Imivan [ SIMAS

BI ODI VERSI TY CHANGES I N THE DERWENT
A Temporal Analysis of Intizo24pgal a

Charl otteAdMelAee nByalMie \aia
Bartr et

De c e nth0B2r

Derwénf Estuar

Program

pam—" N
A
A
-
.
-
N



Derwent Estuary Mon

Th
w a
cr
es
i n
Th
as
co
fr
me

Ke
ec
po
e X
Wi

- -0 un o9 = —
® T O T g ® S

Mo
S u
Gr
b a
no
fu

Wi
es
ma
p a
di
Ov
b u

e Derwent Estwuary is one of Tasmaniabds mos
terways, supporting a wide range of biodiywv
I tical habitats for threateneidt speali es, stulc
tuary has experienced |l ongstanding pressur
troduced species, and climate change.

I's project forms part oftetrhme nDoenriweonrti nEys tiuna
sessed changes in the abundance and distr.i
mmunities on intertidal to subitsi,dalsimagcikdyt
om 27 sites surveyed in both 2010 and 2024
thods were employed to capture tempor al an

findings indicate that while species ric
ogical shifts have occurred, particul ar/l
| ati oBsk | dNoit,a ba ydlaormamayng kel p and indicat
nded both in abundance and depth range,
espread tubeworm matting and suggesting a

the fish community, overal/l ri chness decl
mai ned broadly consistent. Several species
atridopanHr dohrisntepd cadeicma dwldeht mdbundance
ati aThexmamhked . dd alraigynn eébreii nat | east i n part r
cial behaviour, related to an Iin€rgasecin
sh richness and abundenaé uppeeasstiusrgnii
flecting improving environment al condi tion

bil ei mmerpbebrate richness remained stable
cCh has shatse air 3 sa aRautrierniseal Jasa mwedul arsi €§ he r ed
at e otl wruytineerrueased sharply in abundance and
| ance. I n contrast , Coatrhce rn upsk éneasmetnaaiesst | muny a s i
vaezel aediraod i st heshewedgait ns mal range expeé
rther escalation in threat | evel since 201

th the excemttiroomduacfe dt s eaxli gase ,weirteo mmisd dor
tuae si t,eswhseurrevaesyendati ve biodiversity was
rimél uenced zones. While introduced speci e
rticularly among cryptic fish amdrtimererteb
splace native specerst he demades uexadmien evd yh

erall , the findi ndgess piencd iaclatye rairseiansg doi fn vcaosnic
t also evidence of ecological recovery. Th

tuulwer m matting, and increased grraydad carfdassh m

t o
tr

i mproving estuarine conditions. Continued
ends and guide future management actions.
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Ext erSduendnar y

The Debswematy has been identified as one of T
economically i mportant estuaries. Approxi mat
along its margins, and the esdatairwnisiue@giong s

boati ng ,amsd wfeil d hjlamg i Wgsudgdgpbwr r hc <DBroegletrerp,aper
mi I hnsati pbui Podjamegd, nlaarsi ne transportation. Eco
provides vital habitat for severafli tihecalaltene
endangered Spotted handfissthothi dlilaihagivteirsg tiyt
focus for conservation efforts. Due to urban
pressures afHsd autartyh & e bmd/twaln hcgont ami nati on, i
invasive species, elevated |l evels of nutrien
combined, can significantly deteriorate estu
dynamic ecosystemi ngu lbis mgwuwmetrtsyghaseme can p
into both the recovery of the estuary and it
ecol ogi cael. genlyeanseinvtes s(peci es) that threaten a

The Derwent Estuary Pr-bgprraonf i(tDEpPa)r tinse ras hriepg i bo
Tasmanian Government, | ocal governments, ind
underpinned by a comprehensive integrated mo
conditions and trensto. tThhreiDd¥ Powradjeentrtithntpgenée st bat
by exadne mgpaagylt erns of biodiversity and abunda
across intertidal to subti dad irmctklye r2erfvee mtn
Est uAmyearlier ARC and DEP fudhtedi tsd udiyn eX®Ind
this study repl i2Z0awds,iomgtthwed Guaampti ngtiwne sur

(underwater visual census [UVC] techniques)
along the estuarine gradient. This report sy
an overvi ew oefs toebnspeorrvaeld cihnantghe estuary, and
within the ecosystémt hTsarkey fmendiod®s areompr
survey purposes, sites were grouped i nto thr
estuary (Cadbury Point, site 1, to Cornelian
Tasman Bridge East Shore, theéel dwet oeBataryy
Reef, site 16, to Pearsons Point, site 27).
The first survey method utilised a standard
Reef Collaboration (ATRC). A tiontveelr toefbrdal efsi sc
al gal species were recordedsasl drhge EDteaaveenrtd s
Compared to the 2010 baseline surveys, speci
richness declined, whnivlesrtt ecbrryapttei cr ifcihsnhe sasn d nm
richness generally f ol |l omwmgedf rtohne neosrttuha rtion es ogur
hi ghest richness recorded at | ower estwuary s
and Pearsons Point.

Fish community composition remained broadly
overl apping amongst theDimogstesbebhadb®ive hyngibon

varijLuamri dopsis forsteri, mMbt ofPaldcrtaislaatbertursi c u s
| aticdrmiraacabi, nops c.auQ@fi ntaccnucleartrusi sLt hé omat ked
potentially due to a combination of sequent.
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presswpragticularly via a mar keSlevercaleasgedineg
exhibited mimhormulataigia csiha teexcsleanvdieuds f urt her no
mi-dstuary in 2024F. whiekpamide di ntht @odu hhed | ower
abundant sgecicasdi hhacwepidmda daax ,b aslhtoeweetdu s

i ncreasing abundance towards the southern pa

and overal/l abundance badtnpriomwcerteeassse de xitnr e2nde2 4
environmental conditions and greater availab
cryptic species. Notably, richness and abund

siiBsdl am Wall s North, S8losut dipc dmatdr aPsotiinng Swiutth
when higher richness-ewdasuaconc &whr apRhd i ies , t he
mul tiraweataconsi stently among the four most
sur vvhyisl.e botdhetwecteedlism t he standard survey:
more comprehensive assessmenE. ofarntihgmeddi atr
abundance and extended its range into both t
range shi fFtog.stleirhkgwiexpgydeodot uims range, occur
2024, compared to only two in 2010.

Species richneissverft enobatl es maads ocomparabl e t
increases or spatial tPanhdsi ebbemaedeldarbssn
abundanitnwarctrebr ate species, with cornsiderab
more than doubl e t heAs2t0elrOi acscadanshosr eadnte weadn ya smati
increase in abundance. However, both species
di stribution | ar gerdd ewmidcdufairye cclen otf thlmengy b gn@mgror
flooding events in recent years, the upper e
stability, all owing. caparm@@nsrsgolcabkbpeci ek 1 n
abundlamceontrast, oitmeer tadwumHkdae 0 canadcanr a ass

erythrodgaammmaedwaeldbka,Cemdouliat g riMeddopi asar a
calwamre predominantly recoestdear yTrred dsie ogensi U ti hces

numbers recAr dechuafn&nsibeghkeaof sconcern, and h
needonfgoomonngi tfrmwnasi veswsplecaest his decadal st
management interventAi oamumemagiealpriarctd carad dea
handfi sh Ihmabaddirttnyractayrccdidnesrs maenas, Metacarci
anRlet rolliosntglsa¢tsuvee d no signi ficant i ncreases |
mi ni mal riange®sshifvtes outcome considering the
potenti al to become invasive threats.

Overall, the distribution patter nisnvoefr tneabtri avte
species in 2024 were broadly consistent with
richness remained highest in & hmouppairverssaeaea
| owesrt uary, closer towards the marine extr emi
occurred for introduced species, with presen

South Arm. Thishlsoéeemidids thmipld inntcir@dmsed abur
parti culugrptesrt uar y hewhere introduced cryptic
over 300 individualid5pernsik0dap0.compareéeant oyl
introduced species abundance has not been ma
speciescabusdggesting that coexistence, rath
some sites.
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Al gal rsipcehanneglgssat | al patstternmbutweme broadly sim
wi hhgihiec hcnoensssi st enit hyt oé s e o v iheron he 2t0uladr ya n d
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ver, percent cover of algae increased dr
s, spanning from BedlamaWaloins Nd&hrat h wteo eB
nated by tubeworm malttte mmat en 2t0dldl, e r tpa te
rralso increased adrasardysifmomamBedp atm &
mere Point. Algal species composition re
nant speci eBsckilnon20a2 4r aidnicaltuad,i nCGgar pog!l os s u |
aXx, Acrocaaiwdpsaopanl chdtEalglpyye&ipatnaled it s

ri bution northwards into areas Wwhere it

gside the complete di sappearance of tube
eriy nRlgicmtt esnta adulexcol ogical transition.

itive trajectory for the estuaryds recove

bl i shdemit nafedetpmmuni ties in areas prev
adation.
cond survey method recorded the abunda
timed swim (and intertidal search) ac
g system (1 -£0pnBy=011il4he0 0LidBOoaDt ,> 2 = 2
dual s) . Overall, species richness of f
vely consistent between 2010 and 2024,
ss was generally highestaritni crueleafr lhya bwit
tle rnt,i -daanbd, MO d eAHd hi e othnlees . st andard survey
se from nodtewetl ovaoutabmi | Whiyl evasi pe eser
n years were mini mal

DD —S~< ——~wn

OO Mmoo ®OYSO® T TS OO

ucreidc mmpepsa esal patsttern buutweme broadly s
s, although overall richnesSpeacesased
ed with only (@l saatglsebaivmetih nitii)duha v aarti aab |
u
t
S

= M O

rveys, suggesting Moéosutctaumgseronat iioang air
s 1I8cOQumredepah, 5whereas reef habitats
from intertidal to 4.9 m.

al , 60 ftHoNNhesgpediread,esl 4@ nmdadr50 al gal S |
meFdo rssutrevreyyglN.@tmmo lvalb i wsn,t et ri cus, Forstert
nops caudi mac uMeateu sa,moMego d cheex moasitt eadtuns
ed in both BROlVamMumRaORtde atNdsg & btl tyei r

bution across the entire estuary in 20
k abunfilahde L9 nip awveatuaed entaycyud catasscontr ac
with its absence recorded at multiple

5 —a

n the stanidaversebvaeys, smacires richness
h to south, par thDecswliarel-lyscorned isnatredr-@ bidlail t ¥

changes in AsBtbneas wepuneemsnsmalrassost
|l ari s, Ostrea angasi, Petrwkret hemsengl bheg
abundawéer mabrate species rAssCorghagbas n bo
@qasioverl ap in spatandl hand deptrhagpshgi k
ol ogies in somesbocayiwvas,umadéotl Aban t o

o0 8
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obser viahtatonssur vey included collection of spe
| ocations wher ewitthreyi dventei friecatridends checked
further validated by tissue testing with a C
ofO. arnlgheesir.esults suggested that the initial
however, in places some individuals of the t
external shel/l mor phebmgedenpbbEscht yohendi hge

Despitebdathh sspeci ehewsnemppes<£ennigdamisreat,i rwg tih
the intertidal zOneam@aamblie wst At i depehsi hgom a

at-10m depth, to dominating the o0Ysteamgrasmber
appears to be abundant within the estuary, a
hi storically reported for thiAamsteamgiys Ov e
increasaetundanaekat most sites, occurring at
types .A. Waimuwgaesn smosst frequently observed in s
reef and ecotone habitidbtys s&liveos alnoreda&s asd o$ u n
2024 | rC.gciogihegse laism e d b yf onlod eatt hrmemartleyn al | sit
from all ecot ofree chuiahba rtnattasi nend 2a0 24i.mi | ar spat
2010, with some fluctuationy,i hwoasktalsuiitdanh
Yacht Box and Rosny Point SoaotRBD @&d ele0o0d0O & d hi
i ndi viordusad di mentdespriveysnd®. obsgonVvVadinédns of

Al gal species richness$aispatcthnakdparobernoobse
across multiple dept h-& morda.n9d eni. hAalbg atla tcso; mm un
composition awarmisesd, hwi tshurorelyys t hree species
abundanf@y2s4t ophora monil i famudhivsa BesRCpk.l oni a r a
moni | iafn@&r mr sschiidtteed further north, supporti ng
standar &d€ckumnewanatdeattaed awataen icndaircatygr afnc
i mproved environment conditions. We found th
abundance and an expanded deplt m4r.&n gre aind 50 2
8.9 m subtidal zones. INeortiawbwe /yYHoBredh eBli wfef Bil mu
rank2@@O01indi vi 20mbecsonepalret e co-Spr-a@@0fr ank 4
i ndi vi dudDhi¥s expansion in kelp coverage at
i mproved water quehetyatndngreatutphredight hpth
wi despr-madt tmpepreviously recorded between B

suggests an overall positive ecological shif
For introduckddead grairteisppiesneidmg n a tight distr
to the Tasvimah elBnbdoatirtiiea p n@ aattiefoftioduapet xatreun di n g

their range further up t@G@Gratesdtluaruyjtifuarfuse i ntr
recorded in Taswmapeat od | BadrBemaelapahpund t o
have increased to very high densities in the
particularly seaward of Bellerive Bluff on t
Overall , otfhet hfiisn drianpgeda tcead es wrdweayp e d@ fhreit viprce r n

numbeirmsv @gi voeb ustp eacliseos evi dencewiafhienc alhceg iDealw
Estuarfyhe expancveomeddcéel poovemamet oif nguband
cryptic fish abundance in previously degrade
Continued monitoring wil/ be essential to tr
actions.

5
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1l ntroducti on

The DeBsweatry covers? aexaeedi o Mmo8mmkmbenhoof
New Norfolk to | romomett diaghdi adr sd sr anmogud ho f
t hr eaSpenkadndd fBrsahc h(i oni cht hpgeadht hsuDeswent Ri v
(Marginast)er al speorabki sow (p@déhsairme dbti toalb.e 22Xl d
requiring.TMomsfiesmatirgni s predomialaondgyi dna de
ot her habitats includi nge-wétrroacnkdyy D Edef&SPrRDI s
As a temperate estuarine system adjacent to
focal point for the Hobart communi tsy. wihteh nu
estuary is an i mportant and productive ecosy
SspecHoemse.ver, due ttoo Hiothsmaprc mremivtivt i es i ncl udi
foreastpayper mil |, arde eguacaulyt wroent i nues to f a
i ncludirnugnfdirbaati on, sewage tredtmg@eyvyl ant
me tcaolnt ami naltiimaat e change and invasive speci €
conditions (ODER hZz0 DE;rwzkh& tHhaRA¢)t emperate est
globally, the Derwent is also |ikely respond
war mi nga mwdhatrefriisogppd | evel s fr egm wwhhiec hr i nwvaeyr iinnef let
sal initynagregdkicaretss ,di stri buti ofmRsecaemd evtrika rhiat
hi ghlighted gaps in understanding the ecol og
including contaminant and nutrient export, p
cogRtasmussen et al. 2024)

Hi storical lEgt uahge caslwalnthi gh concentrations
paismdustrial activitiCasrend!| prokxhmitwgrgesHob
the estuary is from Maomlteaond n&t e@oTdggdyasdivara t 20

zinc $wmelated ut ana began di scharging effluent
establisheandnt H&® 1yraper mi | | i n Boyer also d
into the est¢bhhBAP yDhak)t hae past wat eanecnwti te@m me n
contanpomnsaentpser si stent toxic health risks, of
metals in fish(daedSehzda!| MashadossiMaala.ge2klng;
and remediation work is ongoing within the LD

of stormwater catchment systems and groundwa
met al remoyYalyrptaceshssbsar tr esulla), recent stud,i

tot al zinc in ambient wat ébD&EPa2nil@dweestearlvsey s
stinérmain in the tissue of all wild se®&food s
antdhe Derwent remains . As esaviingy MegdiawWerds ietsyt
ti me wil| provide a clearer picture of the n

t hat may be occurring since 2010.

The PDODO b@isedlirnnsee yDer went Estuary reefs and
documented clear spati al gradients in biodiyv
increasing stohée hiwawaelr m@swaumayi @avend ¢ uenced

i nfl useinfcieadr r ett. aMdrali.nv20t2bwatre adtwvwousitrioany
strudtyurheadi t at type. Several sites exhibitec
high prevalence of |1 atkodibc ed trsopdeucceebdg asbpredca vee
asignificant issue of concern witkiWisherhasDer
amuremasi ri el ha pagtul au(lRorslsy etnvaals.i v2e0 0 4 ; R

6
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200Bhe baseline surveys firmly established s
mi-dstuary, from Bedlam Wall s, tionBlatdiemy IPoi m
i ntroduced setahestianrtsr,dPdausa endeill cbrt salsBae lca mguast u s

maenusdAssessing how t hesechanigeodilheed apdp dleataic

critical to conservation efforts and sustain
Furthermore, ecosystem changes within habita
a biological gradient typical of other estua
shall ow, silty reefs ei rcmdhel ax paelrg @lstasagsegmblt
soutPhotter et al. 20NWe RKRadvelsi e @drvewy?2i0dJent
features indicating a degraded -veacrom ymatetm,ng n
obsernmetdhees tn@ad Rosny Point, Battery Point ant
al gal assembl|l agesd athdv s hf ait| eahets@ssagt es | vei ke

encompassing nature(®8arrke¢etpebMpahbettOodigastie
this alternative dtuahlhe rs toautre uinsd eprrset saenmdti nogo u
within the estuary.

1.0bj ecatnidveasppr oach

Thstudy repl octeswresaetybe compl eted in 2010, wit
and quabnitadiiyvienrgsi t y c,harngleast itvhe otua ht te meni t i &
providing a framework for a delchaodeagloimogni t or i
moni twirlilngi nf or moaoaun atkinvwevl egaegei es wi thin the
how they areheneagwgptegdiagngdateontvyi ronmenasal welbhda:
describindi shanbesi oniandoahcredampeeathdfsSspeci es
system

The initial stwudy, conducted over a decade a
abundanecaes soofc iraeteefd bi odi versity within the e:
speciesM.ne¢lipdomndlgsantitatively describe th
Here, we present theumesmnutl alse 02fd 204h;@0B®dc@amad s
comparisons to tAhéaiscissptidbyuavelyy in 2010

1. Provide further data on the spatial distr
communities,

2.Quantitatively hdedorbiumetdadndta mgebsyi dgmi nant
and

3. Ass@opulcahtainognes t hrkeilyg b r bsdpoeecei tleosr

The findings of this memedtoed ngurcheay gaerse i e1s g
dynamics over time iewad uahamgi nd eerevfifrecn mevretr
management actions, informing targeted resto
programs in one of Tasmaniabds most ecol ogi ca
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2 Met hods

Thi s st udtyh er enpelti hcoadt celgongdye ra fa kseunr vEenty stahrey DO enr w2eOn(
and ,20d9 part of an ongoi ng-amarmicti cad neddg bp roa gar

identify changing patterns in spatial and te
Mul ti ple methods were wutil i-ssslo dioa tdeed clrii dei u
across 27 si.Fes swnryvbdey pstpasegs, Ssites were
along the estuarine gradient: the upper estu
6), the mid estuary (200 m north of Tasman B
15) ,t haendl ower estwuary (Tranmere Reef, site 1

Transaeseedt hodsoweweat edbcky Apeifbk 20May and Mat
202av,ar idep,ds htsypically at 5 m where possi bl e,
reefs did no.t Adeddigthi otehd | ss udrevpetyhsd wreir reg utntdee r & ar
perti@odrecord tmhmeakluwvearnsece yofanlwot h cddmmon and
met hod all owed a greater area to be surveyed
met hod, trading off quantitaotriyveansdt raenngt h f o
under st andbansge do ft rdeenpdt¥th at e mbhgsei wese pri mar |
shoreline focussedohalhietyatal cwhemel ueefd grade
sedi ment habit atueatt omany el cccoantdiiansons and t i
not be completedext embbploscatebsoho Dheashmeof
habitat ar eTarbfl lee d

2.Slt andard subtidal reef surveys

The standard surveyemevtah ®d sivil¥@lav ek enlsahu mo
mac-rmvertebrat es,hcaonndd uacltgeade adéeunsstidtaihegsath o Té mper
Reef Coll aborating (ATRC) met hodol ogy.

Surveys wepnpe 6SChyYAk tedr sonnalt dDvatteamh sit

two 100 m transects were |l aid out ,amdopposit
divided into two 50 m segments (totalling 4
Divers recorded fish observationgFiaglligbonreg 5 m
with a total of 4 x 10 m x 50 m fish transec
of individual fish was recorded.

Figuseyli sed representation of method 1 surv



Derwent Estuary Mon

Cryptic fi sh -iannvde rmoebbirlaet ensacweor e surveyed al o
wi t hin a nl snmedbea nodf h g2)t.ealrsyepctti c¢( fi sh were i
and sized where posavblréeebantdemolwelre mdenoi f
totallmfx H£0x m ttgpsewant sgwed ecatt @amdéd siittes, t
insufficient reef for 4 x 50 m transects, so

Diver 2

Figaseyl i sed representatiaon of method 1 surwv

The cover of macroalgae, sessile invertebrat
a gridégqu&drat mat 10 m intervals along the t
identifying and counting species that occurr
Percentage cover could then be quantified.

2.7T2 med intertidal and subti dal surveys

Ti med intertidal and subtidal surveys were u
abundances of common and rar e2& gsecsi.es across

Surveys wepba 6&6ChBAL t@@edr sonnel Add wrev @a3efaimnv ol v e
mi naeawchh divefrissh eicroaean wegpbrogged s, and gr een
speciansd introduced or O6keyb6 species of red
reef systems, sbouftt wsheedriendummasdotdespr i si ng of p
reef and omwenmesadbimpdoe#dEeidur e the habitat of Kk
the spotted handfish. SApridrvieynwd wathief iRedeimtt a k e
depth (iant @O dam, 91iM, 95im,mm)On reef, sand, an
habidtegptesndi ng on what habitat/ defpacrasgpr &8¢
was recorded asom & alhd&igrtOtahlbeu afldelnlcoevonby caheg
speci men olk46rmwdeaed),duA0o@R2di v)i,d udd 1(810001

i ndi V)i daunadl s5 n(d> viiodoga If s r st 10 minutes focusse
species, f ol | ocwheeds bfyort arragreetre ds pseecaires 1 n t he
searching crevices and turning over a minimu

Il ntertidal sear clhoe ss iweerse aunnddoew eticaekkeyne sattioir et €
Any sites Thohl) swas edeaed t(o a | ack oWhearpgoropr.i
possible, a minimum of ten boulders/rocks we

abundance of cryptic species.
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2.Bata analysis

Dat a tfhreomt andard subtidal (feed ZUYX¥egywsr wey ed
entered into (tdore AN@a24 onalvRkegedatMapasoerhogt &
t he AODN(GM(IItMBES) /i mos. org-uadef-awahiectl g Anabdbnor
rembni t-meti wimgok both survey periodatandramal )
2024 timed intertidal and subtidal surveys w
analysed using RStudio. Al datse dwarse ngl eeaane
combi naitiibyopedka ge s-L ewekt hcemperi sons conduct
in species richness, abundance, and spati al
abundant depeciesd for each survey method and
sites to evaluate spatial and temporal shift
and 20214.

2. Tdargeted Oyster l denti ficati on

As it was found Qshtarte aiana@sgeasssi o Is owearael gnhogta sa |l wa
able to be readily differentiated blaseedon e
ecol ogi cal suwpr vsetyusdy awasolunodwert aken at a sel
ranges where oyster spegiebehmdi besnoreagsunAh
depth combination, approximately 10 individu
for-bhabd identificati ecrdbyna cthaxa@amcadmire sex ger
of eachTos pceocnifeisr.m mor phol ogi cal | Ds, DNA was
a sswabmplogsofers using the QlAGEN. DEcasacBkedo®d
diluted to Ol mg/gpwleiainidc aatnagman gPCR test was
each sample following thle. me22pwspteventredu
required amplificationwhifl eld régaeetei v e crhend cla
amplifictahiea taclahical replicates.
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Tablt eDetails for standard and ti madds.@0o®dys
Positions are recorded .in decimal degrees
SITE DETAILS STANDARD SURVEYS TIMED SURVEYS
Site Debth No. of No. of No. of No. of
NoO Site Name Lat Long (rr?) transects transects Depth  Habitat searches searches
' (2010) (2024) (2010) (2024)
. Intertidal | Reef 2 2
1 | Cadbury Point -42.7885| 147.281 1 2 2 117 4.9 5 5
Intertidal | Reef 2 2
2 | Dowsings Point -42.8184| 147.2977 071 Ecotone 1 1
Reef 1 1
3 Eledlsm Walls 42832 1473273 4 5 5 Intertidal | Reef 2 2
ort 1.1i 4.9 | Reef 2 2
4 gedlﬁm Walls -42.8379| 1473312 4 5 5 Intertidal | Reef 2 2
out 1.1i 4.9 | Reef 2 2
Intertidal | Reef 2 2
Point South of 011 Reef 3 8
5 Gielston Bay -42.8443| 147.3376 3 2 2 1.17 4.9 | Ecotone 2 2
Reef 3 3
571 8.9 Sand 1 1
Intertidal | Reef 2 2
. 011 Reef 1 1
6 | Cornelian Bay -42.8518| 147.3279 1 2 2 117 4.9 | Reef 5 5
Sand 1 1
Intertidal | Reef 2 2
200 m North 071 Reef 3 3
7 | Tasman Bridge -42.861| 147.3501 2 2 2 1.17 4.9 | Ecotone 2 2
East Shore Reef 2 2
57 8.9 Sand 2 1
8 Collgglate -42 8636| 147 3362 Intertidal | Reef 2 2
Rowing Club 07 1 Reef 2 2
Intertidal | Reef 2 2
g | Rosny Point -42.8719| 147.3504| 2 2 p |0f1 | Reef 3 8
North 1.17 4.9 | Reef 2 2
57 8.9 Sand 3 2
Intertidal | Reef 2 2
10 | Naval Cadets -42.8724| 147.3355 0i 1 Reef 5 5
11 gi')ie”"e Yacht | 15 g757| 147.3619 5189 | Sand 2 2
12 | Rosny Point -42.8762| 147.3543 5189 |Sand 2 2
South
Intertidal | Reef 2 2
0711 Reef 3 3
1.17 4.9 | Reef 1
13 | Bellerive Bluff -42.882| 147.3652 4 2 2 Ecotone 3 3
51 8.9 Ecotone 1 1
Sand 2 2
971 15 Sand 1 1
Bellerive/Howrah Intertidal | Reef 2 2
14 BIUff -42.8825| 147.3854 4 2 2 07 1 Reef 5 5

11
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1.17 4.9 | Reef 2 2
57 8.9 Sand 1 1
971 15 Ecotone 2 2
Intertidal | Reef 2 2
15 | Battery Point -42.8897| 147.3394( 2 071 Reef 2 3
51 8.9 Sand 1 1
16 | Tranmere Reef -42.8999| 147.4095 51 8.9 Reef 1 1
Intertidal | Reef 3 2
071l Reef 2 2
17 | Tranmere Point | -42.9304| 147.4093| 3 1.174.9 | Ecotone| 1 !
Reef 1 2
Sand 1 1
571 8.9 Reef 1 1
Intertidal | Reef 2 2
18 | The Grange, -42.9326| 147.3616| 4 o1 Reef 2 2
Taroona 1.17 4.9 | Reef 2 2
57 8.9 Ecotone 2 2
Intertidal | Reef 2 2
071 Reef 3 3
19 | Crayfish Point -42.9521| 147.356 3 1.17 4.9 | Reef 2 2
51 8.9 Reef 2 2
Sand 1 1
Intertidal | Reef 2 2
071 Reef 3 3
20 | Alum Cliffs -42.9666| 147.3419 5 1.17 4.9 | Reef 2 2
51 8.9 Ecotone 1 1
Sand 1 1
21 | Mary-Ann Bay -42.9726| 147.3996 571 8.9 Sand 2 2
Intertidal | Reef 3 2
. 011 Reef 2 1
22 \évohl;ttﬁ i?r%k, -42.9774| 147.3923| 4 1.17 49 | Reef 2 3
571 8.9 Ecotone 1 1
Sand 1 1
23 | OpossunBay -42.9901| 147.4018 57 8.9 Sand 2 2
Intertidal | Reef 2 2
011 Reef 3 2
24 S:g‘;vkhrgf(‘ans Bay | _42.9984| 147.3207| 4 1.17 49 | Reef 2 2
51 8.9 Ecotone 1 1
Sand 1 1
o5 | Blackmans Bay | 5 11g| 147.3311| 5
South
26 | Lucas Point -43.0383| 147.3389 5
27 | Pearsons Point -43.0534| 147.3421 5

12
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Estuary

1: Cadbury Point

A

2: Dowsings Point

3: Bedlam Walls North
A

4: Bedlam Walls South

5: Point South of Gielston Bay
A

6: Cornelian Bay

7: 200 m North Tasman Bridge East Shore|
8: Collegiate Ro‘ving ClubA

10: Naval Cadets 9: Rosny Point North
A
u 11: Bellerive Yacht Box

12:'Rosny Point South L
13: Bellerive Bluff

A
14: Bellerive/Howrah Bluff
15: Battery Point
A

Figabet ai | ed

Mo n

map showing site posiint iFoerbsr usaurryv
April i n  20Jluon,e &2h0H2 48lat ebB were surveyed using
survey ypdriimedls . suraneays,d and timed species su
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' 18: The Grange, Taroona A
A

19: Crayfish Point
A

. 20: Alum Cliffs
A

22: White Rock, South Arm
A

j24: Blackmans Bay Blowhole
A

25: Blackmans Bay South

, 26: Lucas Point

27: Pearsons Point

-23: Oppoésum Bay

16: Tranmere Reef

17: Tranmere Point

21: Mary-Ann Bay

usi

Mo n

ng

0 05 1 2 Km

-

Fighbet ail ed map showing site posiin iFoerbsr usaurryv
April i n  20Jluon,e &h0H2 48lat e were surveyed
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3. RESULTS
A substanti al dat aset wasampl | caaggmbaidde dh rwiutghh

baseline dataset from 2010 to all ow tempor al
comprehensive overview of spatial and tempor
Estuary. The following results summari se obs
and distribution across fish, invertebrate,

depths and habitat types.

3.8t andard subtidal surveys

Fi sh

Forstpyeci es of fish were recorded during the .
t hbecounted i n tHhee QIOEALD rsiuchvreggsss was general |
region, r &n gipregmdesdio theogy 6) 1ISé t as d(1C3Ba dburayndPoi nt

Bedl am Wai h sutphpeerrt hrepsd utalreyetowdetd species rich
frof &§pecwheesr @ds 285t @B8l,a@ahnanry BBaB8kmahsel e

Bay Sbwdads, P®ed&atson Poinltgwe o ceddeudgnm wmat bet
ri chrexssspeci espf Ghhaduphbryiycehrnneesrsp asr oims | ower

similar to the 2010 surveys, however there |
recordédwemectihes found ini ght ctcocreasesunvey
obser vedpier tadrsed whiedh compared t(osittheds, 2010 su
however the oppodiotwkirwas, ewi tdena daeaclihee i n

site 17 (Tranmere Point) onwards

The most abundant Etbebhiaxpeocsise s uwaehreen ylparmad eldys |,
abundcgeceral ly decreaSedennislpibrea |2efs2fd4e ss ulrevveiyn
Forsteryg(ieomn ivnatrriouduatedi dpe<ii® sfforsteri, Not c
Pe mp hneurlitsi rPaidcitaitll aatbir adsalll @ eilsi, nops cilaruedmamanceud at
among t bmo sttopndant i n bolt. h czauldd weascdutl Ba& a0 s t
abundantcsipetsh esur v e ynsy mbabletcsh ® inigesdt amsi al 'y i n
wi bhl9®00 individual s r ecorodveedr iple@0 Gamunsles t |,
mul ti pl a BtOrBEDhgBpA ssi hethrne was observed in
i ncl ODdi h@gwigmarnenld. f dqFisgerye The dle.c |fiamaestienr i
over an order of magnitude, and across mul ti
previoudl!l ¥y nxilguhdtieng s.iMi @@ 01 8 r (@ad lpet s@rh agripdpes) it enn t
P. mul tainRladi at(hic¢eeveawalc ddfurbongper tmer mh di nt o
estuary itrhe2 0 & r cadfbiegdioreex t endi ng i ntyo ftme | c
202N, t eatbruincdgaennceer al |y i ncreased further down
site 13 a@anwarodeyle oibpe sv e e gFilgdtdrdemd cdintt 3 ast ,
di stribotdoowasnmore variable, peaking at sit
individuals were recorded on a single transe
the species being entirely absent from that

Sever al species that were abundant in 2010 w
Acant hal utwearse so nviyt toibgseerr ved at three of the
recorded in 2010 and wastmnuawdyytdseisgmedr @) dwladr &
had not been det ecdckRiegdarjlem ttlhhmde@amsitgebi ssirivate
anRlseudocar an(ki gé&o mgnideeeBuzsy recorded at any si

16



Derwent Estuary Mon

Conversely, three species that were rarely o
speci esAdant2i0&l4ut er esh swehde o me g ae gthwesd mber s i
estuary at destpeist el 3b eainndg ladb s e fRi of8drpem t hose s
Atypicht hwass srtadgradeuds for t he 6fli natditvii des ail 13
recordedmont 2i0i4db e vdFairgyer)e Thi s was the first
species was nppeseindtyushapvhbeagNeobdarvwdHi l eaf0g

present in 2010 across much of the mid and |
abundanc@iigsiy 204 s iIincluded newndbemtdwary ons
sitsedle(s6, and 9) where it had not previousl\
Whi | eamoaomtg tahkeu msbpsetttihieest r o d u cFear sstpeercyi ggison gy mr
hapsot eemdcdoladgi c al i mpl O o g bmoongi st (Bar ngdd).gweOrv re a ratl 4

abundance varied |ittle across survey period
the 2024 survey. However, its site distribut
hi ghest abundd@anceaediwhidradiewgepr than 2 indi Vvi
ot her sites. Comparatively, the 2024 survey

each aver ag nign diediwekeal s3.

17
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4
124
5 5 5
10 l
4
2 4
g 4
& e 4
= 5
g 4 5 3 5 Survey Period
5 [ 200912010
é Il 20232024
3 4 2
c 6 l
c
(]
@
S 4 2
3 2 2 4
-
1
.
o
1 4 € 7 9 1 14 1 7 18 19 20 22 24 2 26 27
Sites

Fi g6tFesh spec(meahrSpEeehnesandechnh ( 5ie® Dm0 W& nt
(grey) andTelafdge ¢abtl deegpcrhiessiin ki cat ed bhwet he nu
gr ey, bwirtsh sites 9, 14, and 24 differing in
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a) Dinolestes lewini

b) Forsterygion varium

.

134567 91314151718 192022 2425 26 27

d) Notolabrus tetricus

13

f) Pictilabrus laticlavius

o FHHh r‘

5 6 7 9 1314151718 1920 22 24 25 26 27

13 456 7 91314151718 192022 2425 26 27

Survey period

.

1501 50
40 1
1004
30
20
50
EL J 10
1 345 6 7 913141517181920 222425 2627
c) Latridopsis forsteri
2001
40
1504
301
1001
201
50 1 L 10 -
80"-‘ 0=
% 134567 9131415171819202224252627
T
c
= e) Pempheris multiradiata
2 50 10.0
401
7519
304
501
201
104 257
0 iiih . i-" 0.0
134567 913141517 181920222425 2627
g) Trachinops caudimaculatus
2000
15001
1000
500 1
D_

134567 9131415171819202224252627

Sites

Fi guAkRund@meaeNa SoEf) t he

Der wiemt2010

most abbodéompeyj odsd

19

2009/2010
2023/2024

most abundant? specilks p
(grey)Thaend e @iosvprie lcvmeerlsd .among t he
are presented al phabet]i
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Abundance

Fi g8&ARund@meaNn SoEf)i s h

i n

304

201

10

20

10

o

504

404

301

201

10

Most abundant in 2010 Most abundant in 2024
a) Acanthaluteres w‘m‘ger d) Acanthaluteres spitomeranurus
40 7 T
30
20
104
— —&—8 |’r'=ﬁ‘ -CIEl |||||| j e ——
13 456 7 91314151718192022 242526 27 13 456 7 91314151718192022 24252627
b) Favonigobius lateralis e) Atypichthys strigatus
n 125
10.0
751 Survey period
[T 200912010
60 Il 202312024
2:
D-’J'—.T—.—.TT—.TTT'TjTT.'TT
13 456 7 91314151718192022 242526 27 13 456 7 91314151718 192022 24252627

¢) Pseudocaranx georgianus

f) Neoodax balteatus

13 456 7 91314151718 192022242526 27 13

peaked in a
grey andahbe
Species ar e

20

L S
456 7 91314151718192022 24252627
Sites

ecies uniquely am

bundance ring one (pepdiodt e

sp

20,1 P nACc2H4, Yperf transect (500 m]J) 1in
du
h

askownl!l 1o il ghlight tempor al
presented al phabetically.

0
t
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a) Forsterygion gymnotum

Survey period

101 2009/2010
2023/2024

Abundance

1 3 4 5 7 9 13 14 15 17 18 19 20 22 24 25 26 2

Sites

Fi gor eAbunmdeadic &) t he Forsoceéuvggdper gty maos e ot
(509 mn t hien D20 W@ ntgr ey )Pranwvd o2 4G r(rasicangikdead &
gymnot a

Cryptic fish amd emableiblreatmascr o

Twe rotnye cr y p 3ifico bfimbsehr mavred tweebrreatreesct be d Bdr wan't
Estuaz®24.n an inthedsSpetiem,t hespectBouweél y, c
cryptic fish species ghaweadssdandshme iI02EF eab
(Fi gb@Mossti t es rierc 03-6@2ddppei e,r amsmmxrared to only
in 2010 wixtahe déhg e ddtniee $ n csrpeeacs e2e swa 9 crharees s

pr onouncuepbpeesrt uarfye,wewi tchryediies friesdhorsded fr om
sout hwdhd s widm20tEt@t di stri bution, where great
obsernmeaedhdest uabiyt e 1, ial deet motrith andaxd2 i n t
the | owest speonilegs omcecespede @ switt ot h site 1
cryptic fish2ag2psitef22hmarbggoodadce, wawsth no
spati al Tthrirsnaddasnot r2a0satO h wnguenebre r s e eveir ré end hde
estuary. rSewcorvbdf@ rsditvwisd uadesr age, compared to
means in 2010.

We assessed the top four abundanti dewytpitfiygi hg
t wo spkai eseonad in®etde nt Faocrrsotsesr ysgiimnoene wvsasr e du m
substantial?797iinn@O02dduali $h compa(Fedute 221
14) This introduced bsBpeotitest expampplerd and Iraw
it was previousl y ensorueerogntmso mu lanlistoh dsiaavt da n
increase in abundance in 2024, devst hahy ghietr e

21
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(Fi
av

Go
de
de
pa
i n
Tr
e X
S i
s e
an

Sp
es
roi
at
S i
t h
gr
ac
i n
S i

glh)y Siitne tlh8e | dTwheer Gersatnugper,i aTda rtohoen ahi ghe st
eraging almost 30 individual s

bepanScorpaenafFipgipd ¢drbps a@r e both abundant
cl imenrdbiea@m 2 4. A mi nwas rabisp@o e, gvit t h

creased numlsdrusagiyre pthead ®emicger esBuary sites
pi lplh ®@wiagusl y recor dweadsndty I esietnds awintfld w20 ,s
creased numbeatr ss Bthesed mpFabrricstdey ygi amd gy mnot
i nor f ol(Fkiigal 2celaaddk e r e most abundant in 202
p amwsaiso m efcoorr dtehde Fi. ntgryonditod ertip,rweavsi ousl y f ound
tes Buwansd rle3c,cor ded at ni Tdel awkhescoatd2d?24.

ver al siteBadnn@0D2Bewh2@d &0 gstitteedsu p gne ntgh emi d
d | ower estuary.

ecies richneissverdft ebrypttes waxsrmoel atively ¢

tuary, wibtbpmears ofc@ARideidi dlom MO0, sspeci
chness gradually increased along a souther
site 1, compe®r esd etcal emmmeiranvsdgtiaagsaer yoSfi te 1 r e

te with | owest species richness iacr2d2%#, h
e estwidrhy si bt we 2 4eersdh ushihtge -éd4t uar yhbotmhdr eco
eatest species richAesbki Bt Sdaaldi 7e5i, nrepe
rossisuevadleéaneesrt uar y, valveerremgaeldlftivigteecsd e s

2Wiltdp (t o 9 specila@as28R4si spe2bpsd spaEthines s
tes 2wh,i 12e6 ,si2t7e,s 20,-824peands25 recorded 6

e introdudcad igdkilftademregetdat he mest abundar
veranebopaseboth surveys, although consider a
gug Al |l sites where the species was presen:
O individuals per site, with peiankosr ec Itohsaen t
ubling the number s rHeocwervdeerdshaatd oncossnts esdietr eash |
wer meanoBbumaaguiiztsiPssoah ¢y D.5 i ndsivi e uad s |
d 17, r,edmadtciavealnyy) some | ocht szedngariamart
rgely unchanged, with most occuSirneinlcaersl ys,t i

teri as, aamuatemesri si nt reoxdhui cbei dt eedc hsi unbosdtearnnt,i a | [

undance with @EimgilldeevAragege awanédbameesr ded a
t ween 50 and 200 individuals per site in 2

510 individuals per site.

(Fi
20
mo

nge shifts were obs-envedt élbtdascedemwal cbt wer
e most abundanfTheeélehbotutbdaur giepsryd aisgeod riamn

undanme-es humtntdg,at site 17 (uppehiliemit of t
coming lierssotclhbermomboives wheuwvaryt was previo
i ghdPdasus ewarcdsiwias pri mar illoweao recsd utafr &t e d
owed an overall increase in abuwm@éancarlyut
glder I nteLensel hgwagsdulkabadddbdwest yamay ¢iwbes
24 (sites 18 and 19), bot h whfe nwhiheh sipadilea
re abdmwdamtegF atglodu®thher nati Censpeai ¢ésikihbet

anMeri di asFi gudabodriiad mini mal changes acr o:
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species still concentrated at the same sites
abundances.

Ambl ypneu€akessbDanagnsaeonrglcelrpifEs gbd@sgeltSb, and
lBwere allmambongdahé species in 2010 nbut we
contCasdi,nast erHiad 9 omyasiNie atbd g cspiffdiiguin e 15 e,
andf gbx5per i enc eidn csriegansi efsi ciann ta btuhnediarn cien,c | ruessiuolnt i
t he nopburdant shierciineasl irna ml2g0e2 4S.hi mu snkbatcair r e c
r ubwlhirleec or dNenogtsh yodsrpipdi mamh si te 25 appear to r

Whil e not among the most abundant species, t
monitoring ,doeotsese sheveypot entiFiagllBeecldn loigk e a |
P. reguoAlaramutrreensiimCaoduned maenas, Met acarci
anRletrolisthegs a&lostinggdntdawsc ant | ndAl é addsg eien spleu
exhibetatdively |little change from 2010 to 20
C. maaendMdas novaebelanddmaewhi eatcugsirteed 6 i n 2024,
h ardoptr e vi 0 udsd tye cbhteesdh.

Il n general, the patterns of natmnwvertvebsatein
species in 2024 mirrored those observed in 2
mor e pr evap meesitt uiam yt, hevhi | e nati ve slpoeweires hac
est (Fairgyl ¥ e However, in 2010, introduced speci
and 2®.2t4hins range expanded to include all si
distribution, there has also beenmpaeri aodeas
mi-st uawlyere introduced cryptic dri srhoraemd i nv
indi viduglomppeedSOoe hdOvi duallSsteer 7siane 9n 2
instance, recoridretdr ondaciexdmau@ayvy s h@amM0 doubl i ng t

averagel26df i Inxdld viAluahcuplrrisd hfeessi nncoeaced

in the | ower estuary sites, abundance still

for some of these introdutedcowecass s$asesti)l

mi ni mal changes in thenabbedapperoétshaarye b
[

abundance ada mub & (i pod eeh isd o lesdidyp Mot ably, the r
introduced spo®isds coburedpmonad with any cl ear
abundancesta@dneo st uary.
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(grey)
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a) Forsterygion varium b) Pempheris multiradiata
501
60
40
@
8 401 304 Survey period
e [T 200912010
5 I 20232024
< Ny
201
201 II
I 10
o'llﬂﬁiiiio‘; SENN SN N—
13 456 7 91314151718 1920 22242526 27 13 4 6 7 9 1314 151718 19 20 22 24 25 26 27
Sites
Fi gUtAdund@meaN SoEf) t he most abundant cryptic
(509 mn t hien D20 W& ntgrey)Tha&nd wdd Bverlh lesc &) .
among #rmest opbboddampeyj odsd are presented al

25
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Abundance

Most abundant in 2010

a) Gobiid spp.

i

i

Most abundant in 2024

¢) Forsterygion gymnotum

i

il

5 6 7 9 13 14 15 17 18 19 20 22 24 25 26 27

1

b) Scorpaena papillosa

0 l‘
3 4

1

d) Trinorfolkia clarkei

5 6 7 9 13 14 15 17 18 19 20 22 24 25 26 27

6
4
2 |
|l ol L H,,HHPI,E,
1 3 4 5 6 7 9 13 14 1517 18 19 20 22 24 25 26 27 1 3 4 5 6 7 9 13141517 18 19 20 22 24 25 26 27
Sites

Fi gu? eAb u n(meahic SoEf)

abundanta,)anh2D @40, 0 r

species
indicate

26

peaked

d by .§pegiasdabéapke

n

cfypthi species

transect
abundance

(5
dur
§eh

Survey period
[] 20092010
Il 202312024

undmpwdl y

® S5 o

mj] ) i

Estuary

Mo n



Der went

Estuary Mon

Species richness

27

Sites

Survey period

] 20092010
B 202312024

8Sepeci es(meiaNnhSoEMOD i | e-i maer Wenb r2adtleds (gr ey)

(Torl aancske) cat t

sites

9,

deeagactrhle ssii ki cat ed

14,

and
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Abundance

1001

501

600

400

a) Asterias amurensis

13456 7 913141517 1819202224 252627

c) Heliocidaris erythrogramma

204

151

o

il

LA . il :

b) Cenolia trichoptera

13 456 7 9 1314151718192022 242526 27

d) Jasus edwardsii

il

13456 7 913141517 181920 2224 252627

e) Lunella undulata

T

13 456 7 9 1314151718192022 242526 27

f) Meridiastra calcar

Fi gudAddund@meaeNa SoEf) t he
tranldech (5@0ODmMOWENtgrey)Tha&ndeX¥@n4 splelca e
shown were 4afnorsg talbchotdédpmpweryj oadsed presented

al phabetically.

pe

28

r

75
504
22._
13456 7 913141517181920 2224 252627 13 456 7 9 131415171819 2022 242526 27
g) Patiriella regularis
| Survey period
2009/2010
202372024
13456 7 913141517 1819202224 252627
Sites

mo st ab dinndvaenrtt enborbaitl ee snp:
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Estuary

Most abundant in 2010

a) Amblypneustes ovum

Most abundant in 2024

d) Coscinasterias muricata

151

201

101

10 5

S B N T T N
13456 7 9131415171819202224252627 134567 9131415171819202224252627
b) Cabestana spengleri e) Haliotis rubra

8-

5.

6

@
e
S Y
c 4
3
fs]
<
2-

2_

O 1] || - ! ﬂ ;
13456 7 9131415171819202224252627 134567 9131415171819202224252627
¢) Maoricolpus roseus f) Neothyonidium spp.
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an 4

50 0
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)+t T — )+ r—r—r—r—r ————— r —
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a) Carcinus maenas b) Metacarcinus novaezelandiae
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a) Corallinales spp. b) Lenormandia marginata
10.0 1
4
10
1l
£ 2in irI | ﬂ , ,
o 1 3 4 5 6 7 9 13 14 15 17 18 19 20 22 24 25 26 27 1 3 4 5 6 7 9 13 14 15 17 18 19 20 22 24 25 26 27 Survey period
3 [ 200912010
‘g c) Peyssonnelia spp. o0 d) Rhodophyta spp. . 2023/2024
&
50
I 40
fi 10
O13»‘:"579131‘41:17181‘92‘0222’42‘52“52’7 0—1?:E'S791314151713192‘02224252527
Sites
Fi gR4Peercent cover (mean N SE) of the most al
(grey) and 2024 (black). The four species sh
survey periods, and Heaeréhpde p ayt ecdosnppprpihsaebse t i ¢
uni dentified algae (red twurf) and fil amentou

4 2



Derwent Estuary
Most abundant in 2010 Most abundant in 2024
a) Plocamium angustum c) Callophyllis rangiferina
301
15
204
101
104
2 |
8 97 7 1 % 6 7 5 13 1ats 17 18 19 20 22 26 25 25 27 . 1 3 4 5 & 9 13 14 15 17 18 19 20 22 24 25 25 27  Survey period
3 ) ) ] 200972010
E b) Pollexfenia lobata d) Rhodymenia spp. . 202312024
5 2
804
15
604
101 ]I
204
0 ) i h 0 n J ii]lllii:ii
1 4 7 9 13 14 15 17 18 19 20 22 24 25 26 27 1 32 7 9 13 14 15 17 18 19 20 22 24 25 26 27
Sites
Fi g2 ePer cdmeaNc SoEfg rr ed alugaguepegciaémponsgt t he
abundanta,)anbh2D@#40i(d t he Der went Wh ipleer ceeancth

covdeurr i ng
fi.Sdeci es

one
ar e

peri

43

od,

presented

c ha
a

agesiadroasebtdobh
| phabetically.

Mo n

t
S
g Ul



Der went

Estuary Mon

Percent cover (%)

N Tl

|
0

4 4

a) Aeodes nitidissima b) Grateloupia turuturu
201 g
201
15
1
101
1.01
54
0.51
0 i FL 0.0
1 3 4 6 & 7 1’141‘1/1819202224252527 1T 3 4 791"141*17161920222.22527
¢) Undaria pinnatifida
4
2 Survey period
2009/2010
2023/2024
24
14
0 i Fi
1 3 4 6791’141‘17181920222422627
Sites

g2
10

(grey) E&mpedc2@234 aflel pclk)sent ed

B ePer cd meamno WehSE)e dfntrodimed haliddee wemd c

al phabetic



Der went

Estuary Mon

Percent cover (%)

a) Mytilus galloprovincialis

b) Ostrea angasi

501
15
401
30 104
201
101
NP | Iﬂﬂl 5 || 1A _
13 4 56 7 9 13141517 18 19 20 22 24 25 26 27 13 456 7 91314151718 19 20 22 24 25 26 27 Survey period
[ 200972010
¢) Unidentified bryozoans (soft) d) Unidentified sponges . 202312024
-, 50
40
5.0 ]
301
20
10 1
0.0 N l 0 Ii |iiij tlj Al !
1 3 4 5 6 7 9 1314 15 17 18 19 20 22 24 25 26 27 1 3 45 6 7 9 13 14 15 17 18 19 20 22 24 25 26 27
Sites
Fi gRTPeer cent cover (mean <NeSEi)l e fii mherhtewtsrt a tad
Der went across survey periods (2010: grey, 2
among the top 6 most abundant in both survey

45



Derwent Estuary Mon

Most abundant in 2010 Most abundant in 2024
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Fi sh

Sixty fish species wer e,1Qoeusnst etdiSqmic2 @X0 rtiheh
ineef habigedaggdolre mattiealns obBEeg¥e®Pli nm2010
deprnihc hpneeaskse d t kees tuiadl ¢ c lainme d ttloevauplp drotaéand | ov
est uarApl4s.iot ens .depddnemratcthihesmsew@per to ] ower esi
although some variability was evident in the
than half the species rThbaéaneosrsi tiyn 020 2f4i scho nopba
over s anodc chualirietdlae tp-8 .hSf oolfl oSsvi migl ar spati al di s
201Mo.st observations wet@awlubtiaochkmessannes he mi
comparaoleWweoea notable decline was observed
often only one ismpe2dlezsdp,i waes preddobddseeE or mor e
at those sites

Five fish species were overlapping as the mo
(Fi gbhFor st er ygwaosn tvhaer immonst abundant fish spe
habitats wiass Z®@Adhdamd most sites wi {Fhi guo ecl e
3b)JAlt héBughwam recorded at more reef sites o0\

ramk3) was most frequently observed in ecot «
| ower EBtsary.inTcampianopgednc dwdi mac wlaast ps e vi
most abundant fi sh (Finga &)ehT2s0 1sOp etciimeesd dseucrlvienyes
considerably in 2024, becomingnaobsemivealcr oss
Neoodax déxhitriateuds a range shift into the upp
abundanrcetofselveral sites bet weemwhBedl e&hm dWanlol
recordsFi gd@2@®ilRkewise, new and increased obse
with up to 100 individuals (rank = 3) record

SoutfFlhysterygionmglyanbyusmhi fted further north
observations occurring on reef habitaesubeew
and -ensitduaanyd two recordi(higgd@ohmbendamnane dfabi t :
Not ol abruvuartetdr mcosmal pyesent hathesspatl eshr
(Fi gt 4 hi ghest r awakseabouw dieadn caet (s=3dv)er all | 0 we
ecot oneNohtaabb lteatdecl|l i nes occurred at site 16
previous obs-eg00@tiondsviofiudlbDgd (r-20 ki rdidyi deal
(rank = 2).

Parabl enni u,s pgrasvnamu aalnjusamong the most abund
mar ked dec(Fi g&6.e nSewerdal sites where it was
of the species during the most recent survey
bet ween Bedlam Walls and Rosmy m@aed natn,d wiotwhe ra
estuarly corPtersgshte,r i s snuowe d aalm ae¢xat ended di str
occurring across the ent i Fei geBsbBleu arhye ismperce efs
recorded in higher relative abundance compar
confined to the area between Tranmere Reef a
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Site

Fi gB4Sepeci es(meiaNnhSo#)s § i sh species recorded during timed swims in t
di fferent habitats (Reef, Ecotbnm4. San®)dmanm) di fferent depths (11
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a) Forsterygion gymnotum b) Forsterygion varium c) Neoodax balteatus
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a d) Notolabrus tetricus e) Trachinops caudimaculatus
H
5
@
2
Survey period
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2023/2024
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Site:

Fi gBBSReank ab@meddnIoE) t he mofsits mbumaaings i n Derwent Thiei 2@ddi e q gg regWw!
were amomgosheabopdant i n aoteh psersweay efule vanl dpahsacbeeda i aoarlel;y 1 -EO,onl y 1
3 =100, 41000501 Ha bis@peetct .f i ¢ patterns alepprdvixded in the Appendi x
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Most abundant in 2010 Most abundant in 2024

a) Parablennius tasmanianus b) Pempheris multiradiata

Survey period
[ 200072010
W 20232024

Rank Abundance

A

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2

Sites

Fi gBBReank ab(medMmnSoE) fi shnspeel gsa6moonsgt t he t o
abundant i n 200 (hé¢. Vedwlked h( speci es peake
during one period, changes acr o(sx0amit hb Isaucrkv e
(204Dl . Species ar eAbpurnedsaennctee ds caol rpeh;a ble t= coanl |l
2210, 300,114 000,01 Ha bisfpeetc+.f i ¢ patterns are p
A p p e rfAdpi pxe 2)d.i X

MacdH amvertebrates

One hundoestheandks-iavemaeboat ésn wAls2elobeenovaeaedi
the standard surveys, invertebrate species r
in intertHidgdly enA bgitmitlsar but more eAlem di str
and4d.19 m depths, although slight decliines we
specifically, sl tms &m0d -42i8t emnd2Vidadtt ailBb @e mv at i
deptbupbred over sand habitats, with mini mal
maj or changes in invertebrate species richne
only mHreorelsiftlteuct uati ons occurring across tl

We asses ®eadplbtuhned atnotp i nvertebrate species acr

t hey changed through time. Several species r
(Fi g33Ast eamasamsireased | namoastkt adundacncreri ng
sever al new sitegFiag@Bsewal dudlap, ttahe tlyipglses
predominantly observed in sand habitats, whi

abundance over both reelhfy asmevercalt ooreidnthbadi o fat
2024 as welClr.aslismisgdaedalrbays éndor e-f ohan aalelnteas | y

andaabsent efcrodmnal thaZfizglBgMy t i | us galhlaodpr ovi n
rel ati vabwynsdacnrcoesasr surveyt peiri osigat adlt hdiugtr |
extended south, particul daowerf esntecolydigiedg bab
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rel ative abiugddeadiclee Riede o0l i st mas nelaomgat as si n
spatial distribution and abundancel pattverns
abundance is evident across most s(Ftg@srepart
3BFor example, Collegiate Rowing Club (site
did Batter yOsPtoraemaylagdcd i cd ®ensliSder abl e variabil it
pat t(irgd@d p!|l t hough it was typically more abun
transects, such-1a0s nt hea alhrsaencrhe rweh erreee fOVe was p
e past decaadwerial asipteeasr smayhtahtavse ppsedebshua
| atbiuvmel armadd hough at | evels that are not re
ati al.lnv2rP2 &1, irroeegluldga peeds o d ool ir e ft hhr aobuigthaotust
e-emitduary but was newl yt hree cuoprpdéerd geaBtdut awroy r e ¢
w wppe-esitdsamneso smecweasabendlnttche species
ot one; hpaabrittiactusl arl 'y sites 2 and 7 (Dowsi ng:
Bridge), both of which increased multiple or

O ® T ® T

of andandnli drant i f inveedr eb aarmmoancgl etshe most abu

t ebraute sn din ¢RB@2efd n AP r3Qwi M.u sil ryf, umad bul um

relative abundanc¥®&n{( d8pht b enweed seb a denchoer bdees
e X usively on reef habit-assuaparticu2@244y Db
s h ed a marked decline in occurlUaendenand i &l
barnacTkss may be due to more successful spe
bo#HbIl i oci dar i sa rell yntibhnriougsrsdmowlaeds t mar ked 1 ncr eas
abundance across the entire estuary, emergin
(Fi gbeanyd 39d

X |
vV e
hi gh
c |
ow
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a) Asterias amurensis

b) Crassostrea gigas

) Mytilus galloprovincialis

E d) Ostrea angasi e) Patiriella regularis f) Petrolisthes elongatus
l
1 | i
° 1?"ﬂ'», 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 1 4 8 © 101112 13 14 15 16 17 16 19 20 21 22 23 24 123456 7 8 910111213 1415 16 17 18 19 20 21 22 23 24
Sites
Fi gBB8Reank ab(medMnSoE) t he most abundant invertebrate

shown
= -120,
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Most abundant in 2010 Most abundant in 2024

a) Myxicola infundibulum b) Heliocidaris erythrogramma

l

“ AR .

[[] 200012010
B 202312024

¢) Unidentified barnacles d) Elminius modestus

Rank Abundance

| M 1 Ih i

T
101‘!‘!2 31-11 1 1718‘!92021222324 123 456 8 9 10 1112 13 141516 17 18 19 20 21 22 23 24

Sites

Fi gB9Reank ab@meddnpE) i nvert eimni ajtuee | yp eBnioemy t he
most abundantcainadb20@&@Pt (a Wheirlweenetach species |
abundance during one period, changes across
(204a0d WROCRKAHundance score; 1 -EO,on3LPx0ND11Mndi
= 11000 0, 5 Ha b is@pletc+H .f i ¢ patterns aAepppddv ikded
Al gae

Forotngepeci e sanmnd paéagmtexdwrnitregd t he ti med survey
standard surveys, algaluppmeciteos limiwslpraesdsa biarmrg
pattern observed in 2024 across-I1munml t-4amdde 1dep
m(Error! Referencg danureaeesnatngfloound.peci es r i
declined in 2024, however this was primarily
represent the same habitat sampled eé8urdi mg ¢t h
depths wenmneropseal | three habitat types, wit
ecotone habitats | ocated in the | ower estuar
Analysis of algal assemblages across the est

abundantsiwgpreeiesnsi stently among the most ab
(Fi gaatlen 2@y2s4t,ophor a ,Broknlidniifao rkreisis anisean dc or r ug a
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Undari a pmiemreatdiofmicdant i n reef halHitgalthse of t |
41c, 41dC. amadan idlifc)loirnmeids i n roenl arteievie shaal@du nt daat nsc ¢
sibaes expanded its spatial HBIiI stadicateeacre df umt
abundance aBotahl |s pseictieess al so exhi bited incre.
abundance within ecotone elsdhliatr &t s whga attiacul a
exceedermdily i@dw@anlks = 5) .hpi msreateir fail dsriddkwsced br
seaweed, expanded into additional sites in t

Compar atni vVZadadswnp .UlavapFi géd ean)y ednlaeg ekbdt i vel y
evedigtributed ,actrhossuisgh hoev eersaldaomypbamad ntce @]
Abundance peakedesstltdiagrhytslopyp.i n bboehmrdef and e

habitats, bewvehowabiabsitéy was evident. For
mi-dstuary recor dell wapp .obisrereiatt h emss wrfvey, wh
and 24 all peaked i nhh2@oadiswpm buwaancecsoonded

further ups¥7rewmfhatnereased rank abundance,
sites tensttuhaer ymi d

The al gal cosnnmmewhyt29dRudftewdt h species once a
| onger among thein o0izZét wodda et e sp enmuied d irgni f i
in both abundance and distrib&#igadr, wwhihl et s
unidentified filamentous br own gadiegeae were no
Compar altd vientyrodGradalspepd lecwaeid ua uswbstanti al
abundance in 2024, exgasndiang iftog rmaerede hiambtid ¢
| ower estuary fFog4a4Beot Anei mabat aspaii al di st
f or t hSarngaatsisvupm efdaolmianxant | 'y present Fimgutrlee mi

44d) . Both species were recorded at sever al n
and overall i ncr essgpead filrc abundan oen. waist evi de
showing much redSuceff@clagauxndantesf &6, 18 and 1
increasing substantially in 2024 (e.g., site

We assessed t he HceckKlaanivaes radbduinedtaeniccea todr of wa
di fferent depth zones and observed both incr
20214, parti-tuméar@ym&a®dmbhs 0Db(Ei g4l Noztoanbel sy ,
stes 1BedhadrldaBeBl affvanhdawi &ihbBUanhctrjeaals e s,
rising from spa2x@Gled cionvdeirvaitlgieo aflgdmertke 1co-Ger age
10106I0ndi viSdud || @a¥iltye 9 ( RaeshrmweRoiantmaN &retdh)i nc
thel.® m dePRt hr avthisatpa evi ousl y radrsk nab bruda mea
4-5i n 2Di2tde.s 1Tr ammde rl8THRei Gr aamgeé, Taroona) sho
trends. At site-41 B, ma lz wemdk adireanmaetai sa ehlel y1, f r om
individual (rankl00O0+oi adi eSs)d.u atkhcsteldr Aiftke A a |
new occur8efhcrmsdapgt b, with mode3)t ei mainkataibmu
deepening distribution.

61



Mean species richness

Der went

Estuary

]
]
41 €
=
) |
o
0
10 ].
E
iy
z
o
151 1
10 E !
]
| “
o
. | ri . J
154
E
104 =2
=
3
. ’JI 1 d PR | |i Lan
204
1.5
E
:
J=
1.0 pry
0.5
0.0
Reef Ecotone Sand
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
123 45 67 8 910111213141516 171819202122 2324 12 3 45 67 8 9 1M11121314151617 18192021 2223 24 12 3 4 56 78 91011121314151617181920 212223 24

c

h

gm
ab

e a\n SdEfp easlsg a |

tats

(Reef,

Site

species

recorded

duri
Ecot-bnm4. SSamn,@)3nanm) di f ferent

ng

t

me d

Survey period
[ 2009/2010
W 20232024

SWi ms
dept hs

Mo n

n

(G



Rank abundance
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a) Codium spp. b) Cystophora moniliformis ¢) Ecklonia radiata

I i ] \ ‘

[ 200012010
W 20232024

d) Lessonia corrugata e) Ulva spp. f) Undaria pinnatifida

T T T T T T T T T T T T T T T T T | T T T T L T
123 45678 910111213141516 1718 192021 2223 24 123 45678 9101112131415161718 1920 21 2223 24 12 3 4567 8 91011121314151617 1819 20 21222324

Sites

g4t eRank ameaNd &kEjet he most abundant al gal speci dheisr eDselrensemt i n
re amomBgmosheabopdant in both survey .pdAmiundla,ncaendcamre ; p Hlelsse rotnd o/
=100, 41000L01 HabispeeicH.fi c patterns aAepppmdvikxded in the Appendi X
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Rank Abundance

6 4

Most abundant in 2010

Most abundant in 2024

a) Dictyopteris muelleri

b) Grateloupia turuturu

it

al

Survey period

c) Unidentified algae
(filamentous brown)

d) Sargassum fallax

[T 20002010
W 202312024

|

i
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e S e S L s e |
5 6 7 8 910111213 141516 17 1619 20 21 22 23 24 12 3
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Rank abundance
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3.T3arg@stedeasangayi

The resul t Appepdwshkemge&toildl ected oysters were ¢
identified to speciThesatmpbenbtérnhbesteapacemen
further validated using a tagman gqPCR assay
identi fOQaag,aernesoufl ts of this molecular analy
Overall, ghewea rsetsrudng cor sel adteppach wdii tsht rti bbeu t
recorded in theaé¢adlatengstuhee.ge&lnharsa.ls lgpoagst £ r n
dominating the Ontewgasdnhreotyepwkeesr@eed (Thr ou
the On depth zone beforbe m dempEnhOiwt iadip @tshr ou gt
becoming the dom&Eam®amt zopmel.I egivegle@sa gthasi onal |y
present in this zone.ciAtntsi mes ,a damttei adidded dtod
species based on external features alone. Li
even able to be identified ninsirngnatelgeh nkadgyd i nt

stri &appemsla x sd2HwWer e mi ssi ng.

For the genetdRCR ead gpdiygttwieest phe dihmmentsi al | 'y i den
a®. amgassiedopesitteisuedggegianta@mreramghol ®gi c al
whitlhee r etmanved pBgi nt er nheaddi aotnel yasl tohfey3 repl i ca
posirteiswet hsei xGsf@ e o i nCe. n sgti egbatse ul v eenee g a t iwbhen b e
returned po®itam@asemesotherasame backhes an i
intermedi ate results wer e-DINAkeloyptamisadiloyn t

preventing successful PCR and cannbiéeksde conf
positivelrn esietrt@ehdeggargaduspd previ ously been fl acg
i nter medi ataec kiinn gf ocrlne aarn d Thht eesren awe rfee aitnuirteisal | y
l'i kel y C. gi gas nboarspehdo | wogrye xbjueti ma i t sseldl f or ¢
based on the | ack of. clear differentiating f
Of note, isOahgheebssweceffound during the s
reef at Tranmere reef dild hmv Aneixd NSV e ec ®W
found at Cad3bum ydePotihn,t hionwe2v er |, al | sampl es «

C. gigas.

4 DI SCUSSI ON

This st uday sreerpidesse ladtfeasn suowvlkeysreefs and adj ac
Derwentcémplbatgd in 2010, with the aims of i
through time. Thi disurirveenyd sr eivne atl heed fsiesvhe,r ailn v
communint ibeost h space and time, building upon {
second time point from which to continue dec
of the system.

4 St anfdiaxdebdb t h -b a sseudbetcitdallr vreg s f
Fi shes:

Overtanbepati al afi sftirstbud emmu mietdi g otahdrloyu gchonsi s
ti mewiitshheci es richnaperncmnadyowred hfesdhm gr eat
ri chness i n -itnhfel wepnéeme d esaiptéeendeed f or an estuar
evidenced in tBarlbadgdlHuaoiveveadaue n2&bhih2niess decl i n
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fish commmumiutghfe $paret i cul ar n ot Bfnreosns tThr ea ndreecr ree
PoitmBtl ackmans Bayl BRtéghev ieo | shryi €«ah sapreecai eosf t h
estuary, this region has declined considerahb
and upper estuary. Generally, the riverine e
environment, wirilhmnedsceaeddepbosndihower
envirdrEdgmtr et al . 1999%hi Newas evidént 2041)
surveys of 201O0Eswiutatrhiye vt ¢hdeler rDenmtwesndr a ey sugge
communi ty r esctormupcotsuirtiinogn,alwicthhanges and a gen
simplification; with sedevalksembeagesppdr@ainm
PoiMAMltum &@hdf White Ro(cski,t eSso ult i,a AZdwmeesra ma r ¥ 2 5 | €
Tnomorcd osel y resembhne-etsh eu arRpcshanyetNBsp, dodfs pi t e

t h

eir-imddiuememcedlLbocaadai sedschanges wihtojumigm t he
with species fr omnf@oérd Osienvcar nedal-ensunggpeerfyymos i t e s,

Bedl am Wal | s.Ttha sRasoruyl dP doienta result of | ocald.
habitat i, mpwhowdmentrhireed¢ a¢ @2se dvi dlhgal cover see
However, the I|likely overall cause of the obs
system wi || r-equiee Burvbgs tombe undertaken
ongoing real trend, or an arctaefmacet eadf dtulhe nge
survey following aumapyor storm in | ate Feb

Estwmardye changes in salinity can also result
sal duirt wg periods of | ow rivedriVvbwgoanfreqrt
in the richness and abundance of marine and
upst¢Bamti sta et al. 2015;.Ahaegxhbkndeé& p8daged

increasdécecadalhnigriopwutr o etyhenay expl ain the obsel
and estuarine speci esCaodobsuverryv eRdoiantt |aoncda tB eodnlsa
during the 2024 surveys

The riexeriemes of ypstcaadil iy eov del wvomrdastmlrafht e n

exacebiduveean envihmranmemmon|l y GHarousnadnest ua
202Rl)oodi ng ctaay tsemgna@ingcamrasi ng water f1l ow,
nutrient ¢ omnccheamtgrhaatgiharbs ,;t agamsd and ¢ feopes witdtl
002; Rogers & WoodroffelaO0Oks@yveHendasesen fétlo
he complete (®DavsisfeboatmppBO®8BMRRNg events hav
n the Derfwedm @& ® udunpien 2D®HE6 ri ver exceeded
|l ood | evel (7.3 m), causi(hBurwi adwr spfr eMat edarnm
O1Wi)t h @I nydesatr s separating the | ast event fr
eprieve mayhkPavepebltawdtisyeht gh sa@asulntiitiygl ie
he i nrcircehanbessdsa tv etdh esg en ciNR®O&E®l vy, the mid to u
gularly influenced by rainfall events and
rticularly influence intertidal to i mmedi a
m) more si gtnsi fairceanrte gfulioroedd etvoendi spl ace mal
cies restructuring over multiple year sca

N~ = = = N~ = N

© 019 @

e

At an individual smpeaercked decvleilne swei m bsseewevreall
speciedshe 2010 basTehdhe@aups maaxcndat iudopsi s

f or sTtrearcihi nops daueb meaeeedft astpthsan kt h g o,r caursd sips c
particularly vulnerabl e tq owvhidding évda nign cthhaen gpel:
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abundance on the {dBamredcasttcammuROtOhi7res Bat es
flooding and eutrophication can disrupt the
affecting zooplankton, and by (eRotseen seitonal .t h2e
Wang et .alOhgzZaratpe utomopmi cati dMdeirmwethlie EBe uwae n
Programez@W24)ing from stor moaebbéedmftisuemai rhg man

zooplankton availability, rbeestuweteinn g200R140. tahned o
Folmat r i doorpsstaesriecr eati onally and ,tclobenmmotce ratl il a
drivers of the observed decline are possibly

Thi sr d sirdeeenft schogdlyipn mia¥ fA ¢/ cyiaebasre & b u g ddaunec ei n

partteposodi c r echrawpiptemesnti,n whairoghe b u(rEsdtgsarat i 1
200Bgspite the variabilitys akepulaati in@eng ersead
those found at Ti nvherrkeox haenyd rMamaiian lusltandd r e ¢
at-76yearcBarfr agte. eEl a¢whe@0ée&,7)t hey have decl i
hi storimast |leivlkeelsy due to their high suscept
commercial fi shinglavwira ews e& o0 fCrmesre nledt8<9 )

During the 1990s and earl yi PM@lO®eyn tdehdee nsi v e
Tasmani an government effectively created a d
Derwent Estuaryal dwhg she trhees tsrpiecctiiesrds | ow S uUSCE
handlines, |ikely contributed to the high nu
sur vHoywse v er , by the 2024 guraway,i tTmddlyams nkea d
whet her t hi snadteucrlailnev arreifalteicotn filnu erneccer,uivweme nt
contrasted these results with unpublished mo
the Tinderbox Marine ResemnveéeofZdZheoé38numbievs
sighted on transects between 2010 and 2024,
Der went ESthuar ysugigteessd.s t hat poor visibility
may have inhibitedLdifverstambmili ty to observe

Howe veecrr,eat i onal fishing remaiamsdnarmased pr s
acticwintnyot be r ul etdheo udte casi nae dorbisveerrveodf i n 202
for both commercial and recreational fishing
(Murphy & , Uyilkeelly9oni)nderi ng successful recr
spearfishing markbetpPeawedt ohas this period,
the high numbers of Thiusnpedembi mdbtsiead v eaf iinn @10
pressure and i mpaired recruitmenitumpgt é&e con
numbers obs,at vt @diumgthe 2I02d4es have al so been ob
reserve at Maria | sl andl oe ér dicld eda@sralc ipodn ( Bfa
Trumpeter in t hehreypepiteind!l Ersd sutamriyct i ons on s pe
be one way of assTrsutmpnegt eirn sttboecnkssenc weaneprrgo voef

bi odiver ast weVvVal assegnhandcivndg i @esomgl@lulbimpg os af

areas of high recreational use

I n additi owrmhtagmgiemoanndgaen csehi ft s al so oOfovour r ed

key speci esF.ofv amdggmeanstt baomteh i ntroduced tripl
primarily consi Wkrteldet anfdipgldcs speey ®sshowed |
their abundancreypti disevykeboéedwvwaysubstanti al

met ri csf oirn t2hOe2sdeT hsepseeclilseiesg hdl dt lIgdrdr r ange expans
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bot h sRpaencgieeisnh imfatr $ me es peéEitieenn by changing env

conditions, including wa(Hhasantgi wags eegts alnd Z@2
2020)as wel | as competi(tSoon eard rméso20dd® ; alLloc
201Bange expansions within an estuary, part.i
observed, can occur when i ncrneoarsee da vtael nhpaebrlaet,u
favour abtler babdks aytl Btalped | st aAetdiascugddd)earl i
period of relative stability in the estuary
explmach of the range and abWhidlastknewndmiewmns e
noR. gymnroet uunonsi dered invasave,atbtessepiotoos

component of the reef f i sthhafnaguensa iinn tthhee emmivd
may be favouring these cryptic icompha@cukyd sp
reédms | | i s & Anddar some2G03)es i n 2@IAI4Ggailncr eas
coverage.

| n cotnothfeash commgmitteide®n t he,tlhoewerda fhmsehs s r ar
and aburmdapdesmeffiseght ed on the narrower det ¢
i ncreased s9dwnlrset armtei 210110 b as edlienaer. sCwuirf tr ensourl tt

for species richness, and coupl €d nwliitngsan i n
suggest potenti al environment al changes that
increased habhtatobsepVaenbgventasmasi ahebl e
Parabl enni uswht aémamicarased i n abunoeverwit:tfF
t hwaemat ched by a reduygothiiers iim dhendamee refgi o
Mobile I nvertebrates:

Thesaeme envicrhmammerst alay al so be supporting th
for sever akhl noreyrpteiba amatcsviomm 1 n ocatlsut deetdbge dtshoer t h e r n
Pacifi Asseamang¢gaarsidhse New Zeal and @Eammoinelclus hi
regu)lTahrei snort her no sRaag hf iy ceicshei ansoidseer m t hat has
establishedEtunastimweeDe wee RtO80§ni fi cant | mpact
andommer ci al shEeRddgs st i aaldus20 0 4;s Husttsaobn iesth m
al so coincides with t heBrdaecchliiome copft htphset hSeprostutd

Derwent, I|ikely due to ecological i mpacts su
(Bruce et aSimi ti1h9 A WiaB8 hhu &0t2r0cent piopul ati on
Tasmani e significant i ncrwiatshei no btsheep veesdt ubaer yt

takemairetbambi der at inoann a goa meomtg oa fn. gti Kkieski psees,t s p
reguiarasdomi nant speci esi swicadnsni deiree du pgp ema je
t obhe reantdiavmneger ed DMamwginna ste@Bdawirgoho2abdbs Barr
2021 2)a species now( Ohhhamgdt eTthpalp.a |l @t &xpecgtul ar i

appears to be thriving insigaeiucaent yeshogae
abundance from Cadbury Point to MBgditrery Poin
estuaries are naturally dynamic ecosystems, |

spemussadmept abwe st @neénvironovwhtaf thaengasi
obseirmedhe up pdedrl ee siwduearr eys tsh e kess 1 ncir ® alsieklelt he
a refl ecti drmadfi ntghiesnvniartounrnaelpéet i odpoturedl|l dur
stablinithye absence of any major f |sopadings eve
| i AX.e amuarnd®ln sregahaf.iGe wreinsh hei r ciomva sniuveal nat u
targeted monitoring of bot Moinnttombobdeaged| seast
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atial coverage and deovaddld igntveer wsalfd itco etnh
under st ayndo ft hienttrroadjueccetdorpr obl em species al
ecies awhdnieealeiffatcsi ve mechanirsemse chiaavtee bseuecn
vasi ves ,att Hearigref csrcrmdteison i s effective in

vasion, possibil(iet.ige.s vifoolru nltoecearl raerneoav aclosn tir
t s,poamsd the need f ogolowntgiod msg tex ptl hog aitn wans io\

i's recent | ack of major disturbance may al
mmon native i nvert bérexigtien esa euddecehsiprci(daft udi n
yt hr g.gith&emmwma s i-svpei n ed gsCGean turrocshtienp hjasu ¢ hreodger
mi nant species respon,sitbHreo ud ph € xotrem snigv e ra
|l p eclsiysg eents al . 200.Howleivreg & h eKmanedv20esah
hi n haare alomsi derabl e ecol ogi cal i mplicat:i
tered waters such as tHe ®rytwkmag Esmmuar y
graze al gal communities, l eadi figinhg ree¢du
.2alextr,emer chnicsm@eb afrorfteemaskiong al t ernati ve ¢
r coll apsed Skdlep béd ¢c DgwRteeamLDbeépe . LOug et al
s,ulhoswever, show ithatdeawdabendmhcteceape niges t s
Nt o the wppeardramals nntat | |divkeelnsy ut ohcaubarren
or mati on. altncameassad esr chin abundance has be
reducdfi omrchin pt éadatfoor®ss hseurcilpoas ti ve signs of
Derwent include t heHalnicorteiassaer ciddmrael wcn cad 1 ye hafr
native abalone, in the | ower estuary.

D d® O

I
;

O — < I T"TMm®O ™"T 0> OS5 oST oO©

- - = "y O XQODOH TN ~F0

Macroal gae:

The | ower estuary cahtgiahudabi o apsdavied® 0@y dm
change siwecreal2l0,10t he wider systempmai mtsai ned
ri c hdneecslsi ni ng with distance from the ocean,
of t he( Hart dMirtgnhkan & Mat hi eson.Qln%8 3n;otkadd aer et

changeni nea salsgd Nienr niihde t e su psppetpms t | Tat ar |y

brown and sdoeidtoewladhwed K of s p e ceisees gsrlbno ht nhees su pipne
estuarine site at Cadbury Poi nt utnhiidse nwaisf iperdi
fil ament ouswhielde adlgiagecht |y further downstream
cover of Rhedymeépgaes wi t(hmoms tt WRiost agd nyu s

| ept opleepé | ahe domi nant cover at a number of
covAs . with otherranmage nextsprsi @s,o0fa macroal ga
may be from numerous factors, includi nbguta mo
also more specifically for algae, potenti al/l

water clarity.

| nnoat her, andgilginkeIfy rreeloateetdh ewictghoierkd etbtpe e st u
Eckl oni hassiagdniaftimc a rmtalsyp d s-esh eThmigdt ovfergyanopy
forming <sEpecaides atiakrei ti cal first step in the
(Gal obart, eandalt.he0i2ZmBgr eased absandagexet D bmeEI ¢
favour abl eateonrvd imbindmesnt t heneswudanyg increased
at dletlpd hmar ked i ncr easeedtnuar ya(latcowvietres ns u il
al so appears tnmoarbkeediucteebb@pooaiseet oofa a pol ycha
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Tli Kelpgi ao | y c h a eitweh i §cghe ecnieels an ext ensi ve matt i
many of wupeemi e@sitnoa2lBulr® intge g hantat g umge x otmipe i s ¢
al most 180%t cameseddtSadmeptolss (s2 tes bet ween Bec
Battery Point, effectiivehiybittriappi alggaseé¢ttyl am
gamet opimdyetveesl o plmaerngte osfpg Braapleytte et t awas 29p4€¢ ul
the time that this may represent an altered
Howevrecrgureagii tngd Rosaly #®i nt amo wBeshiloeornigv e Bl
signs of recovery, Ewi trlrmdifacgoae fhabkMagavieeager o
extent) ainmdc Ir&tdo thy rgearpit ,P b y b b asnpnpe. IRhaachadp hy t a

spphe apparent reversal of what was once des
by tubeworm matting suggests a shi,ft towards
potentially driven by a reduction in sedi men
mai ntenance of .the polychaete mats

Al t houmgphfomoods have occurred Iin recent years
remaiomssi stent, with commsrdis ala pEmidkt sisnar eatt i a

(20Ddund that baatdi tdpeacigiswiet iad oddbm aivrefsl uenc
both the vegetationalanidouumaglcr odemdoshpescsiifaifc uofa
Simi Bashypyp & ChapwenvedO0OB84pgnihniaama ahhaamelsa
within Sydmays hHaromewerthp ccressgsyafld e ony.otDuarfifng t hi
period, assembl ages bwagsahn =& oog ¢ sessteimmasdt h ehto steh
di sturbancebédntact!|l goamkecksgsonrakcsaltreepf@Oi0d
a sharpewedethtneni novermwidmdidepaahi iersag i @rh niers
expotsoedf ercgmpaunueédst o t hosedinsottu rkboabnfcheest. t o b«
Derwent, frequemtl|wdgdvHDalAa dtteriraryh igit ®t her
commer ciftadayt rbaef fciocnt r i buting to ecol ogjcal cl
via a marked increadfé¢tihboghonradlaisra rwdmne ra d tsi
associatedeWwf kbbkackigmdnntv er(reesqusipaernisyi o@ld2er ved i
sur v,eyisgotnhiext nadysalcaverntamewalt hefr sgpeé dmelmy t |
tubeworm matting at varpousnsi akbbyabhodgnghaa
wi t hin tahned ecsotnuarriyout i ng Mor é ndeteaisleald ag tgad i a
required to betterseaeacetsrios$esilgai 6veaalkl!l v
this region.

4. T2 med intertidal and subtidal surveys
Thcemponerstt uadfy tahened t o assess tempor al chart
Derwenti Bsaubrgader context to the fixed dep
Thall owed a wider range of habitats te be se
range of reefs presenWhialned tohvee rp raidmarcye nft o sled
describing shifts in species richness and co
consistent with itwee e2 31 G omaltelsd dJmleadEyt e c ma ® h mt
or cryps,i camdetchoese not typically encountere
as intertidal species.

Asxpecteexteaspveeseabobhbasecondact addi subti
Mar gi nastséthel intatt o va&l iendangejywad hertwe retc oRidwedr
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he 2024 oxndritrbg smtgent ati ve extinctiO@®harfatéedt s
I (S20mid)ar | ye,ndtama ectelde IPaa ytudrass Pl éve lyvii wear a
earing <senadtaasrnt )era(aidh e aBrmamyi abesi e nall s@ aslh e
'l ssosiYewed udi ng t heThing eirg iidmll ihraéb iwiatths )t h
n 2010, where no individual s (wBarer etetc oertd eadl
O1ROtPh reguRl.ardlspngaggested to be M. source
i t tioma2d20k0, remain dominant in the estuary,
at todfr msbundancetandhei st anblaridosur veys.

e i ndependeend asnggehoti thegdsBhoafi© dtfiniccmh c hu thy s

e recorndaerdkaimngi B0 2éase frombtslteatveiBredll eri vd
ff Moas204i0ghtings occurred-80.n9 snan dc oannsdi set ce
h known habitat preferences, although one
i tat at Baltmrge [Plohinst osnped ett heesftOaaddsd i t i1 on al

empar edatmpmr MilHDi ng itnidailc arte coonv eorfy paontde na r e
oing conservation efrfeosrttrsi cdtaedyesdpengi dsh.i s

rall , the patt esrwism oapsperrovaecdh bwe rteh eg e n enreadl
se observed on the fixed transect surveys
up theiestesapgnse to relatively stable condi
These incl uspeegciuashr midsHt sy amid.u mg y nannodt utnh e
seadcAt.arasnuarn®n sr e,cqasl avreild as a range of nati ve
SsuciN.adval] tmabiulse suonesereEHbmnat gshamd rtaménal ob st
edwayrdandi sgest kbbrat es s uQsht asasg.&shnee noaft itvhee soey
may be responding to thea®bsmpeusciche saisn d rhea ueg <t
the rocK. wiattkamtigeu sh er Aligvad rioccuasy.sm g a d fi inc & mtel y
mi d to uppernt iesudluarnrlyy dueetoRhogaeghepitodphglilm
(described fr omwh ihdedintirnaantseedc ts istteusd ifersom Bed| a
Poiimt 2024 . threewvixdaesilsy, ve pol ytdhaetei mad th ad
precluded al gal cover forming.

"
OO Qo U +c =<

Ti med surveys conducted acr caasssemsppha il fei adept
pattechsngwedt he distribubhroomgbaftmaery 8Wpetees
det ai | ed pirne stehnet etda bdlde skppbadecesmpl i fied rep:
only focussing on tkbéamedt cbibggef obaetvddp(b
exami ned bsywitnh emettihnbpedd . The most notabl e chai
Eckl oni,a rcadioptma ng ka&s$ pd daripwecs eass,i rmdi edtf @rct o fv
water dalearniot yts dependengcrebwonnd [diigskttiibbluatriloanb i
al . 2011, Bl ain et AdAlmpr2a2v2@; whdressagmuadt tygl al
penetration at depth, which can suppgedtp,incr
| ikKeadi dtea egi bus et al ..l 2026yeaGhe mabatndiainc e2 @
specines easmul tsidptlimesisshobhs&r vati onssaVvepoalkecord
l ocaamdncgemikets al |l E£i.t ¢ swhwslagpraeevi ousl| yl rmgcor de
1-4. 9 m8aMAdenpbt h r anged,ncirtesasa@@Ldd a @Ba@dentei cul ar |
Rosny Point North, Bel lishiowe dBldufafmaamad Tmamre
coverage, potentially reflecting Iimproved wa
expansion in kelp coverage at deeper depths,
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t ubermatting previously recorded between Bedl
overall positive ecological shift and signs

More general patterns observad fnomeabéengi mp
the introdGrcaedeokdupipgaeernm dmrwom Bell erive/F
Cornelian Bay, as expected forThtehisperce esntfliy
appeiametdhe vicinity of PBiihendaiumdtelresa mipce r 30
has since spr eaadn dt hsroouut ghheocaustt eerans tTearstmani a, as
est Horwmever, despite it beiatge higtherwt iadbaln,datnh
evidence of this annual species displacing n
br own sUenadvaereida piemraa tniefdi caa | ow | evel s and in
although as this is an annuawi rstpeercitecs daralty i
surveys undertaken in |l ate spring are more s
Whil e the Eur@grecainn sshameancosabent arrival to
at the ti me aorfdtvwaes 20mMt0i sitpuatyed t o both spre
abundance in following years, there has been
The New Zeal anRletproorlicies tam ensnadérlmdn g dteu snost abun
introduced crab in the system and was extren
in the mid to upper yeswWeaery, @tbki persthei 2810
species, so the threat iIis mostly constrained

Some of the more marine species displayed si
mar ked i nerleaemeidnCGemesitrmast erailda h omwyrhi csaitca,

vari ami Irietcy ui t ment and sudseguendopomehteéedot
spec¢iGéweFkamgeert ti & . PNot abpbe 286®&0)ncl usi ons i |

At ypi cht hyssisgthrtiegdataus a number of | ocations,

ChrysophyruseanratuBattery PexnéndBoghspécté
initial indicators of the increasing influen
over summer. Wkeixlte nanontgheasmpercargesSerhel pel bhowat
was not sighted on surveys, it was present i
bota fiaschtiingi ti es alki @i numd ed croiémBe usru Psvietgense s i t

Howrah Bluff, the seabed was covered in hund
l ine attached, representing a significant ma

Il n response t o i-ensctraebalsiisnhgi n@stingard @ pviaaneapmfssatee r (
throughout the histhtt gal/ Fwwwgues Ddlst/ dviheer rge/p et
wewor kfpasiid i ¢/ auvisda uatl ri al/ issdaucsirt et satdsoftr ai Isml gf § fs h/

we paid particular attention to validating o
and the ewxawelrtl aphatthe hdei stri bution of the in
(CrassostreamawgiregamestVhaglanrae g, garsd may be confu

on fieldhissriveelaumpeld nsgubat a range of depths
the estuary ahbhdseddedémaki higcatabon by a taxon
di agnostic features, then furt hgePPCRs allsisdaayt i on
full conf i dqtemesse iTdemntciafl il yad s ®@chsokoardf vatmeadns
di stribution of these species. These showed
the srvege@., ogdiogndisnati ng, tgeadonakryidaansitio
around 5 m Omanmbséeambed@an s .notably abund
the fixed transect surveys at 5 m depth at T

~
w
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Point on the timed swhansesdriveeg st i fHioawwatvieon 4am
testing confirmed that these species can hayv
cause dming i fication in field surgegsgraagsi tdoi
a component of additional expert wvalidati on
t h@t gdagmsal so form distinct and extensive 0)
reefs at Cadbury Point.

5 Conclusions

Thi s psrtowdydes a comprehensi ve toenmproorcakly croenepfasl
adjacenti setdh enEDtetwsavmywtgh!| i ghti ng both persist
encouraging signs of ecologi cal recovery.

Notabl vy, I nv asAsvtee rsipaesgP amsiu rseumcshib sebrt @ ou li st ihe s

el ongamas n wi dpeasrptriecaudl-ag tl yau md etrhsec omriidng t he i
ongomannga g e me ntt hsattr antieegigeast e tahned enxutternite notf ednirsi
habitats that fMhdillei tmathney 9 ndahr odpexride s peci es

Estuary, there were no major alsanmdgtelamininlte t
expected increase i ngtG@Grea trealaoruyniyoawiumt gdd yced
conspicuous in the i mmediate subtidal zone a
Despi,so mehinwosaibtlieve t r enlfdhse vkeerye odbbsseerrvvaetd.on v
increase in algal species o,n wiotchk yt hree erfesd i anl
Rhody mempitopdmilnati ng reefs seaward aorfd Dowsi n
i ncreasi ng odddedbdr kolfontihéer o end Roaisnaty seawar d. Thi
included increasibng rdaedmiabtsaduatyi beef snapontl a
decline in a tough polychaetesamétlsinkgeelsyhat h
excluding al gal settl ement and growt h. It s
|l ight penetration (allowing algae to grow de
enrichment in the estuaeymatveirnghis aimemmars
highly organicalRQviengachedabkstwapbegs

These changes in algal cover are | ikely to h
invertebrate species that adrle wswnpmp srpteecd elsy sttt
urchins to increase at these sites.

A range of species appear to have increased
including the iRt r@ymmmdaidu hasidu ssgdeacibeasl r e nsi s
anRl. reguhawewer, i tt hiiss dntkiepiypidmed e¢twhater i od
maj or flood activi tDurpirn @ rmanooathhfed f@@xddsle suyprpweda
mid estuary is inundated with freshwater tha
their upstream distrti®ouyeamsin subsequent mo
Whil e many other species changed in abundanc
dynamic estuarine environment, the most sign
the bastatdttrdopestBhiforspgeciies, found in re

number of reefs in 2010 underwent a major (nm
obserr medtuhrevrefy s de®tr box marine reserve where t|
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t hat much of this declii
Derwent Estuary over thi

ne I s Iin response to
i's period as fishing

Toget hdri,ndtihnegsse r ei nf or cteertmeec mpogit @aamlcemor i t
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amic systems | i ke the Deowércmunwased v@arnowind &
agementhi s ecol ogically anldhey odoaou meartl yna
ant hropogenic changes, and responses to
ponses, hopefully underpinning similar fu

Acknowl edgement s

woul d | i keGrtaoh am kibbdgvd re dgred EIl i zabet h Oh,

Ameli a Fowles for contribution to the in
ding fd+domkageABE€Cant and a Caring for our
uary Pr @dgr2adm.s uFRoreyt mend r eportthbeegwe we woul
uary Program f orUrishaclyedpa ri oann daWaédk).of roAEdWenl gl e r
|l d al soHuUmnker t 6ot bhea ski IGleir anra r(H i$tor2 paze tr ti ocvke, | |
us BDluargpd cemloanr RoPe niDa n Mbarlieayn naeh dPre | tl hee ii re r

i stance with fiel Bwhd&kmh ghav adyatand oAlleex tCm
ert taxonomic identi f ibcaasteido nv aolfi doaytsitoenr.s f

.Ref erences

es AT, Petsch DK, and Barros F (2020) Dri
pi cal estuari®s73Bcientific Reports
tista J, Martinho F, Nyitratt eD,m Rarmndcali oMkAk
nges in an estuarine fish7Bx3embl age. Mar
rett N, Edgar G, Zagal CJ, Oh E, and Jone
ta of the20&0went Estuary

rett NS, Edgar GJ, Buxton CD, and Haddon
| owiemg s1 f protection in Tasmanian mari ne
eri mental Mari n345BA46&6l7ogy and Ecol ogy

es AE, Babmieth RB, Bolularook NI, Thompson
ilience and signatures of tropicalization
mat ed4d GRA Nnge

ton R (2009) Advice to the Minister for t
eatened Species Scientific Committee (the
eatened Species under the EnvirArment Pro
9 (EPBC Act) . . | n: Ministry for the Env
hop MJ, and Chapman MG (2004) Manageri al
determine the @emnleo@itcall wiamgac to no fmalco atb er
uarine, Coas6adabba@83f2d Shelf Science

i n CO, Rees TalyV, Christine Hansen S, and
tosynthetic response of the kelp Eckl oni a
OceathDygbaphy

ce BD, Green MA, and Last P (1997) Aspect
df i sh, Brachionichthys hirsutus (Lophiifo
tralia. ishConferenCe: 369



Derwent Estuary Mon

Bureau of Meteorology. (2016)-JTuansema2n0ilaén. r e c o
Chen J, Wang K, Li X, Zhao X, Cheng X, Liu Z
sensing inversion of wather agdalCDOWM)panameber
beds and surrounding Waildrg.16Ecol ogi cal I ndi
Cooper JaG (2002) The rwobasthblebehameotiroods
bet weeandi-dvoemmienat ed microti dal es50aardi7zes. Se
Cout t&',BrAi.en, A., Weeks, A., Swearer, S., wvar
20p2n environment al DNA approach to informin
oyster, Ostrea angasi. Aquatic Cod8etiva?i on:
1744

Davis TR, Larkin MF, Forbes A, Veenhof RJ, S
flooding and reduced salinity causes mass mo
Coast al and2 7531 €170968ci ence

De Souza Machado AA, Spencer K, Kloas W Tof
effects in estuaries: A review and conceptua
Science of Theb5%Z42@&@81 Environment

Dep. (2020) Statedod0620hepBdaetwenAnespdarg and
environment al data and activities. Hobart, A
Dep. (2021) Met al contaminati on-A nsudmmnar ya naf
results to December 2020. Hobart

Deregi bus D, Quartino ML, Campana GL, Mo mo F
Photosynthetic |Iight requirements afnrdeeertic
areas in Potter Cove, South Shertd&6Gd | sl ands
Derwent Estuary WwWwwgmramon20f2Mgd. ddRLwent est uar
Edgar GJ. (2008) Australian marine |ife: the
Hol |l and, Sydney

Edgar GJ, Barrett NS, and Last PR (1999) The
in Tasmanian estuari 261 116198Wr n al of Biogeogr a
Eri ksson BK, Sandstr°m A, | sbus M, Schreiber
activities on aquatic vegetation in the Stoc
and Shel6fl3=3cg9% nce

Gal obart C, Ball esteros E, Golo R, and Cebri
success: evidence of species-yaemd frwemsdtoirecmral
macroal gal forest. Volomm&®R® in Marine Scien
Gl ockagetti A, and Phillips NE (2020) Specie
echinoderms on shallow rocky reefs in centra
and Freshw®td€2lB30O6Rlesear ch

Har dwi dkman MN, and Mathieson AC (1983) Inter
macr oinvertebrates: Seasonal and spati al abu
Estuarine, Coasfié@l-1@a8d Shelf Science
Harries D, and Croome R (1989) A review of p
Tasmania with particular reference to the Ba
Harrison LM, Coulthard TJ, Robins PE, and Le
compound fl ooding45E215206a9 i es and Coast s
Hastings RA, Rutterford LA, Freer JJ, Collin
Cli mate Change Drives Poleward Increases and
Current3®1 ®»I5/gly. el572

Hender son CJ, Ol ds AD, Goodridge Gaines LA,
Gil by BL (2024) Flood effects on estuarine f
context Ma 7:11n3e8 Bi ol ogy

76


file://///utas.ad.internal/Research/TAFI/TAFI_MRL_Sections/Marine%20Environment/Section%20Shared/Marine%20Reserves%20Survey%20data/Derwent/Derwent%202024/www.reportcard.derwentestuary.org.au/2023

Derwent Estuary Mon

—_— St 5T Q>S5 O

FOrFOO®OrO TTFO N GWT T
-0 T TX T 0 TVYYSYWOSC

(e
o]
- OSSO < *TTSTQY TS TOUoOoOn-SYYO TS0 S50 S

N o

Pin
Ran
179
Pot
def
Est
Qui
(Po
Bay
Ras
Sca
eco

77

son K, Ross D, Day R, and Ahern JJ (2005)
roduced predatory seastar Aste29889HD5amuren
ssen AR, B-Pshop MJ, aMdy®aff-phpsKal 609g024)
ti ssue burdens of Ecklonia radiata | inke
ine EnvirodmehQ@&d7 Research

chlan SS, and Nagel ker ken | (2020) Speci e
uarine environments und23446uture cl i mat e.
g SD, | bbott S, and SanderrsmmgdGna(ca ®lad)g aR
| owi ng removal of the enigmatic grazing s
Experi ment al Mar3amsda-3Bi6ol ogy and Ecol ogy
g SD, Johnson CR, Ridgway K, -Hobdgaw Adnge
ension of a sea wurchin: inferring future
bal ChahyyeY®Biol ogy

g SD, and Keadei yen(R0OG24arsi €6hi matdei nci pi en
system coll apse.l5M®@tOure Communications

g SD, Scheibling RE, Rassweiler A, Johnso
der haugM&tMy s P®r eker n8ndez JC, Clemente S,
| esteros E, Sala E, Garrabou J, Cebrian E
kegli me shift dynamics of catastrophic sea
nsactions of the Roy®&Il720501X3 ®269 B: Bi ol ogi
d J, and Whitlatch R (2015) Predicting co
ed on |l atitudinal distriS6lt3le4svst of speci e
|l eod C, and Coughanowr C (2019) Heavy met
tory, science and managemen2100R86G onal St
l er SM, Hurd CL, and Wing SR (2011) Vari a
phol ogu of Eckl onia radiata (Al ari aceae;
l and. Jourd4n7a5863%64& Phycol ogy

phy RJ, and Lyle JM. (1999) I mpact of gil
h particular reference to banded mor wong.
es LM, Teixeira TP, and Ara%% o FG (2011)
embl ages in three reaches (upper, middl e
ine EZob1®py

star Hobart. (2017) Tri &n0Onli7a.l Houbbadritc, eTnavsil
ara TD, Mah CL,-CHEhpskepnsC6AS&, BndbBascatt N
went Ri veevralsueaatsitoanr :ofrea critically endang
| ogical Journal 864843 the Linnean Society
sky ML, Selden RL, &nmd vkint Sthelf t&J i (n2 MAaQ)i
ges: Scaling from Organisms to Co2nudni ti e
ter 1C, Chuwen BM, Hoeksema SD, and EIlIIlio
i nition that incorporates systems which ¢
uarine, Coas8@a#48@0d Shelf Science

roga E, Soto R, Rozba~Zyl oz N, Poliquetos
|l ychaeta: Spionidae) and its i mportance i
of Il quique, northern Chd3-k6 (20 degree 11
mussen JA, Ingleton T, Bennett WW, Pearso
nes PR, and Connolly RM (2024) The effect
systems in New South Wal e20:8lAuU6s%t1r5a | i a. Ma



Derwent Estuary Mon

Rogers K, and Woodroffe CD (2016) Geomor phol
vulnerability of estuaries to coastal and f|
Coast al Copos2A¢ation

Rose TH, Tweedley JR, Warwick RM, and Potter
hi ghly eutrophic microti dh#424e8sBtluary. Mari ne
Ross D, Johnson C, and Hewitt C (2006) Abund
amurensi s, and spatial variability in soft s
correlations but complex interpb6&b68d80bBirfon. Est
Ross DJ, Johnson CR, Hewi tt CL, and Rui z GM
i ntroduced sspeedciineesnto nmaar isnoef tassembl age i n SE
1447456

Scheibling -R&ExtamdKF{2b®4) Sea urchin barren
coll apsed kelp ecosystemg95Marine Ecol ogy Pr
Sorte CJB, Wi lliams SL, and Carlton JT (2010
introductions: comparative spread rates and
Bi ogeofy9apgag

St uamitt h J, Edgar GJ, Last P, Linardich C, L
St uamitt h RD (2020) Conservation chall enges f
bony fishes (handfishes: Brach2®i88BULhyi dae)
Wang H, Garc2a Molinos J, Heino J, Zhang H,
causes invertebrate biodaxenmnscoyggtoescandcde

ant hr opodgiesntiucrableldy | akes. ELbV3L 0®6AMeént | nterna
Willis T, and Anderson M (2003) Structure of
with habitat characteristics and 225Rd&8t or de
221

78



Derwent Estuary Mon

8. Appendi x

Apperndiadvpeaitfi c r arelkhaJoEi)nd &arec enost abundant fish speci eflshein Der v
fivympecies shown wWmoet ambugdahe topboth survey .periods, and are pr

LT I Y !

Rank abundance

“; ¥ iﬂ”lm 1 “ M ﬂ |L hJ ‘“ " .
g | Nm .

rachinop:
—
R _—
B
=
I

79



Derwent Estuary Mon

iBadvpeaitfic raekhadoiiindarsbespgeel gsaémoonsgt tahbeu ntdmapndt 2i02 42 G In0 t he
I each species peaked in abundance during orfeO0Oaeédgi dod acd&h:

o D

Most abundant in 2010

Parablennius tasmanianus

Jiil

Rank Abundance

Pempheris multiradiata

Most abundant in 2024

2009/2010
2023/2024

1

Reef Ecotone Sand

||||||||||||||||||||||||||||||||||||||||||||||||

—T T T T T T T T T T T T T T T T T T T T T
123 4567 8 9101112131415161718192021222324 12345678 9101112131415161718192021222324 1234567 8 9101112131415161718192021222324

Sites



Derwent Estuary Mon

Appediadvpeaitfi c r @relk\hadoEi)n d arecenost abundant invertebrate speci es
(bl adke)sxpeci es shown WBWmost ambugdahe topboth survey .periods, and a

Sl e T e I T
ZTIII 1

A sk bl

ST TR

*P ( r‘ [ d h f F Hi ‘ | 1 marns
“”Fﬁﬁ IH LMM l i H |

I (11 | ] ;

AN e e
zgi[((”’fhﬂhm“&nhmi‘ ,,|,5,“”“’,,,|

81



Ap
t h
bl

Rank Abundance Most abundantin 2010

Most abundantin 2024

8 2

p
e
E

Der went

eddiHadvpeaitfic réamekhadpndavee t aami ajtue | 3 p e Bnivanst
DewWhwe et each species peaked in abundance duri

koD i) |

tahbeu nt doapn t

n

Estuary Mon

2010

ng onfeodéni od, c

Myxicola infundibulum

Unidentified bamacles

1
Heliocidaris erythrogramma

il LJJJUM

Elminius modestus

H it i i

Survey pericd

20092010
2023/2024



Rank abundance

Der went

Appemdi Habpeaitfic
i 2010Thighegpee ca e d

in Derwent i n
mo st abundant

n

r @nre lkelNn aSoEi)n d darec eno s t

bot

h survey

Estuary

Mo n

abundant

ghawn(tBeaekpmo
.peri ods,

Codium spp.

““Miﬂu 1!

Cystophora moniliformis

Ecklonia radiata

|
Im

Lessonia corrugata

Ulva spp.

1N

|1

Undaria pinnatifida

i

Reef

a'ld“

Ecotone

I

Sand

T
1

L S S S S e B B B S |
345678 9101112131415161718192021222324

-

83

© -

T T T
10111213141

Sites

TTT T T
5161718192021222324

© -

101

T T T T T T T T T T T T T
112131415161718192021222324

and

Survey period

.

2009/2010
2023/2024

ar



Most abundant in 2010
Rank Abundance

Most abundant in 2024

Derwent Estuary Mon

dibabpeaitf i c r @nelnadoii)n dd maen i sqpueec iye sa mo n g
Pt abundandt RioR dhk1l\Wheirlvee netach species p-
ance during one period, changes across

Dictyopteris muelleri

Unidentified algae
(filtamentous brown)

] A A A L —

v 2000/2010
2023/2024

Grateloupia turutung

il

Sargassum fallax

Reef Ecotone Sand
........................................................................
12345678 9101112131415161718192021222324 1234567 8 9101112131415161718192021222324 1 23 4 56 7 8 9101112131415161718192021222324

Sites

8 4



p
h

~<>

85

perm:
Il e
|1

diBMadbpeaitfic
each species

Derwent Estuary Mon

r @nre kel\n aSoEi)n cha y @en i sqpueec iye sa 8moonsgt
peaked in abundance during

tahbe2 &t dodpn tt hien Der wen't
ofo@d®dni §aRHMY)ange:



