% of each colony bleached on average).
Last Resort andCanyons had the highest
individual colony bleaching averagér/(5% and
47.4% consecutively) with population bleaching
levels of 5% and 4.3%.Total average coral
population bleachingacross alkites was4.5%

an increase from..7% in 2015.

Coral disease was recorded@bf the 15sites.

Of these, five had less than ten ricidents
recorded Coral Gardens had the highest
counts of disase, with 50 incidents recorded
per 400m2- an increase from 2015 levels (8
counts), but still significantly less than 2014
levels (106 counts) in 2014. Gams, H- NNE Q a
Bommie and Heron Bommall had highcounts

of coral diseasewith 27, 24 and 23er 400m?
respectively. Average coral disease counts
across all other sites w&s7 per 400mz2.

Communityoutreach citizen science initiatives
for 2016 Building on experience from previous
years, the team conductedAn island wide
cleanrup with guests and researcherg8),
REEFSearch and Coral Watch reef walk with
island guests2b), citizen science presentation
to resort guests (30) and to research station
guests (60-70).

REEF CHECK
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3.0 INTRODUCTION

3.1 ReefCheck Austlia Overview

Trained Reef Check Australia (RCA) voluntee
have been monitoring the ecological health of
coral reefs around Australia since 2001
Annual surveys provideregionallyspecific
longterm datasetsthat canbe used fordocal
and regionareef management and are part of
the globaly standardisedReef Check program
comparing reef health on aorldwide scale.
These multiple levels of informatioren help
revealimportant patterns over time.

The Reef Check program is intended to
supplement governmnt and academic
monitoring efforts, filling spatial and temporal
gaps in reef monitoring, providing a globally
relevant data set and providing an
opportunity for community members to play
an active role in reef monitoring, education
and conservation. Brahscale reef data from
Reef Check caact as an early warning system
for changes in the health of corahbitats.

Reef Check surveys includeantitative data
about substrate cover, as well as abundance
of key invertebrate specieand target fish
species RCA also documentsnatural and
anthropogenic impacts that affect coral
habitats
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3.2 ReefCheckMethodology

Reef Check uses a globally standamise
protocol to collect data or25 categories of
substrate coveras well aste abundance of
14 indicator invertebrates and 10 reef health
impacts. Reef Check surveys are conducted
along a transect line maekl by a graduated
tape measureand laid at a constant depth.
The transect length that is surveydas 80n,
divided into four 20n sections, each
separated by 5m. This design allows for data
comparisons within sitesusing the 4
independent replicatesas well asbetween
sites.

The substrate surveycollects information
about the percentage cowve of bottom-
dwelling (benthicprganisns and substrate on
the reefusing a poinintercept method The
diver records the substrate type that is
directly below the tape measure evef/5m
along each of the four 20m sections interval.

Table 1. Codes and distribution of Reef Check
Australia substate categories

Hard
Coral

HCBR: Branching Hard Coral

HCF: Foliose Hard Coral

HCM: Massive Hard Coral

HCE: Encrusting Hard Coral

HCP: Plate Hard Coral

HC: All ther growth forms (digitate,
columnar, etc.)

HCB: Bleached Hard Coral

SCL: Leathei§oft Coral

SCZ: Zzanthids

SC: Other Soft Coral (tree or flower shape
SCB: Bleached Soft Coral

RKCTA: Recently killed coral with Turf Alg
RKCNIA: Recently Killed Coral with Nutrig
Indicator Algae

RKC: Recently Killedr@l pare)

RCTA: Rock covered with Turf Algae
RCCA: Rock covered with Coralline Alga€
RC: Rock (nhaovered with algae)

SPE: Encrustingg@ge

SP: All other®nges

Soft
Coral

Recently
Killed
Coral

Rock

Sponge
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The invertebrate & impacts surveyis
conducted along the same transectdimsing
a 5m wide belt transect methodology. Divers
spend 710 minutes on each 20m replicate
using a wshaped seech pattern to look for
indicator invertebrates and reef impacts. The
14 invertebrate indiators have been selected
based on their economi@andor ecological
importance. Reefhealth indicators includd.0
(both human and naturgl reef impacts,
focussingon issues that may be adsssed
through the right strategies

The 16Reef Check Australimonitoring sites
were establishedto allow for a detailel
representation of reefs surrounding Heron
Island. The sites were selected to represent
diverse management and use areas on Herof
Reef. Six are located in protected Green
zones, five are located in general use areas
and five are located in a scientificesearch
zone that allows extraction for experimental &
educational purposes. During the 2016RCA
surveys, 15 of these 16tes were revisited.

Reef Check transectre coelocated with UQ
Remote SensinResearctCentresurveysites.
At these survey gits georeferenced benthic
photo-transects (Roelfsema et al 201Cjre
conducted annually as part of aoral reef
monitoring research project that started in
2001. The research project involves using the
collected benthic field data in combination
with high spatial resolution satellite imagery
to create and validate benthic community
maps of Heron Reefe.g. Roelfsema et al
2013).
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CoralHealth Chart surveys were also collected
at each site tospecificallyassessoral colour
as an indicator of coral stress
(www.coralwatch.org (Siebeck et al 2006)

REEFSearch surveys wearenducted at 15
survey locations Rapid Health Impact
Surveyswere also conducted at nine locations
around the islandby trained RCA volunteers
(http://www.gbrmpa.gov.ay to ensure the
use of a diverse array dfta collectiortools.

3.3 Heronlsland

Heron Island.62kn?) is a coral cay located on
the southern sction of the Great Barrier Reef
approximately 80km off the coast of
Gladstone, Queensland. The island sits on a
27kn? platform reef. The waters surrounding
Heron Island are divided into one of three
managemen designations, including Marine
National Park (Green Zone), Conservation Park
or Scientific Research zones.

Heron Island plays host to both the Heron
Island Resort and the University Of
vdzSSyatl yRQa wSaS$HerdddK
Island Resort i popubr location forscuba
divingand snorkellingthat accommodates up
to 200 guests and 100 staff membesnd the
HIRS is a heavily utilisedsearch station with
visiting schools researchers andiniversities
from Australia and the world. HIR&nN
accommodate up to 150 people.

The fringing reefs are walltilised for snorkel
and diving tourism as well as reef resear
These activiies may be having some
unintended impacts. Factors such as extensive
development in thenearby Gladstone region
and global climate change may also pose
threats to this marine  ecosystem.
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Image 1. Reef Checklfi sites and the conservation zone overlaid on the WorldView 2 pan
sharpened image acquired diNovember2011 over Heron Regfimage source: Digital Globe)

Table2. Table of RCA monitoring locatioms Heron Island, including site deptweragehard coral
cover, site designatio(Marine National Park, Conservation Park, or Scientific Zbab}tat typeand
the years in which each site was surveyed.

Site Depth | HC % | Site Designation | Habitat Type Yeals)Site Surveyed

(m) at site
Blue Pools 5 44 Consevation Park | Reef slope 2014
Canyons 5 70 Scientific Zone Reef slope 2013, 20142015 2016
Cappuccino 2 27 Marine Natl Park | Sandy reef flat 2013, 20142015 2016
Express with micro atolls
Coral Cascade 6 50 Conservation Park | Reef slope 2013, 20142015
Coral Garden | 5 65 Marine Natl Park | Reef slope 2011, 2013, 20142015 2016
Coral Grotto | 6 40 Conservation Park | Reef slope 2011, 2013, 20142015 2016
Halfway 6 27 Scientific Zone Reef slope 2014 2015 2016
I I NNE Q43 9 68 Scientific Zone Red slope 2011, 2013, 20142015 2016
Bommie
Heron 5 65 Marine Natl Park Reef slope 2011, 2013, 20142015 2016
Bommie
Jetty Flat 2 36 Marine Natl Park | Reef flat with 2011, 2012, 2013, 2012015 2016

micro atolls

Last Resort 2 7 Conservation Park | Sandy reeflat 2013, 20142015 2016
[ ADOE Qa6 50 Conservation Park | Reef slope 2011, 2013, 2014015 2016
Research Zonq 1 9 Scientific Zone Sandy reef flat 2011, 2012, 2013, 2012015 2016
Shark Bay 2 8 Scientific Zone Sandy reef flat 2011, 2012, 2013014 2015 2016
Stevos 2 1 Marine Natl Park | Sandy reef flat 2016
Carbonara with micro atolls
White 1 10 Marine Natl Park | Sandy reef flat 2014 2015, 2016
Wedding
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4.0 Summarnsurvey Report

Table 3. Summaryable of RCAnonitoring findings for eachof the 14surveys conductedn Heron

Reef comparing 2015 with 2014 findingisformation includes: average hard coral coy®s) total

macro algae abundance, abundance of invertebrates (collector urchin, sea cucumbers, giant clams,
Triton, Trochus, Drupk snails,anemones); abundance of reef impacBrypellascars, unknown
scars,coral damage, average coral bleaching of populagqnaverage coral bleaching for colony
surface%y); and silt level§{N=none, L=low, M=medium, H=high). Categories are ligeabandance
counts unless otherwise specified. The above information depicts information collected over a
standard survey adescribed in section 3.2.

Substrate Invertebrates Impacts
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Canyons 79 0 0 0 0 0 0 0 0 4 0 |27| 0 4 47 L
Cappuccino
PP 24| 0|23 6 | o|o]o|lo|o|6|2|8|0]15]|19]| L
Express

Coral Cascade 61 0 0 4 0 0 0 0 0 0 8 4 0 4 27 L

Coral Garden 71 0 0 0 0 1 0 0 0 3 7 50| 0 03 | 1.3 N
Coral Grotto 60 | O 2 3 0 0 0 0 0 2 6 0 0 1 31 L
Halfway 17 6 0 1 0 3 0 0 0 8 3 2 0 1 28 N

Harry's Bommie 84 | O 1 3 0 0 0 0 0 5 3124 0 7 13 N

Heron Bommie 46 0 0 1 0 0 0 0 0 8 6 23| 0 5 18 L

JettyFlat 4 | 0 4 7 0 0 0 0 019|129 4 1 5 13 N
Last Resort 72 | 18 | 16 2 0 0 0 0 0 3 6 0 0 5 48 L
Libby's Lair 60 | O 0 0 0 0 0 0 0 3 15| 0 0 2 26 L

Research Zone 7 5 4 4 0 0 0 0 0 2 9 0 0 3 16 N

Shark Bay 7 8 0 0 0 0 0 0 0 6 1 3 0 5 6 L

{6Spg20a | 1 |0| 4| 4| 0|O0O|]O0O|O|O]|]O]|3|]0|0]03]|] 1| M

White Wedding 7 0|14 | 14 0 1 0 0 0]13]| 2 0 0 10 15 L
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To illustrate broaespatial scale trends in the Re@hed& data collected during the 201%urveys the
Reef Check datiom each individual sitevasoverlayedon a high spatial resolution pan sharpened
WorldView 2 imagé€acquiredl 10 OctobeR014, source Digital Globe)
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Figure 1. Map of Heron Islamdth Reef Check hard coral cover and population level bleaching data
for 2016surveys overlayed on Worldview 2, satellite imagequired 1 10 October 2014, source
Digital Globe)Each survey site is represented by four circles, each displaying sumntefgrdane

of the four 100m areasthat makes up a full 400ftransect.

Coral bleaching levels increased from 2015 to 20I%e2016 data indicatesow level bleaching
recorded at alll5 sites. Higher levels of coral bleachingere recordedon the norhern sideof
Heron Island (average of 3@coral populatiorand 23.2% coral colonyleaching fo northern sites
compared to 3.56 coral population and 17.7% colony bleachiiog southern sites) despite higher
coral cover found on the southern side of théared). This israincrease from 2016leaching levels
recorded (.8% coral population bleaching for northernestcompared to an average of %3for
southern sites. Coral Garden, Halfway and Stevos Carbonara were thesgsly to havdess than
" 1% ofthe coral populationbleached. The highest average bleaching across a single aite w
Cappuccino Expresgith 15.3% an increase fronb.7%recorded in 2015Shdlow inshoresites had
an averagebleached coral population twice that of deepeeef crest/sope sites(6.2% compared to
3%)
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Figure 2. Map of Heron Island with Reef Check hard coral cover and unknown scar data. Each survey
site is represented by four circles, each displaying summary data for one of the fouf @ that
makes up a fllk00nt transect.

Thirteen of the 15ites slowed instances of unknown scars. Of thekatty Flat and White Wedding

were the only sites with more than 1stars recordegher 400n% (19 and 13respectively) The2016

data indicates higher levels of corstars on the southern side of Heron Islafaerage of 6.72
counts per 400 compared with lhe northern side (average of &unts per 400%). This is
consistent with previous findings; 2015 resulso(thern side with araverage of6.14 counts per
400m2in 2015 and10.28 countsn 2014;and the northern side with anaverage o2.5 counts per

400m? in 2015 andt.28 counts in 2014)The southern side also has highererage coral cover
(44.1% compared to 35) a finding consistent wittprevious reports. Shallow inshore, easily
accessible sites had a higher average of unknown coral scar occurrence (7 counts per 400m2) when
compared to deeper, reef crest/slope sites accessible only by boat (4.8 counts per 400m?2)
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Figure 3. Map of Heron Islandttv Reef Check hard coral cover and coral disease data. Each survey
site is represented by four circles, each displaying summary data for one of the fouf 4@ that
makes up a full 400ftransect.

Nine of the 15sites had instances aforal diseaserecorded on transectThe 2016 data indicates a
higher concentation of coral disease aCoral Gardens (50ounts) Canyons (27 counts), Harrys
Bommie (24) and Heron Bommie (2dhan at other survey locationgaverage of4.2 counts per
400m? when excludinghe above mentioned siteand sites with no disease recorde&ites on the
southern side of the island had a highererage incidence of disease (18aunts per 400m2) when
compared to the northern sites (4.dounts per 400m2). As mentioned previouslguthern sites also
have a higher average coral cové4 (1% than northern sites (3%).

Shallow inshore, easily accessible sites Aaduch loweraverage of coratliseaseoccurrence 2.1
counts per 400m2) when compared to deeper, reef crest/slope siteessible only by boal§.3
counts per 400m3)
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