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1. Introduction

In accordance withcorrespondence (7 July 2028pm the TasmaniarEnvironment Protection
Authority (EPA)Tassal is required to undertake inshore reef monitofiagachment 20of the letter -
Direction to conduct inshore reef and water quality monitoring for marine faawse No. 55 at Long

Bay, being an area within the Tasman Peninsula and Norfolk Bay Marine Farming Development Plan
September 2018These monitoring requirements apply from 1 August 2023, are ongoing, and will be

reviewed biennially byhe EPA.

The Long Bay finfish lease is locatathin Long Bay inhe northern section of Port Arthur (marine
farming lease MF55). Aquaculture of AtlanBlmon (Salmo salaj occurred at the Long Bay lease

from 1986 to 2005After atwelve-year period the lease warestoclkedin spring 2017 (Aguenal 2019).

A research program aimed to examine potential effects of the Laygléase on reefmacroalgal
communities was commissioned the EPAand undertaken by IMAS, with the first survey conducted
in summer2021(White et al. 2022)Thirteen sites within Long Bay and th@aderPort Arthur were
surveyed by IMABN up tofour occasions between summer 2021 and winter2(gure 1Table 1).
Results from the 2021 survey have been reported previoWghité et al.2022),however,data from

the 2022 surveywas notreported by IMAS

In accordance with EPA directivesshiore reefmonitoring from 2024 onwardsvas undertakerby
Aquenalusing the same thirteen sites and the same methodology as IMAS (see White et al. 2022). The
2024 surveys were reported in Aquenal (2D2This report documents the summer and winter surveys
conducted in 2025Results from previous surveys conducted by IMAS and Aquenal has also been

included, allowing comparison between 2025 data and historical.data
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2. Methodology

2.1. Sites

Port Arthur is a relatively shallow (<50 m) embayment that opens to the Tasman8bas a wave
exposure gradient that ranges from moderate exposure in the south and along the eastern shoreline,
to low exposure or very sheltered in the north and along the western shoreline (Barrett et al. 2001).
Approximately 227 ha of rocky reefs have baeapped within Port Arthur (Barrett et al. 2001; Figure

1). These habitats are primarily lawedium profile fringing reef, particularly in Long Bay, where they

form a narrow band along the shoreline (Marine Solutions & Aquenal Pty Ltd 2015).

Stes were selecteddy IMASNn 2021basedon a gradient of proximity from thmarine farmnglease
in Long BayMF55)and where suitable substrate existed. Sites were classified as 100 m, 400 m, 1000
Y 2R8JFF & NRRGO&SE Table 1Pistance categories were determined based on proximity to the

nearestactivepen bayin the first survey in 2021

Each of the sites were allocated a cardinal direction (north, south, east, west) from the lease to allow
for testing the effect of wave exposure on macroalgae communities (Figurehle 1). Sites in the
southern and eastern directions were subject to higher wave exposure than those in the northern and
western directions from the lease. The reference sites within Port Arthur (Safety Cove, Golf Course
and East Bank) were at a greatdistance (>3 km) from the leasand due to the shape of the
embayment wee subject tosignificantlyhigher wave exposure thahose in the vicinity of the Long

Bay lease

The number of sites at various distances from the lease surveyed in each direction was limited by the
availability of suitable reef substrat8ite selection for 100 m sites was constrained by the lack of rocky
substrate near the leasgnd as suchl.00 m sitesvere only available on the eastern side of the lease.
There was no rocky substrate north of site 1000N, with substrate at the top end of Long Bay consisting
predominatelyof soft sediments. Likewise, due to the shapd.ohg Baynd the lack of contmous

rocky substrate, there was only one site (400W) in a westerly direction from the lease.

All sites except reference sites East Bank and Golf Course have been surveyed in the winter and
summer of 2021, 2022, 2024 and 20Z%lple 1;Figure2). Due to adverse weather conditionthe
East Bankeference sitewas not surveyed isummer2021, while theGolf Coursesite was added in

summer 2024 Table 1; Figurg). No sites were surveyed in 2023.
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2.2. SurveyMethodology

Surveys were carried out using the Rapid Visual Assessment (RVA) methodology developed by IMAS
(Ross et al. 2031In the summer 2024 survey, IMAS staff accompanied Aquenal during the initial
surveys for training purposes and to ensure data consistefttg.surveys were carried out at fixed
transect locations that were installed on the 5 m depth contour by IMAS dthimearlier surveys

(see Figured for graphical depiction of RVA methodology). The seartf transectpositionswere

marked by a subsurfadsuoy attached to aneyeboltfixedto the reef. At the start of each survey,

two diverssecured thdaransectsto the eyebolts and tensioned the rope according to IMAS protocols.
Twelvehaphazardly positionedquadrats were then scored at each sffegure3). Each quadrat was
attachedto the transect linewith a rope 1 m in lengthwith the ropetensioned when layinghe

guadraton the reef surface
Across thel n?quadrat,the following parameters were recorded:
1 %coverof canopyforming macroalga¢characterised to species level)
1 % cover oBub-canopybrown, green and red algae covéndludingdominanttaxa)

1 %cover ofenrichment indicator parameters includirgiphytes, filamentous algae, nuisance
green algae (i.eCladophora Ulva Chaetomorphabillardiere and nuisance red algae

(Asparagopsiarmatain this sampling regioj
T GKS tS@St 2F aGRdza (¢ O0aSRAYSYGlIdAz2yos O20SNAyYy3
9 Abundance of feather stars
1 Abundance omobile macroinvertebratege.g. seairching.

For the 0.25 rhquadrat (ie. the quadrat closesto the transectline, the following benthic criteria

were assessed:
9 turfing algae cover
1 pink and red encrusting algae coyer
1 sponge cover, levels of encrusting fauna

Note that as a visual record, the entire transect widsed and eachquadrat photographed.

Representativémages of eacBiteand 1 x 1 rhquadratsare included in Appendi@and Appendix3.

In circumstances where the eyebolt could not be located, the transect was attached to the shotline anchors
that were carefully deployed to the GPS locations provided by IMAS.
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2.3.Data Analysis

Results from the 202dnd 2025surveys undertaken by Aquenal were incorporated into the IMAS RVA
databaseusedfor 2021 and 2022 survey#/hite et al. 2022)Dataanalysisvas based on a framework
of functional parameterslefined by IMASWhite et al. 2022Table 2)and focused on the graphical

depiction and description dhe following parameters

(a)the dominantstructuralcomponents of the algal communities (i.e. candpyming algae

sub-canopy algaegncrustingalgaeand turf algag

(b) enrichmentindicators (i.e epiphytes, filamentous algae, nuisance green algae, nuisance

red algag.
i aK2dzZ R 0SS y20SR (KI (sQF 2 MK 8 KB Shgoicadyh peeBeMilsyf & K MR
epiphytes,therefore the epiphytic cover value igften the combined sum of th@ther enrichment

indicators(i.e. filamentous, nuisance green and nuisance red algae)

The analyses undertaken allowed an assessment of key macroalgal parartietargh time,
incorporatingseasonal aspects (i.e. winter vs summer). The analyses also included an interpretation
of patterns in relation to distance from the Long Bay lease, to assess poteatikinfluence fromigh

farmingactivitesg A 1 K NBa LIS OG0 (2 (GKS WSELISOGSR NBaLkryasS i
as proposed by White et al. (2022; see Table 2).

Not all parameters scored in the RVA surveys were analysed or presented in the report. The
parametersincludedin the current assessmentere selected following consultation with IMAS and
included those considered most likely to provide meaningful insights into potential effects of the Long

Bay lease on shallow reef communities.
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Figurel: Locations of 10@n, 400m, 1000m andreference reef survey sites on North, East, South and West transects around the MF55 Long Bay Lease in
Port Arthur. Reef profiles from Seamap (Barredt al. 2001) are included.
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Tablel: Detailsof sites surveyd and their classification under the Edgar (1984) generalised scheme for Tasmanian Reefslinates for survey sites are included
in Appendix 1.

Details Edgar (1984) generalised scheme for Tasmanian Re
Rock Type Dominant Taxa
Direction Distance Label Exposure Assemblage
North 100 m 100N Dolerite Sheltered Open Coag Mixed Sargassum fallax, Ecklonia radiat
Cystophora retroflexa
North 400 m 400N Dolerite Sheltered Bay Sargassum S.fallax
North 1000 m 1000N Dolerite Sheltered Bay Sargassum S.fallax
East 100 m 100E Dolerite Sheltered Open Coag Mixed S. Fallax, E. radiata, C. retroflexal
East 400 m 400E Dolerite Sheltered Open Coag Mixed Phyllospora comosa, E. radiata, C
retroflexa
East 1000 m 1000E Dolerite Sheltered Open Coag Mixed S. Fallax, E. radiata, C. retroflexa|
South 100 m 100S Dolerite Sheltered Open Coag Mixed S. Fallax, E. radiata, C. retroflexal
South 400 m 400S Dolerite Sheltered Open Coag Mixed P. comosa, E. radiata, C. retroflex
South 1000 m 1000S Dolerite Sheltered Open Coag Mixed P. comosa, E. radiata, C. retroflex
West 400 m 400W Dolerite Sheltered Bay Sargassum S. Fallax, C. retroflexa
Reference 3 km East Bank Dolerite Moderate Phyllospora P. comosa
Reference 5km Safety Cove| Mudstone Moderate Phyllospora P. comosa
Reference 2.5km Golf Course| Mudstone Moderate Phyllospora P. comosa

11
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Figure2: Schematiglot illustrating time seriesof summer and winter RVA surveys 400 m, 400 m,
1000 m and reference reef survey sites on North, East, South and West transects around the MF55
Long Bay Lease in Port Arthur
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we/\/

50 m transect installed
on ~5 m contour

Quadrat Parameters assessed

1m? Canopy, understorey macroalgae, epiphytes,

nuisance algae, filamentous algae

?

0.25m? | Substrate characterisation (i.e., sponge, encrusting

algae)

Figure3: Schematic diagram outlining RVA methodolodyurvey quadrats are evenly spaced along

the transect.

Table2: Functional parameters for Rapid Visual Assessment of temperature reef ecosysteths in
current study and expected response to orgarearichment(adapted from White et al. 2022)

Expected response to increased organi

Functional Parameter . Reference
enrichment
Total canopy cover (includin Connell et al. (2008), Eriksso
Py 9 Decline et al. (2002), BenedettCecchi

breakdown of species)

et al. (2001)

Subcanopy brown cover

Dependent on canopy response

Subcanopy green cover

Potential increase due to increased
nutrient availability

Oh et al. (2015), Nelson et al
(2008)

Subcanopy red cover

Potential increase due to higher
sedimentation in water column. Overall
increase in red+green:brown algae ratig
expected in enhanced nutrient
conditions

StuartSmith et al. (2008)

Turfing algal cover

Increase

Connell et al. (2008), Eriksso
et al. (2002), BenedettCecchi
et al. (2001)

Pink encrusting algae cover

Potential decline and replacement by
turfing or opportunistic algae, if canopy
is lost

Burkepile and Hay (2006)

Red encrusting algae cover

Could decline as per pink encrusting, o
increase due to changes in predation
pressure or light conditions

Burkepile and Hay (2006)

Epiphytic algae cover | Increase Oh et al. (2015), Fowles et al
pipny g (2018)
Enrichment Filamentous algae Increase Oh et al. (2015), Lavery and
indicators  |-cover McComb (1991)
Opportunistidnuisance Increase Oh et al. (2015), Nelson et al
green alga& cover (2008), Fowles et al. (2018)
Ol T LD Increase White et al. (2021)
red algae cover

*As defined by IMASwisance green algae includ€thdophoraUlva, Chaetomorphaillardiere nuisance red
algae included\sparagopsisrmata.

13
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3. Resultsand interpretation

3.1. Canopyforming algae

Differences in community composition and covercahopyforming speciest each site watargely

related todifferences in wave exposutbaroughout Port Arthur(Figure4; Figureb). The 100 m sites

were characteristic chd YAESRé [ 3Lt O2YYdzyA il e | dendr@méns SR 6 A 0
(Edgar 1984). These siteave beencharacterised by the presence Btkloniaradiata, Cystophora

spp.and Sargassunspp. (Figure4; Figureb).

Sites irthe southern(i.e. 4MS, 1000S3and easterr(i.e. 400E}irectionsare subject toslightlyhigher
wave exposuréhanthe 100 m sitesThese predominantly mixed communities have a relatively high
coverageof Phyllosporaomosareflecting the greater wavexposurg(Edgar 1984)Awaveexposure
gradientis alsoevidentfor the easterndirection, with P. comosdeing replaced byargassunspp
Sargassunspp. (predominatelyS. fallay as exposurelecreasedrom the 400E site to thelO00E site
(Figured). For sites norttf400N, 1000Nand west(400W)of the lease Sargassunspp has beerthe

most prevalent canopjorming macroalgaereflecting the sheltered nature of these sit@gsgue 4).

At the referencesites,canopy covetas been higér than sites closer to the marine farm with
comosathe dominant canopyforming speciesreflecting the greater wave exposure at these sites

(Fgure4; Figureb).

The community composition and canopy cover at each site described above have not changed
substantiallybetween 2021 and 2028-igure4; Figurebb; Appendix 4.1 There was evidence of a
weak trend of higher canopy cover in summer compared to wiatpss all sitesbut differences

were small ifmagnitude(Figure5). There has been a small increas&argassunspp. coveat 100 m
sitesbetween2021and 2025with Cystophorapp. cover decreasing over the same periejre4,
Figure5). Asimilar pattern was also evident at 400 m and 1000 m stegesting a region&lend

(Figured, Figure5, Appendix4).

There has been nevidenceof a decline in canopyforming algal cover at sites immediately adjacent
to the farmbetween 2021 and 2026.e. 100 m sitesFigure4, Figure5). RVA surveys have shown
overall stability in community composition and cover éanopyformingalgee at sites100 m, 400 m,

1000 m and distant reference locations (Figdr&iguresb).

14
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Figure4: Mean coverof sixcanopy macroalgae taxa dhirteen sitesin Port Arthursurveyed between summer 2021 and winter 282 Trends in individual
taxa are shown in Appendi4.
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1000m and reference siten Port Arthur, and (b) arranged by distance for each survey year
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3.2.Subcanopyalgae,encrusting algaend turf algae

Similar to patterns described for canefyrming species, cover of ssdanopy species, encrusting
algae and turf have shown differences between sites (Figupeopendix 4.2 Community structure
for these groupsslikely linked to exposure and the canefiyming algal species present at each site
which can have a strong mediating effect on the-sabopy environmen(lrving and Connell 2006).
Subcanopyred algae tended t@redominateat the 100 m and reference sit@ghere exposure is
relatively high while sub-canopygreen algae (predominatelgaulerpaspp.)have beerdominant at
the sheltered 400N and 1000N sit@§gure6). Subcanopybrown algag(mainly Zonaria/Lobophora
spp.) has beenthe most common sub-canopy algalgroup at 400E, 400S and 100@Eigure 6).
Encrusting algaloverwas strongly associated with exposure, with high pink and red encrusting algal
abundance for sites ithe more exposedsouthern (i.e. 400S, 1000S) and east@fOE)directions,
along with the refence sites (Figurg. Cover of turf has been more varialiletween sites and not

strongly linked to wae exposure(Figure?).

For subcanopy brown and subanopy red algae, there has been no strong evidence of a gradient in
coverwith distance fom the lease(Figure6, Figure8). There wasvidenceof a gradient for sub
canopy green algaie all survey yearsvith cover increasing incrementally with increasing distance to
the leaseup to 1000 m(Figure6, Figure8). Thispattern wasunlikely to be due to the effects of the
marine farm but is insteadhainly due to higher Caulerpaspp. cover at the 400N and 1000N sites
(Figure 6)which carg in turn - be attributed to the more sheltered environment at these sit@sere

have been no majaemporalshifts incoverof the threesub-canopy algagroupsbetween 2021 and
2025 with stability a feature of the time serider individual sites (Figurg; Appendix 4.2) or when

sites were aggregated for each distance (Fi@)re

For encrustingpink and redalgaethere was no strong evidence of a gradierith increasing distance
from the marinefarm (Figure?, FigurelQ). There have been no majaemporalshifts incoverof the

red or pink encrustin@glgaebetween 2021 and 2025with stability a feature of the time serider
individual sites (Figuré; Appendix 4.3) or when sites were aggregated for each distance (Figure 1
Algal turf tended to be highest at the 100 m sites, with a wgradientof decreasing tur€overwith
increasingdistancefrom the leasgFigurel0). Thispattern was mostevidentin 2021 and 2022, with
very low turf coverage across alliss in the 2024and 2025surveys(i.e. mean6% across all sites
Figure7, FigurelO, Figure 1).

Overall, here has been no evidence sitfongdirectional change in abundanceverbetween 2021
and 2025or sub-canopy encrusting algaer turf algalgroupsat sites immediately adjacemb the

lease orfor sitesmore distantfrom the lease

17
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Figure6: Meancover for subcanopybrown, subcanopy green and subanopy red algaeat thirteen sites in Port Arthur surveyed between summer 2021
and winter 205. Trends for individual groups are shown in AppendixNo surveys were undertaken in 2023.
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Figure7: Meancover for encrusting pink algae, encrusting red aggand turfing algaeat thirteen sites in Port Arthur surveyed between summer 2021
and winter 205. Trends for individual groups are shown in AppendixNo surveys were undertaken in 2023.
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(a)

Figure8: Mean cover £ SE) of (a) subanopy brown algae; (b) subanopy green algae; and (c) sahnopy red algae for 100 m, 400 m, 1000 m and
referencesites in Port Arthur. Data arranged by distance category to examine differences between distances for each surveMgeamveys were

undertaken in 2023.
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Figure9: Mean cover £ SE) of (a) susanopy brown algae; (b) subanopy green algae; and (c) siwhnopy red algae for 100 m, 400 m, 1000 m aafkrence
sites in Port Arthur. Data arranged by year to examine changes over time for each distance catdgmiurveys were undertaken in 2023.

21



Port Arthur Reef Monitoring Report

October 203

(a)

(c)

Figurel0: Mean cover £ SE) of (a) encrusting pink algae; (b) encrusting red algae; and (éhguafgae for 100 m, 400 m, 1000 m aneferencesites in
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Figurell: Mean cover £ SE) of (a) encrusting pink algae; (b) encrusting red algae; and (éh¢afgae for 100 m, 400 m, 1000 m aneferencesites in
Port Arthur. Data arranged by year to examine changes over time for each distance categorsurveys were undertaken in 2023.
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3.3.Enrichment indicatos

Cover of enrichment indicator species have shown considerable spatial and temporal variation over
the 2021202 survey period(Figure 2). For the combined epiphyte category (incorporating all
epiphytic groups), there was no consistent evidence of a gradient with distance from theriease

year between 2021 and 204Figurel2, Figure B).Therehas beemo strong directional tren@cross
survey yearswith a peak irepiphytecoverin 2022 at the 100 m sitg§igure 4). Epiphyticcover in
summerwas generally higher than iminter (Figurel4), a trendwhich was als@bserved orshallow
NESTa Ay GKS 5Q9y(iNBO2IpiSHdzE / KFyySt owz2aa Si
A noteworthy epiphyte observation from the winter 2025 survey was the presence of filamentous
cyandacteria. Thigrowthwas present at low levels at sites 400N and 100@Bsan 13% cover across

both sites)and wasobservedas an epiphyte on canoggrming and sukcanopy macroalgae.
Filamentouscyandacteria have not beemnecorded previously in Long Bay reefs surveys (C. White
pers. comm.). For the purpose of analysisfilenmentouscyandacteria was included in the epiphyte

and filamentous algal grougss it was considered functionally equivalentthese categoriesGiven

the low coverage in the current survey period, the presence of filamentous cyanobacteria is not of

concern however it will remain under observation ifuture RVA surveys.

Nuisance greemlgaeand nuisancered algaehaveboth displayed a gradient in cover with increasing
distance from the marine farrm summer with higher cover at the 100 m sites compared to more
distant siteFigure 2, Figure B). Despite having relatively high cover compared to sites further from
the marine farm meannuisance algatoverper quadratat 100 m sitehasalwaysbeenlow (nuisance
green=2.517% nuisance red- 0.4-16% Figurel3) and at these levels ignlikely tocause stress to
canopyforming algae (Ross et al. 202@ver of green nuisance algae wgenerallyhigher in summer
compared to winter in each survey year (Figl#. Seasonal differences muisancegreen and red
algal cover wereelativelyminor and not consistent across the distance categoriesi(&ityd. At 100

m sites nuisance red and green algae were slightly higher in summer in most years, but for other
distance categories this trend was matident(Figure 14)There has been navidence ofincreasing
coverof nuisance green anaguisancered algaebetween2021and 20250or both summer and winter

survey periodgFigurel4).

Patterns of filamentous algabverwere complex (Figur&2, Figurel3, Figure #). In 2021 theravas
higheraveragefilamentous algal cover with increasing distaraweay fromthe lease(Figure B). This
pattern was predominately driven by higher filamentous algal cover to the north of the lease at the
400N and 1000Nites (Figure 4), potentially reflectve ofthe more sheltered nature of these sites
(Table 1) In 202, 2024 and 2025this gradientwas not observedFigure 12). Since 2021, there has

been no evidence of a gradient blamentousalgaewith increasing distancaway from the lease
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(either increasing or decreasimgpver, Figure 1R Filamentousalgal cover was relatively high in
summer 2022, with low levels recorded in other years, inclu@g5 (Figurel4). Although at low
levels, filamentous algae has tended to occusla¢lteredsites 400W, 400N antlOOON across the
course of the monitoring program (Figut&). Cover of filamentous alga@as beerhigher in summer
compared to winter imost survey yeas (Figureld). Whenseasonatlata was considered separately
for each distance category, there was no evidencaroihcreasng trendof filamentous alghcover

between2021and 2025 Figureld).

Across akenrichmentindicator parametes, cover was generally very low at the reference gjiggure
12). This patten is highly likely to berelated tothe greater wave exposure at theeferencesites
whichmayinfluence enrichment indicators vidirect and indirectnechanismsFor examplegreater
wave exposure is likely tdirectly effect enrichmen indicators byprohibiting growth of delicate
filamentous alge. Indirect effectsof waveexposureare associated with the type of cancfigrming
species present at a particular sifBhe enrichment indicator taxeend to colonisecanopyforming
taxathat grow vertically towards the sea surface suctsasgassunspp. andCystophoraspp, these
generaare typically associated with sheltered regfsdgar 1984)For the exposed reference sites,
Sargassunspp. andCystophorapp. were rare or absertiong the 5 m survey transect depth, wkh

comosathe dominant canopyforming species.
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Figurel2: Mean cover at each site(x SEXor (a) epiphytic algae; (b) nuisance green algae; (c) nuisance red algae; and (d) filamentous algae fioy 400
m, 1000m andreferencesites in Port Arthur.No surveys were undertaken in 2023.
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Figureld: Mean cover £ SE) of (a) epiphytic algae; (b) nuisance green algae; (c) nuisance red algae; and (d) filamentous algae for 100 m, 400rm, 100
andreferencesites in Port Arthur. Data arranged by year to examine changes over time for each distance category.
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4. Summary anddonclusions

The design used in the current surgégllow on from a research projedevelopedby IMAS and relies
mainlyon the assessment of potential gradientof impact away from thé.ongBay leasg¢White et
al. 2023. In the absence of comparalppee-farmingbaseline data, separatirte effects of potential
aquaculture impacts frorenvironmentalfactorsis challenging For exampleglistance from the leage
is confoundedy wave exposure, with wave exposugeadientsalso evident with increasing distance
from the leaseDespitethese limitationsif there weresignificantimpacts from fish farming it would
be expected that changesver time would be apparent at varying distancéom the lease,

particularly fortaxaindicative of organienrichment.

White et al. (2022) establishedfilmework for assessing the responsiereef ecosystemto organic
enrichmentin southeastern Tasmania (TabB®. This frameworkvas usedo assessvhether there

was any indication of organic enrichment in Port Artfitable 3) Of the eleveriunctionalparameters
consideredn the current report three showed a potential effect of organic enrichment (turfing algae,
nuisancegreen algaeand nuisancered algae Table3). Each othese parametersshowedpotential
evidence of a gradient with distance from the lease, with higher cover close to the lease and lower
cover at 400m, 1000m and reference sites. This could be due to (a) the decreadingncefrom the

lease (b) environmental gradiest(i.e. wave exposure); or (dpherent spatial differences in
macroalgal communities between test and reference sites. It was not possible to test for the relative
contribution of these three factrs. Whilst higher than other sites further from the farm, the cover of
nuisancegreen algagnuisancered algaeand turiing algaeat 100m sites wagyenerallylow (<20%)

and unlikely tocause stress to canoggrming algaelmportantly, none of these threparametersg

and none of the other eighparametersconsideredhaveexhibited astrongtemporal trend between

2021 and2025consistent with a response to organic enrichmésge Table 3)
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Table3: Assessment of functional parameters in the current survey against expected response to organic
enrichment (adapted from White et al. 2022).

red algaé cover

Expected response to Potential
Functional Parameter increased organic effect of Summary
enrichment lease?
Total canopy cover (including . anopyalgal cover staple.
. Decline No Differences between sites reflect
breakdown of species) . .
differences in wave exposure
No evidence of gradient with
Subcanopy brown cover Dependent on canopy No dlstanpe from Ie'ase..
response No evidence oflirectionaltrend
2021-2025
Gradient evident buincreased
s abundance with increasing distanc
Potential increase due to )
. . from the leasereflecting
Subcanopy green cover increased nutrient No . .
availability differences in wave exposuriBlo
evidence ofdirectionaltrend 2021
2025
Potential increase due to
higher sedimentation in No evidence of gradient with
water column. Overall .
. . . distance from lease
Subcanopy red cover increase in red+green:browr| No . T
. : No evidence oflirectionaltrend
algae ratio expected in
. 2021-2025
enhanced nutrient
conditions
Weak evidence of gradient with
Turfing algal cover Increase Potential distance from lease.
No evidence of increasing trend.
Potential decline and No evidence of gradient with
. . replacement by turfing or distance from lease
Pink encrusting algae cover o . No . T
opportunistic algae, if No evidence oflirectionaltrend
canopy is lost 2021-2025
Could decline as per pink No evidence of gradient with
Red encrusting algae cover encrusting, or increase due No distance from lease
g2l to changes in predation No evidence oflirectionaltrend
pressure or light conditions 2021-2025
Epiphytic algae covér | Increase No N.O evidence of gradient with
distance from lease
Increased suizanopy green algal
Filamentous algae with distance from lease.
Increase No . .
covert No evidence oincreasingrend
2021:-2025
Slightly higher cover at 100 m sites
Enrichment Opportunistignuisance compared toother sites.
indicators pp Increase Potential No evidence of increasing trend.
green algaé& cover
Cover very low to low and not
ecologically significant
Slightly higher cover at 100 m sites
Opportunistidnuisance compared toother sites.
PP Increase Potential No evidence of increasing trend.

Cover very low to low and not
ecologically significant

*As defined by IMAS, nuisance green algae inclu@iediophoraUlva Chaetomorphaillardiere nuisance red

algae includedisparagopsisrmata.

#Epiphytic and filamentous algacategories includefilamentouscyandacteria inthe winter 2025 survey.
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Conclusions

Overall, there was limited evidence of effects on macroalgal communities attributatiie taong Bay
lease.Canopy forming, subanopy and encrusting algal cover has remained stadiveen 2021 and
2025 with no stong temporal patterns attributable to farming activity. The only functional
parameterswhere potential effects were identified were nuisance green, nuisance red and turfing
algae. For each of thegarameters coverwasslightlyhigher at the 100 m sites, potentially indicating

a localsed effect of farming activities. Importantlgover of these parameters was very low to low and
thereforethe magnitudeof effect measured at the 100 m sites appears small and was mainly observed
in the summer surveyd herehas beemo evidence of an increasing trenddoverfor any enrichment

indicator parameter across the 202D25 monitoring period.

A limitation of the current design is the lack of suitable reference sitdssimilar physical conditions

to the 100 m sitesThis makeattributing changes to fish farractivitieschallenging. Going forward,

the main indicator of impact woulthvolve analysis of time series data at sites in the immediate
vicinity of the lease (i.e. 100 m site&)cusingon evidence of directional change. Patterns of change

at other sites can be considered when interpreting time series data, but it must be recognised that
differences between 100 m and distargferencesites are unavoidably influenced by other physical

factors(i.e. wave exposure)
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Appendices

Appendix1l: GPS Coordinates for reef survey sitmgplied by EPAbased on the
Mapping Grid of Australia Zone 55 (Datum GDA94)

S Site name | Start/End Cgordlnates_
code Easting| Northing
Start
11 1000N ar 570271| 5225235
1.2 End 570309| 5225185
2.1 Start 570457| 5224859

400N
2.2 End 570468| 5224804
3.1 Start 570494 | 5224518
100N
3.2 End 570522 | 5224464
4.1 Start 570628| 5224337
100S
4.2 End 570672| 5224287
5.1 Start 571051| 5224376
400E
5.2 End 571001| 5224342
6.1 1000E Start 571365| 5224740
6.2 End 571341| 5224687
7.1 400W Start 569987 | 5224435
7.2 End 570036| 5224416
8.1 1000S Start 569992 | 5223102
8.2 End 569983| 5223040
9.1 Start 572579| 5221362
East Bank
9.2 End 572545| 5221312
10.1 Safety Start 569781| 5219655
10.2 Cove End 569721| 5219638
11.1 100E Start 570557| 5224418
11.2 End 570601| 5224379
12.1 Start 570460| 5223557
400S
12.2 End 570434 | 5223509
13.1 Golf Start 570834 | 5221513
13.2 Course End 570824 | 5221574
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Appendix2: Representative imagg ofsurvey sites.

Table A2.1. Representative images of RVA survey gftesne grabs from video transectsgummer 2025

(3 100 m N (b) 100 m E

(c)100m S (d) 400 m N

(e) 400 m S (f) 400 mE
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Table A21. (continued). Representative images of RVA survey Hfesme grabs from video transects),

Summer 2025

(b) 1000 m N

(c) 1000 m S

(e) Golf Course

(f) East Bank
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Table A2.2. Representative images of RVA survey gftesne grabs from video transectsyVinter 2025

(a) 100 m N (b) 100 m E

(d) 400 m N

(e)400m S (f) 400 m E
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Table A2.2. (continued). Representative images of RVA survey gftasne grabs from video transects),
Winter 2025
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Appendix3: Example of 1 x 1 m RVA photo quadrat images.

Table A3.1. Representative images of 1 x 1 m RVA photo quadrat ima§esnmer 2025.

() 400 m S (f) 400 m E
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Table A3.1. (continued). Representative images of 1 x 1 m RVA photo quadrat ingggesimer 2025.

(e) Golf Course

(f) East Bank
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Table A3.2. Representative images of 1 x 1 m RVA photo quadrat imagéster 2025.

(b) 100 m E

(e)400m S
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Table A3.2. (continued). Representative images of 1 x 1 m RVA photo quadrat inqgay@ster 2025.

(b) 1000 m N

(c) 1000 m S

(e) Golf Course

(f) East Bank
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Figure A4.1: Mean canopy cover sikmacroalgal taxa from 12 quadrats for each site and survey event.

43



Port Arthur Reef Monitoring Report October 208

Figure A4.2: Mean canopy covéar sub-canopy functional groups from 12 quadrats for each site and survey event.
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