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This report discusses the seadragon sightings reatd by Dragon Search divers and beachcombers in
Western Australia, South Australia, Victoria, Tasmania and New South Wales, over the period
January 1990 to May 2005.
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1. Distribution of Sightings by State

Table 1 shows the total number of sightings that have veeorded from each State during the Dragon Search
Program, and the total number of seadragons redqndeluding an unknown number of repeat sightiofthe same
animals). South Australian sightings have beerdéiiinto two parts, in keeping with the structuf¢he South
Australian reporSBummary of South Australian Sighting Data, to M@93(Baker, 2005b), in which the large number
of sightings prior to the nominal date of Janue®9@ were analysed separately, in the section a@to'tical records’.
The majority of the historical sightings from th@"xentury were collated by the South Australian Mmsend the

West Australian Museum, and these are discussedatefy, in the South Australian report
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf). For other States, the small numbersaodrds
prior to 1990 were moved to separate databaseghasd have not been included in the summary titatiFable 1).

However, undated records presumed to be post - 8@ been included.

Table 1: Summary of leafy and weedy seadragon sightingaai State during the Dragon Search Program

No. of pre - Total no. of No. of '(;otal no. qf hied
State 199'0 re?:or ds Time period sightings sightings with sea (irnac?org;:;? e
1990 - 2005 | both species sightings)
NSW 20 Jan 1990 - Jun 200% 629 - 1893
VIC 5 Jun 1995 - Apr 2005 151 2 558
SA - Jan 1990 - May 827 79 2390
2005
SA 97 Dec 1963 - Nov - 1 407
1989
(pre-Dragon
Search)
TAS 8 Apr 1990 - Apr 220 - 509
2005
(+ 23 undated)
WA 8 Jul 1990 - Apr 2005 515 21 1178

Table 2: Species specific summary of seadragon sightingadh State during the Dragon Search Program

Total no. of seadragon Total no. of seadragons
State Time period o 9 sighted (incl. repeat
sightings L
sightings)

Leafy Weedy Leafy Weedy

NSW Jan 1990 - Jun 2005 - 629 - 1893
VIC Jun 1995 - Apr 2005 18 133 58 500
SA Jan 1990 - May 2005 508 394 1104 1286
SA Dec 1963 - Nov 1989 73 25 230 177

(pre-Dragon Search)

TAS Apr 1990 - Apr 2005 2 218 2 507
WA Jul 1990 — Apr 2005 158 371 308 871

Y Includes four sightings of other syngnathids, inchtseadragons were not seen.



Table 2summarises the numbers of sightings of leafy aeddy seadragons in each State, including repd#irgig of
the same seadragons in some areas. The totaldénaduified records in which both species were plesk It is noted
that both the SA and WA databases contain sevetalds of mass aggregations of seadragons, soeremgfto live
animals in the water and others to dead specimeitiseobeach. Such records can produce bias inlatitms of the

number of seadragons recorded according to vasahieh as month, location, depth, habitat typéatisig mode, etc.

2. Bioregional Distribution of Sightings

The locations of marine bioregions in southern falit, as specified by the Commonwealth (IMCRA Trachl
Group, 1998) are shown Map 1. For reporting purposes, these bioregions cariieed into South-Eastern (NSW,
Tasmania, Victoria, and SE South Australia); Cdr{f8& South Australia through to the eastern Ghestralian
Bight) and South-Western (western Great Austraiagit through to the central west coast of WA).
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Map 1: Marine Bioregions across southern Australia (IMCR&chnical Group, 1998)

In New SouthWales 74 % of sightings came from the Hawkesbury Shielfegion (HAW); 21 % from Bateman'’s
Shelf (BAT); 4 % from the Twofold Shelf (TWO), wiiieextends south into Victoria, and 1 record caramfthe
Manning Shelf (MAN), the most northerly bioregionNSW in which weedy seadragons have been sigihtexte
were no records from the Tweed-Moreton (TMN) bidgoegnear the Queensland / New South Wales bofdier NSW
Dragon Search reports (Baker, 2000a; Howe, 20@2uds locations in each NSW bioregion in which ssgmhs have
been sighted.

In Victoria, 83 % of sightings (and approximately 93 % oftiftal number of seadragons sighted) have come from
locations in the Victorian Embayments (VES), a bgon that includes Port Phillip Bay, Western BRay, and the
waters of Corner Inlet and the Nooramunga area.oatriO % of sightings (4 % of seadragons) have besorded
from the Victorian section of the Otway (OTW) Bigien (the total area of which includes the watdf$he far north-
western tip of Tasmania, south-western Victoria smath-eastern South Australia, Western Bass Sinait<ing

Island). Four percent of sightings (2 % of seadnaj)came from the Central Victorian (CVA) bioregiavhich



comprises an approximately 16 km wide strip (fravast to sea) of waters between the Cape Otway iNdtiRark area
in the west, to Warratah Bay in the east. For #maining, 3 % comprise of one sighting recordechftbe Gippsland
area (Cape Conran) in the Twofold Shelf BioregibW(Q), which extends from eastern Victoria / east@ass Strait
into southern New South Wales, and thsightings recorded from the Victorian section @& finders bioregion (FLI),
which comprises the waters between north-eastesmaaia and the southernmost part of Victoria, dsal iacludes
islands of the Furneaux Group, such as FlindersCapk Barren Island®i@p 1). Not surprisingly, to date no
sightings have been recorded offshore in the CleBrss Strait (CBS) Bioregion, which is directhyaserd of the
Central Victorian Bioregion, and not connectedaod. The Victorian Dragon Search report (Baker 520@iscusses

locations in each Victorian bioregion in which sesgbns have been sighted.

In Tasmania approximately 70 % of sightings (and 71 % oftiital number of seadragons sighted have come from
locations in the Bruny Bioregion, on the south-easside of Tasmania; 14 % of sightings (12 % aflsegons) have
been recorded on the east coast (Freycinet Bianggso% of sightings (7 % of seadragons) from nemthTasmanian
locations in the Boags Bioregion, and 6 % of sigsi (9 % of seadragons) have come from the Flirgierggion,
comprising the waters between north-eastern Tasnaamd south - eastern Victoria, including islantithe Furneaux
Group. Very few sightings have been recorded froewtest coast (Franklin Bioregion: < 1 % of sighirand
seadragons) and the Otway Bioregion (one sightimtgich includes the waters off the far north-westigp of
Tasmania, south - western Victoria and south-ea8euth Australia, Western Bass Strait and Kingrigl(IMCRA
Technical Group, 1998). No sightings have beenrdambfrom the more remote (and largely inaccessgulath-

western area of Tasmania (Davey Bioregion).

Table 3: Bioregional summary of seadragon sightings in Béutstralia

Bioregion Percentage (%) of Percentage (%) of
sightings seadragons sighted
Gulf St Vincent (GSV) 83 (= 687 reports) 68
Eyre (EYR) 9 24
Coorong (COR) 2 1
Otway (OTW) 2 2
Spencer Gulf (SGF) 1.8 0.7
Murat (MUR) 1 3.5
Eucla (EUC) (1 report) 0.89

In South Australia, Table 3 shows the percentage of sightings and percenfaggadragons sighted for each bioregion,
to May 2005. The relatively high percentage of sagans from the Eyre bioregion reflects severabms in which

masses of dead seadragons were seen in the behchwas

For the separate species, 89 % of leafy seadrdgafi€s’) sightings and 77 % of weedy seadragareédies’)
sightings have come from the Gulf St Vincent (G®Wregion, with approximately 31 % of the GSV siggs of
weedies being beachwash reports. Within the GS¥ebion, approximately 33 % of leafy seadragon &gjstand 27

% of weedy seadragon sightings have come from RBgyg a very popular Fleurieu Peninsula dive spogéne both



species of seadragons are known to occur, pantigulear the Rapid Bay jetty. Approximately 21 %dedfy

seadragon records from the GSV Bioregion have doome reefs and the jetty in the Penneshaw areaplyniom
tourist dive trips which seek to view the residegdidragons in that area, so these records inclodmber of repeat
sightings of the same animals on different dateithiwthe GSV Bioregion, approximately 18 % and%lof weedy
and leafy seadragon records, respectiviedye come from dive sites in Encounter Bay andraddts islands, as well as
a number of beachcombing records in the Victor Hagrea. Parts of Encounter Bay are popular fandiand at one
site, repeat dives have been undertaken to viedemisleafy seadragons. Encounter Bay is at théhseastern edge of
the GSV Bioregion, and is subject to oceanograpbialitions more typical of the upper end of the CBI&egion

than many other sites in the more sheltered patteedGSV Bioregion.

Of the sightings from the EYR Bioregion, 9 % hawene from Avoid Bay on the lower Eyre Peninsula; andther 9
% from Anxious Bay on mid-western Eyre Peninsuleoukhd 8 % came from the Elliston area, mostly fislands in
the Investigator Group, off the mid-west coast.dbte, the small number of sightings (n = 17, betismuary 1990
and May 2005) from the Otway Bioregion, may be ttuseveral reasons, such as the fact that (i) thgdh Search
Program is better known (and has been more widelgnpted) in metropolitan and southern Fleurieu tiocs
compared with regional areas; (i) much of the kegdst region is subject to oceanographic and weatinditions that
limit dive opportunities, even in limestone reedéas containing many features of interest to di@rsthere are
lengthy stretches of wave-exposed sandy substi@ig part of the south-east coast, which is dElithiterest for
diving, and (iv) much of the south east region aorg a low population density, hence there are fggeple
‘combing’ beaches for washed-up seadragons, compeith more populated areas. The South Australieagbn
Search Report (Baker, 2005b) discusses the locatioeach SA bioregion in which seadragons hava biggted in

more detail.

In WesternAustralia, 45 % percent of sightings (and approximately 5@f%e total number of seadragons sighted)
have come from locations in the WA. South Coast Q)/Bioregion, eastwards from the Walpole area enstiuth
coast, including Albany, Bremer Bay and Esperad6ét of sightings (35 % of seadragons) have bearded in the
Leeuwin — Naturaliste Bioregion (LNE) from the Fearea to the south-western end of WA., includireniiurah,
Bunbury, Margaret River and Augusta; and 13% dftiigs (7 % of seadragons sighted) came from ther@leWest
Coast (CWC) Bioregion, from Kalbarri south to thertA metropolitan area. The remaining 2 % of sigigiinclude
three sightings from the Abrolhos Islands BioredidBR), one sighting from the Eucla Bioregion (Gréastralian
Bight) and one sighting (not verified) from the 8hBay Bioregion. Three records of ‘seadragonsirfriarther north,
in the Pilbara Inshore (PIN) and Canning (CAN) bgions may refer to the tropical species Ribboreatigagon
(Ribboned PipehorséjaliichthystaeniophorugKuiter, 2003). The WA Dragon Search report (Ba&02c)

discusses locations in each WA bioregion in whighdsagons have been sighted.

Weedies and Leafies Sighted Together

In South Australia, approximately 91 % of the 79 sightings of botha@ps together have come from two records each
from Edithburgh (south-western GSV), Second Va{lelgurieu Peninsula), and Encounter Bay; and onh #am
Stenhouse Bay (bottom of Yorke Peninsula), Sell{sksithern metropolitan), and Western River Cowetfrern
Kangaroo Island). For the Eyre Bioregion, threeorépof both species sighted together came fromdusxBay

(eastern Great Australian Bight / western sidey&BPeninsula), and one report each from Vivonng &al Seal Bay

(both on southern Kangaroo Island). One recordttf bpecies came from the Murat Bioregion (CortiBary, also



known as ‘Back Beach’, in the eastern GAB) and foom Otway Bioregion (Carpenter Rocks, in the loweuth-

east).
In WesternAustralia, approximately two thirds of the sightings of beflecies together have come from locations in
the WSC Bioregion (e.g. Bremer Bay, and sites Bsperance), six sightings have come from variocations south

of Perth (LNE Bioregion), and one sighting was releal in the CWC Bioregion (lllawong area).

In Victoria, the two records of both species sighted togettsane from the Portsea and Flinders areas botteiWES

Bioregion.

Maps 2a, 2b, 2cand2din Appendix 1 summarise the number of weedy and leafy seadragighted in each of the

bioregions in the southern Australian States, t-2@05.

3. Sites of Frequent Reporting

Note that relative abundance of seadragons atleaation cannot be determined, due to the non-gyatie nature of
Dragon Search sightings, which are influenced bgrdpreference regarding choice of dive site; agibéiy of dive

site; possible higher promotion and recognitiordbaers of Dragon Search in metropolitan and otlogrytar diving
locations compared with more remote areas, and &dh#ors. Similarly, it is not possible to detenmithe proportion

of sightings per location that are repeat sightimighe same animals or groups of animals. Thexevarious areas in
each State where seadragons have been sightedrhgglulring the past decade of recording. The pndpoance of
records from these locations is perhaps indicaifwegular reporting (from repeated diving) at #hagtes that are
easily accessible, contain popular features fandiyand thus dive groups and clubs also frequemiesof those areas);
and/or represent sites where seadragons are kmmogattr frequently. Many of the locations citeddvehlre likely to
reflect greater knowledge of the Dragon Searchiarogamongst divers (and a relatively greater nurobdivers) in

the more populated (e.g. metropolitan) and acclesaiieas.

Examples in each State of locations from whichtthkk of the Dragon Search records have come, irclud

In WesternAustralia, many of the records have come from popular dpatssaround the Perth metro area, North Mole
(Fremantle area), Marmion Marine Park and surroaeds Hillary’s Boat Harbour), Mandurah, and soctiast dive

spots such as Bremer Bay, and around the Albanyapdrance area.

In South Australia, the more popular and accessible areas for dinicigde parts of the metro area (e.g. Glenelg;
Seacliff, and artificial reefs); southern Fleuri{®ort Noarlunga and particularly Rapid Bay and &ecdalley); Victor
Harbor (e.g. various reefs and islands in EncouB#sf), and Yorke Peninsula (e.g. jetties in westerd south-western
GSV). In SA, the geographicdistribution of sightings also reflects the contitibn of a number of records (including
repeat sightings) from sites on northern and nedstern Kangaroo Island where seadragons are ebsegularly
during dive tours. There are also several beacheosniho consistently provide records from the npatlitan area
(e.g. Henley Beach) and southern Fleurieu (e.dicBg), as well as a larger number of beachcomivetisat GSV

region, compared with more remote locations.



In Victoria,there arevarious locations near the entrance to Port PHiliy where seadragons have been sighted
regularly during the past decade of recording. fiteponderance of records from these locationsrisagps indicative
of regular reporting (from repeated diving) at #haites which are easily accessible and/or copigiular features for
diving, the latter particularly including variougepand reef dive sites at the bottom of the Magtom Peninsula (e.g.
Portsea and Flinders) and Bellarine Peninsula (Qaai€f). These popular dive spots in the VES hgioe contrast
with the limited area available for diving in bdtre Flinders and Central Bass Strait Bioregiores (uith very little or

no coastal area in the Victorian sections of tHmeesgions).

In Tasmania sites where seadragons are observed regulatlydimthe Tasman Peninsula area in the south-eastern
region (including popular dive spots around Eagldhbleck, Port Arthur, Fortescue Bay); Hobart at€mgston
Beach, Tinderbox, Blackman’s Bay, South Arm); Brusignd; and sites on the north-east coast, su&t Helens and
Bicheno. The distribution of sightings in Tasmargflects promotion of Dragon Search amongst bealkens/
beachwalking groups that visit particular sitegsas beaches on the north-eastern side of Tasneewtiaon Flinders
Island. The distribution of sightings also refldw relative inaccessibility of sites on the wex aouth-west coasts,
and the limited area available for diving in bdike Otway and Flinders Bioregions (i.e. mainly islanwith very little

coastal area in the Tasmania sections of thosedimmns).

In New South Waledive sites are around the Sydney area (South Heédlarth Head, Manly, Bondi, Maroubra, La
Perouse, Kurnell, Cronulla), and Bundeena, Wollawgg&hellharbour, Kiama, Jervis Bay (the lattepanticular),
Tathra and Eden.

In each State, the relatively small number of rdsdrom remote areas away from (i) major populatientres; (ii)
locations where Dragon Search has been heavily gtexhor known to the community; (i) popular digitocations
and (iv) popular beaches, do not indicate thatrsepmhs are less abundant at some of the more rdouaittons,
compared with more accessible sites. In SA, fongla, the large number of weedies and leafieshhat been
recorded in the beachwash at various times fronmeguamts of the eastern Great Australian Bight fedew, and also
Summary of South Australian Sighting Data, to May@5
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf), indicates that seadragons are relgtalelndant
in at least some parts of that remote region. dherumber of sightings to date from such areagctflthe infrequent
diving and beachcombing that have taken place irem&mote areas compared with popular dive sitesare
accessible locations; near large population cenared/or sites where Dragon Search is more hepuignoted or
known to the community (e.g. Rapid Bay and othexttsern Fleurieu locations, Encounter Bay, metrostalaarea,
etc). Furthermore, much of western SA and the seath of the State is rarely dived by recreatidinzdrs, because the

oceanographic conditions in many parts of thos@negare not conducive to nearshore diving.
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4. Geographical Limits of Seadragon Sightings

Western Australia:Hutchins and Swainston (1986, 2001) and Edgar (PHjibrted a northern distribution limit of
Geraldton for weedy seadragons in WA To date, ¢aends in the Western Australian Dragon Searchbdatasupport
this distribution limit, with the most northerlygiting of the 342 weedy records to date coming fteenAbrolhos
Islands (west of Geraldton). Hutchins and Swain$1®86, 2001) and Edgar (2000) also reported thatelin is the
northern limit of leafy seadragon distribution irAMowever, the WA Dragon Search database incluesrts of
leafy sightings at more northerly locations thamdelin, including Grey, Cervantes, lllawong, Pogrison, Dongara,
Green Head, Geraldton, and the Abrolhos Islands.ridnthern distribution of leafy seadragon in WAsld therefore

be revised to include locations as far north asabmldton / Abrolhos Islands area.

South Australia The most westerly record in the SA Dragon Sedathbase to date comes from the Head of the Great
Australian Bight (Yalata region), in the Eucla Bigion (being a beachcombing report from Novemb®&B816f seven
adult weedies). The most northerly Dragon Seargiitisigs in the database records since 1990 have &mm the Port
Hughes jetty, between Tiparra Bay and Moonta Bagaistern Spencer Gulf, and from Port Neill in west&pencer
Gulf. The records from Port Hughes were of an agekdy sighted in March 1994, and a juvenile wesdkted
during a dive in February 2002. The Port Neill recovas a beachcomber’s report of a dead leafyteiigin December
2003. During sampling of fish fauna in Spencer @ulfpart of a SARDI research project during théye2000s, weedy
seadragons were not recorded any further northttiteMoonta area, and leafies were not recordedl &t upper
Spencer Gulf sampling (B. McDonald, 2003, pers. moynDuring more recent bycatch sampling in therépe Gulf
Prawn Trawl Fishery, a Weedy Seadragon specimeneaeasded north of Point Riley, in the Tickera af€arrie et
al., 2009). This may represent the most northextyrd of weedy seadragons from research sampliSgémcer Gulf.
However, there is a record in the ‘historic’ datsdaf one weedy and three leafies reportedly caligh) in a trawl at
12m — 20m, at Douglas Bank, upper Spencer GuNanember 1985. As the trawls were of a short doratlLO - 15
min.) and slow speed (4 knots), the reporter camsidl that the seadragons came from the local Heather records
of seadragons this far north in Spencer Gulf wateksiown to Dragon Search. It is noted that thesqe who reported
this record from northern Spencer Gulf also st#tad from Cowell southwards, seadragons are obderwmmonly,
usually in 4 - 18m water, behind reefs / overhaitgs.possible that although the warm sub-tropicabitat of far
northern Spencer Gulf is unlikely to support perargrpopulations of either of these temperate waiecies, fast
flowing currents south of the area may have drivexse seadragons further north into the Douglak Bega. There is
also a report of leafy seadragons being observadgi985 — 87 in the bycatch of prawn trawlersrafiag in both
reef ledge habitats with sponges as well as adjasamgrass, off the Cowell area on the mid westiele of Spencer
Gulf. Also, there is a 2002 snapper survey repdrd, weedy seadragon having been observed oueafituth of
Franklin Harbour (i.e. near Cowell). Including tB& Museum record from Douglas Bank (the most nokysghting

reported), the Cowell reports are the second marsherly records from Spencer Gulf to date.

In GSV, there are reports from benthic surveysrduii965 — 71 of “numerous weedies being observasdam 5m
and 15m depth, usually PosidoniaandAmphibolisseagrass” (S. Shepherd., pers. comm. to Dragaci52a02), on
the eastern side of the upper gulf, from seawafduter Harbour to the Parham area. On the wesidmof GSV,
during the same survey period 1965 - 71, seadragersrecorded from deeper gulf waters off KleiogmP(e.g. 10 m
— 15 m contour) up to the Muloorwurtie Point areath of Ardrossan, and including the Orontes Baneladn the Port

Vincent region. No records, from as far north assthmentioned above have been reported in thentiragon
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Search database, 1990 — 2005. On the westerrnisg@most northerly records in the current Dragoar8edatabase
come from (i) Dowcer Bluff (an adult leafy caughta fishing net on shallow reef approximately twitlesinorth of
Port Vincent); and (ii) a beach at Port Vincent] arbeach north of Port Vincent (both beachcombéegrds of a
single leafy). On the eastern side, the most ndsthecords in the main database (i.e. since 19%@)all beachwash
reports, from Semaphore (three reports of singléids), West Lakes (one weedy) and the Tennysan(fixe reports,
four of which were single weedies, and one of s&fies). The most northerly dive records in thegdraSearch
database from the upper eastern side of GSV afailan artificial reef that was created by thenfer SA

Department of Fisheries to aggregate fish, arglapparently successful in that role.

There are likely to be several reasons for the tdalurrent records in the Dragon Search databBseanlragons
reported from as far north as in the 1960s, fdregiside of GSV. Firstly, significant changes hageurred to the
habitat quality of the gulf since the 1960s (i.etrient-induced seagrass decline on the north-easatel eastern sides
of the gulf, and regular trawling in waters deejan 10 m south of the Ardrossan — Port Prime lifib)s damage to
habitats may have affected ‘present day’ seadragondance in the upper gulf. Secondly, there angfegv popular
diving spots in the northern gulf (other than aifieial reef, from where nine seadragon sightihgse been reported),
and Dragon Search divers do not regularly diveppest GSV - hence if seadragons are present ingperwgulf, they
are not likely to be reported to Dragon Searchtlizaghe upper gulf patch reefs and seagrass bads hot been
extensively surveyed for seadragon occurrencecientgimes. It would be useful to survey naturatpaeefs and the
remaining seagrass beds in upper GSV to deterntire¢her the abundance of seadragons observed dberiP60s
still exists, or whether habitat changes over theuang decades have impacted upon the abundaseadifagons.
Other site-associated syngnathids in the upper(gutth as pipefish species) may also have beectedf@ver that
time; however historical data are not availablés hoted that in recent years, survey data orfisipbave been
collected from a number of areas in South Austratidluding northern GSV (e.g. Browne, 2003, 208#ith, 2005,
and K. Smith, unpublished data 2004 - 2006). Te d&e most southerly records for seadragons reddrdthe
Dragon Search database have come from a beaclisatniNeear the SA / Victorian border (one weedyrded in the
beachwash, June 2001), and from the Port MacDoaredl (a beachwash record of one weedy and onmggdiecord
of six weedies, both sightings from March 2000)e Thost southerly records of leafy seadragons ifbtiagon Search
database have been two reports of leafies frorsfportion of the Otway Bioregion, both recordedtia same
season (summer of 1995 - 96, from December to RepruThe reports are from Nene Valley and CarpeRteks, of
two adult leafies in each sighting. There is alseard of two leafy seadragons from Carpenter R¢corded June
1980), in the ‘historical’ database of older, prea§on Search records. (See
http://www.reefwatch.asn.au/PDF/DragonSearch_SA 208%.pdf).

Victoria: The most easterly Dragon Search record to datenisedy seadragon specimen found on a beachfe2ape

Conran, in the Twofold Shelf Bioregion, which exderinto southern New South Wales.

New South WalesThe most northerly sighting in the Dragon Seardilgi#se is a single record of a weedy from South

West Rocks (between Port Macquarie and Coffs Hajbouthe Manning Shelf Bioregion.
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Tasmania: Of note are two records of leafy seadragons frortheon Tasmania (which is not part of the published
distribution). The records are from Stanley (Janfl03) and Rocky Cape (September 1997). The diter
submitted the record from Stanley reported thatihienal was definitely a leafy seadragon, not adyet is feasible
that leafy seadragons might occasionally occuitthern Tasmania, given that they are also foumébfy numbers)
on the other side of Bass Strait, in Victoria.

5. Sighting Details

Table 4: Seasonal summary of seadragon sightings in eatl St

Percentage (%) of seadragon sightings per season
State Time period
(figures in parentheses are % of total number afisgons sighted)
Summer Autumn Winter Spring

NSW Jan 1990 - Jun 35 (32) 27 (28) 18 (22) 20 (18)
2005

VIC Jun 1995 - Apr 34 (34) 34 (39) 13 (12) 19 (15)
2005

SA Jan 1990 - May 43 (48) 24 (19) 13 (16) 20 (17)
2005

WA Jul 1990 — Apr 47 (49) 24 (20) 9 (15) 20 (16)
2005

TAS Apr 1990 - Apr 41 (33) 18 (18) 19 (24) 22 (25)
2005

Table 4 shows the seasonal distribution of seadragonisggtn each State. In all States, one third orenudr
sightings were made during the summer month¥idtoria, one third of sightings were made in summer araltbird
in autumn. In all States, fewer sightings were mawléng winter months, as would be expected dubdo
opportunistic nature of the reporting. Neither tigiafrequency nor abundance of seadragons petirsiglocation can
be discussed meaningfully on a seasonal basisodihe hon-standardised nature of the recordingchwisi affected by
a number of factors. These include: (i) uneverrithistion of recordings over space and time (i.eaarwere not
surveyed systematically for seadragon presendétanhas of the year), (i) individual preferenciesthe locations and
seasons in which recorders chose to dive or gahbeambing (e.g. from late spring through to eatyuann is a
popular period for diving, because the water ismarthan at other times of the year, and sumnygariscularly
popular, accounting for close to half of all thearls by diving, snorkelling and other means)) (iieéather and/or sea
conditions and (iv) othespportunistic and/or uncontrollable aspects ofrporting. Apart from the smaller number of
recreational dives that are taken in winter in nawstis (which is a major factor biasing any sedsamamary of
sightings), it is possible that after the breediegson, seadragons in some areas move offshome@per water
(Kuiter, 2000, 2003), which may also reduce theguiency of sightings during winter. Other factorffuencing the
seasonal summary of sightings are discussed b&legpite these caveats, monthly distribution of ssgah sightings
provides important supporting information when assgy seasonality of breeding, as discussed ingtigon on

Brooding Male Seadragons. Figure Zhows a monthly summary of seadragon sightings.
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Figure 2: Monthly summary of weedy and leafy seadragon gigisti A = WA; B = SA; C = VIC; D = TAS; E = NSW
(n.b. Locations and Years Combined, 1990 - 2005)
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Summary of Sighting Moded-or each Statd,able 5 summarises the percentage of the total numbeghfisgs (and
the total number of seadragons sighted) that wawded by each of the sighting modes: SCUBA didagng the

day, night diving, snorkeling, beachcombing, arfteoimeans.

Table 5: Summary of seadragon sightings by sighting modmoh State

. . Percentage (%) of sightings by sighting mode
State Time period (figures in parentheses are percentage of totabeuwf seadragons sighted)
SCUBA - SCUBA - Snorkel Beachcombing Other
day night
NSW Jan ;ggg -Jun 77 (89) <1(<1) 2(2) 20 (8) <1(<1)
vIC Jun 1995 - Apr 63 (74) <3 16 (18) 17 (5) <2
2005
SA Jan 1290%05 May 70 (56) 2 (6) 1(0.5) 25 (36) 1(<0.5)
TAS | APr 1290%% SAPT L 74 (70) 3(9) 1 (4.5) 20 (15) <1l(<1
wa |l 1990 AT | 62 (s7) : 11 (18.5) 24 (13) 3(12)

SCUBA divers accounted for more than 60 % of thpores in each State, with snorkellers contributimgadditional 16
% and 11 % of the reports in Victoria and WA redpety. Around 20% of the records in each Stateedrom
beachcombers. The reports for each State (e.grBab@2a, 2002c; Howe, 2002; Baker 2005a, 200505@0discuss
locations where records were collected by eachabighting modes. In South Australia, the largegatage of
seadragons sighted by beachcombers, relative tauttmer of sightings by that mode, reflects the tlaat
aggregations of dead leafies and weedies (includirggg numbers, in some cases) were reported ie séie
beachcombing records. This occurred predominanifind the two ‘pilchard kil events in SA watersiihg the late
1990s, however an older report, from 1987, alsstexBSuch records boost the total number of seadsagjghted by
that mode. Also in SA, the percentage of seadraggited during night diving is relatively high digeone very large
aggregation of leafies observed during a singlétigve. Similarly in Tasmania, four of the eighglm diving records
contained aggregations of more than three seadsg@60nn one case). In Victoria, the small numbfesemdragons
sighted by beachcombers, relative to the numbsigbitings by mode, reflects the fact that mainhgk specimens
were found in all but three sightings, comparedh@CUBA diving, during which several large groupsrevrecorded.
In WA, the relatively large number of seadragoghtd by ‘Other’ mode, reflects a large aggregatibieafies (about
100) seen by a fisher working at night off MicheigReef (Albany area), and another aggregation afitt®0 weedies
(and 36 Western Australian seahorses) caught ursefseine net, south west of Breaksea Island ifalbe Albany

area), and released alive.

To date, the number of records ®ther sight modes is as follows: NSW = 2; VIC = 3; TA2-SA = 9; WA = 16.
These reports include several fishing records,hicivseadragons were accidentally caught in nags f@awl nets,
purse seine nets), on lines, or in pots or trapd raleased alive where possible. A few recordsviuch Other sighting
mode was specified, included seadragons seenrftpati the surface in shallow water (e.g. rock pe@larticularly

after storms.
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6. Habitat Details

To date, the percentage of sightings by the appkcanodesday diving, night diving, snorkelling, other megaf
which habitat has been specified, has ranged f@&b Th SA to 100 % in TAS This includes repeat Sigs in the
same habitats, and also several aggregate reamddsghtings of large groups of seadragons. IrSihelatabase,
bottom type and habitat type are combined intaglsifield with overlapping categories, resultingainumber of
different combinations of bottom type and habitatarded. Within and between States, there appéautssl some lack
of standardisation in the recording of bottom tgpe habitat details, and there were also many niabitats
recorded, containing more than one of each of thim wategories (e.geaweed, reef, giakelp, seagrass, saretc),
and a number afther habitats recorded. Percentages in the discussiomwltdo not sum to 100 due to the overlap

between habitat and bottom types, and the numbeiffefent combinations of habitat type recorded.

Notable results to date include the following:

Sand: In each State, around 30 — 40 % of the sightinyghé applicable modes reportegindin the category oflabitat

or More Details about Habitatategories. These records included sandy botteasatominated by seagrass, as well as
mixed habitats of sand/seaweed, sand/seaweedfeagfrass/sand/reef, seagrass/rubble/sand, seavdelsand and
granite or limestone patch reefs (often coverett eétaweed) in sand. There were a few recordsdistity sand, with

no cover specified. The majority of records for @hsand was listed also contained other coverarvitinity, such as
seagrass (see below), seaweed or reef patchessBxigected, considering that (i) bare sand hesbéte of less

interest to divers, and thus fewer records coma ach areas, irrespective of other factors]dqdk of food

availability for seadragons is possible over lastyetches of bare substrate and (iii) seadragoyspneder vegetated

habitats as a means of camouflage.

SeagrassRelated to the sand bottom habitat (as detailedebis the relatively high incidence of recordsf
seagrassiominated habitats, or mixed habitats containeagsass, which accounted for about 30 — 40 % of all
sightings by the applicable modes in each Stategxtasmania (see below).Viictoria, the percentage of sightings
in seagrass habitat reflects the large numbenefsdat several popular locations where seagragsgsent as part of a
mixed habitat, e.g. Portsea Pier, Flinders Piat,ssaveral sites off Queenscliff, Portarlington &wdtland. At Flinders
Pier, one diver (A. Raff, pers. comm. to Dragonr8ea2002), reported that seadragons were most rmusalong the
edges of sand and seagrass areas. The comparédigeynumber of records from specific locationsofared by
Dragon Search reporters (such as Portsea and Mindd sites off Queenscliff, in Victoria) can b#tatewide
summary results of habitat data, in terms of paeggncalculations. 18outh Australia, almost half of the records for
which seagrass was specified in the cover, canm fhe Rapid Bay area, 8 % of records came fronttyijewestern
GSV and about 7% of seagrass habitat records veetereported from the Encounter Bay area, andyaijeBW
GSV. Other sites for which seagrass habitat wagrded include another jetty in south west GSV aaco&d Valley

area (south-eastern GSV), and metropolitan locstsoich as the surrounds of patch reefs at GleaethSeacliff Reef.
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In Western Australia, almost 43 % of records for which seagrass wasifipe as a major cover came from the
Bremer Bay area. Kelp, other seaweed, patch raefspther features were also present in various pathese diving
and snorkelling locations for which seagrass wasifipd. Almost 7 % of records with seagrass as cover, came
from the Esperance area, 7 % came from around Ftéamé % from around Rottnest Island (some of Wiatso
included reef patches with kelp and other seawesmis)h % of records from Cottesloe (also includiniged habitats
with reef patches and seaweed in addition to seajgra small number of Dragon Search records spddiie genus of
seagrass, and three genera were recoRltesidonia(commonly known as tapeweed or ribbon weédaphibolis
(wireweed) andHalophila (paddleweed). Because seagrass usually growsndnis# not surprising that about half of
the seagrass records also specified sand iHahétat category. A large number of habitat records inchtseagrass
was present, also contained seaweed (e.g. 28 B& &A records). Other mixed habitats in which sasgywas present
included those described as: seagrass/seaweed/rsbbrass/seaweed/reef; seagrass/reef, andsstsgmaeed/reef.
Thereports for each State (e.g. Baker, 2002a, 20@2¢, Howe, 2002; Baker 2005a, 2005b, 2005c¢) désicusiore

detail the locations in which seagrass was speki#gea main part of the cover.

In Tasmania, there was a low incidence (4 %) of weedy seadraightings oveseagras$abitat, or mixed habitats
containing seagrass. Seagrass was recorded atandte south-western side of Flinders islandgropolitan dive
site south of Hobart; Safety Cove (near Port Apthaind three sites near Eaglehawk Neck (TasmamBaa). Four of
the six locations in which seagrass was recorded,antained other benthic features in the vigi(gtg. giant kelp
and other seaweeds suchzaklonig bare sand, boulders etc). It is noted that thenityaof dive sites from which
seadragons have been recorded in Tasmania areafgitdts, or mixed sand and reef patch habitatspafominated by
giant kelp and/or other seaweeds. Such seaweedidtadihabitats (e.g. the Kingston / Blackman’s Biaa, and
around Tasman Peninsula) are popular dive sit#asmania. Apart from the relatively low incidendeseagrass in
Tasmania compared with other temperate locatiossuthern Australia, the popularity of kelp-dométhtive sites in
Tasmania should be considered when interpretingpthiéncidence of weedy seadragon records in Tag@anaseagrass
habitats. The comparatively large number of recénal® specific, kelp-dominated locations favourgddryagon

Search reporters, can bias statewide summary sedutiabitat data.

Seaweed and/or Reeh large number of records of both weedies anfideaame from botseaweealominated

and/orreefdominated habitats. The table below lists the axiprate percentage of sightings in each Stateyfoch
seaweed (excluding Giant Kelp) and / or reef (ediclg artificial / tyre reefs) was specified as pafrthe main cover or

as part of the other habitat details provided.
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Table 6: Percentage (%) of sightings (approximated) in estelbe for which seaweed (excluding giant kelp) /o

reef were specified as part of the main cover

I —_ Percentage of sightings for
State Pgrcentage of sightings fqr Perqentage of S|ght|ng§ for which both seaweed & reef
which seaweed was specified| which reef was specified o
were specified
NSW Weedy: 22 Weedy: 22 Weedy: 3
All: 27 All: 31 All: 5
VIC Weedy: 30 Weedy: 28 Weedy: 5
Leafy: 11 Leafy: 55 Leafy: 5
All: 54 All: 40 All: 29
SA Weedy: 44 Weedy: 47 Weedy: 24
Leafy: 58 Leafy: 34 Leafy: 31
TAS Weedy: 24 Weedy: 26 Weedy: 1
All: 33 All: 5 All: 1
WA Weedy: 31 Weedy: 4 Weedy: <1
Leafy: 36 Leafy: 6 Leafy: 2

The way in which habitat details were recorded, m@sstandardised between States, which may acéowutite larger
percentage of sightings in SA for which both sealeed reef were specified in a single category,pamed with all
other States. It is noteworthy that many of theediites for which seaweed cover was specifiedmagroalgae -
dominated reefs. Examples of such areas for wisieaweed’ was specified as the cover in the vicifithe seadragon

sighting, include the following:

* New South WalesPalm Beach, sites around Sydney area (South bieédNorth Head, Bondi, Maroubra, La

Perouse, Kurnell, Cronulla), Wollongong, Jervis Baellharbour, Kiama, and Eden / Twofold Bay.

e Victoria: Portsea, Rye, and Flinders a dive site off Poamtsdale, reefs off Queenscliff, and sites in Raodil

Harbour.

e South Australia Flinders Island and Avoid Bay on the West Cotiw (atter specifying low calcareous reef
with Ecklonig); coastal reefs outside Coffin Bay on the EyreiRara, islands in Thorny Passage off the
lower Eyre Peninsula, reefs in the Gambier Islamdig at the bottom of Spencer Gulf, several reafthe
mid-northern coast of Kangaroo Island (at leastame@a dominated by a dense cover of mixed browoman
macroalgae), a number of reefs in the EncounteraBeg (including island reefs), reefs at Secondeyal
parts of the Rapid Bay Jetty ardmu{ see also section below on Rapid Bayo of the southern metropolitan
reefs, several reefs off the mid-coast of the kFguPeninsula, and reefs of various forms (inclgdimerhangs
and bommies — a shallow isolated reef locatedtanlie offshore) at a few locations in the lowerntseast
Additionally in SA, a number of sightings in thestarical database came from abalone research suivey
various parts of the SA, from the late 1960s toltB&0s, and general habitat details were provided:
“Seadragons were usually observedirstophoraandSargassuncommunities (often also witBcytothaliaor
Seirococcug and at the junction of these algal communitiéh weagrassHeterozosteraAmphibolisand/or
Posidonig, in places of current flow, but reduced surgeél’ (S. Shepherd, pers. comm. to Dragon Search,
2002).
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WesternAustralia: sites are in Bremer Bay, various reefs in theaflpand Esperance areas, Rockingham;
Mandurah, Garden, Carnac and Rottnest Islandsndirde, Perth area (e.g. Cottesloe, Marmion), and

Mullaloo / Ocean Reef Harbour.

Tasmania sites off Bicheno (north-east coast), Blackmaag,Kingston, Eaglehawk Neck, Port Arthur, and

Fortescue Bay.

Kelp: Both weedy and leafy seadragons were recorded Hiabitats containingelp. In southern Australia, kelp refers

to plants in the marine plant order Laminarialesnely the Common Kelfckloniaradiata, and the Giant Kelp

speciedVacrocystisangustifoliaandM. pyrifera Table 7 shows the percentage of sightings, and the pexgerdf all

seadragons sighted by the applicable modes, farhatelp was listed as the habitat type

Table 7: Summary of seadragon sightings in each State icchnkelp was specified as habitat

Percentage (%) of Percentage (%) of
State | sightings for which kelp seadragons for which kelp Species present
was specified was specified
NSW 16 10 » Eckloniaradiata
* Macrocystisangustifolia
e 10 5 Eckloniaradiata
» Eckloniaradiate
SA 6 12 Macrocystisangustifolia(lower south -
east only)
e Macrocystis pyriferdmid - east and
south - east)
A 36 es Macrocystis angustifoligmainly north
and north - west)
WA 6 5 e Eckloniaradiata

New South Walesonly Common Kelgeckloniaradiata occurs. Examples of locations in which this was
specified in the habitat details include Eden (whem aggregation of 20 weedies was sighted atdhe ef
kelp habitat), Jervis Bay, Maroubra, Kurnell, Ladese, Wollongong and Shellharbour.

South Australig Victoria andTasmaniarecords included kelp-dominated habitat, but alsioitat in which
kelp was listed with other descriptors (e.g. ogeaweed present, reef; seagrass, sand; rubble, and
combinations of thoseMacrocystisis a cool water genus, and only one of the twdtseastern Australian
species occurs in SA, in the lower south-east Angimost all records for which kelp was specifaé likely
to refer toEckloniaradiata, considering the geographical distribution of thoscords. There is one exception,
from a bay in the lower south-east, where GianpK®lacrocystisangustifolig was recorded on bommies,
with seagrass on sand between the reef outchkdg@srocystisangustifoliais also the Giant Kelp species that
occurs in Victoria (see Womersley, 1987), and spords specified this type. However, as in SA, ansed
‘kelp’ may also refer tdeckloniaradiata. Notably in Victoria, there were three records @f{eseadragons
occurring in kelp habitat (representing three afsmsgghted). Most Victorian records, in which kelps
specified, came from Portsea and Queenscliff. In&@amples of locations at which kelp was repottebe

one of the dominant covers included the Bluff irc&mter Bay, sites at Second Valley, Seacliff R8efford
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Reef, Western River Cove (Kangaroo Island), ChingdmBlat Island (Yorke Peninsula), and North Island

(Wedge Island group).

. Tasmanig there was a high incidence of weedy seadragmrdings from habitats containing Giant Kelp
(Macrocysti$, which includes both kelp-dominated habitats seefs where kelp was present with other
seaweeds. In TasmanhM, pyriferais found on the mid east coast (e.g. FreycinetrRala) and commonly
occurs on the south-east coast (e.g. bays on ttestier and Tasman Peninsuldd);angustifoliais found
mainly on the north and north-west coasts. Someis@sns from more sheltered northern and south-easte
Tasmanian localities display intermediate charadbetween the two species (Womersley, 1987). Giglpt
was recorded by Dragon Search divers in rock/reéhle and sand habitats, and combinations of these
example, some records listed seadragons as oagatrimterface’ habitats of giant kelp in areasofilders

or rubble, near bare sand patches.

. Western Australia both weedy and leafy seadragon sightings canme frabitats containing kelp, but these
represented only 6% of all sightings for which kafwvas specified. Around half of the sightingsidrich
kelp was specified were from kelp-dominated habithe remainder were from mixed habitats, suclhasa
containing kelp patches on reef adjacent to seadpads, or limestone reef with mixed seaweed imoetud
kelp. In WA, kelp would refer to Common Kelickloniaradiata, because Giant Kelp does not occur in that
State (Womersley, 1987). Sites in WA at which kesthe dominant cover included several sites around
Bremer Bay, reefs near Hopetoun; south side ofriesttisland, a site south-west of Garden Islarsiteanear

North Mole at Fremantle, and reefs near HillarysaBHarbour.

Rubble: Table 8lists the percentage of records for which halditeluding a rubble feature was specified eithethas
main habitat type or as part of a habitat of mifeatures ootherhabitat type (e.g. containing sand, seaweed, reef,
seagrass, and combinations of theseyVastern Australia, there have been 17 records that specified rudbkither
the main bottom type or as part of a habitat ofedifeatures or other habitat type. In WA, rubblédoa was recorded
at a site at: Bremer Bay, a site at Albany, Luclay Bt Esperance, Cape Naturaliste, sites off Rgtldm and
Bunbury, sites off Fremantle, Garden Island anch@aisland, Cottesloe, the Swan River, and Hanidiyn InSouth
Australia, 92 records listed rubble, two thirds of which eafrom the Rapid Bay Jetty (an environment whicoal
contains seagrass and macroalgae). Rubble bottenals@ recorded at: Thistle Island (south - wesHrancer Gulf),
and in the vicinity of the jetties at Kleins PoiRprt Giles, Wool Bay, and Edithburgh on the YoReninsula,
Kingscote Jetty on Kangaroo Island (where sandnamd were also recorded), various nearshore re¢feilictor
Harbor area, the dumping ground at Port Stanvaax|BeReef and a site off Kingston Park in the ropolitan area, as
well as a number of other locations. In the SA bas&, rubble was listed as part of the habitaRife2of the seagrass
records, and approxiamtely 8 % of the seagrassdedisted both sand and rubble/stones as pahiesdeagrass habitat.
In Victoria, rubble was recorded as part of theitadlat the piers at Flinders and Portsea, andsdaeaear Point
Lonsdale (where a group of 12 leafies was obseoved sand near rubble reeflasmanianlocations in which rubble
was specified included sites at Eaglehawk Neckggtion, and South Arm, amongst othénsNew South Wales
habitats in which weedy seadragons were sightedbible included Kurnell (where sand was usualtgtisas well), La

Perouse, and sites in Jervis Bay, amongst others.
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Table 8: Summary of seadragon sightings in each Stateylitcch rubble was specified as habitat

— Percentage (%) of sightings
for which rubble was specified
NSW 9
VIC 6
SA 19
TAS 9
WA 3

Sponge In New South Wales 13 records came from habitats in which ‘spongessponge gardens’ was specified as
the main habitat type, and another 12 records dledisponges as a major part of the reef habitatigéen. Such
locations included a site off North Head, Barendlaff La Perouse, Bundeena, and sites in the datega. IrSouth
Australia, sponge beds are not common in dive-able locatiorepths. In Victoria, there was one record ofe¢h

adult weedies observed near pier struts, amongsiggs and seaweed. Two records fibiestern Australia.

specified habitat containing sponges, one of whiak described as a ‘sponge wall’ in Bremer Bay,relome weedy
seadragon was observed.

Other Habitat: was specified for around 5 — 6% of sightings inhe@tate, and was also included with one of the main
habitat descriptors (sand, seaweed, seagrasseretif)ifor an additional 8% of South Australianomels. Examples of
habitats for whiclDtherHabitat was specifically recorded included jetty pylors$rits, a variety of nearshore rocky
habitats (shallow rock pools, boulders, a rock mgon gravel bottom, recesses in rock; and ‘brdi@tom’ — the

latter of which likely refers to calcareous re&fyrious artificial habitats (car tyre reefs, a bady wreck), a scallop

bed, and ‘jetty rubbish’. IWictoria, one diver (A. Raff, pers. comm. to Dragon SeaP€i2) provided details of the
large amount of rubbish littering one of the popi#dties for diving, this included plastics, be#]| steel, batteries and
numerous other items, cleaned shellfish and othked species, as well as fishing line and assati@hing gear. The
diver reported that there is a large amount of hutrefic at this site, because it is popular fehing, boating and
diving.

Mud: A small number of records specified mud hab#atpart of a mixed habitat with other benthic cdeegy. mud,
sand and rubble at a jetty on north-eastern Kamgistand in SA Mud / silt, sand and seagrass atalorgton in

Victoria, as well as mud, seagrass, rubble and sedwt Portsea Pier in Victoria).

In Victoria andSouth Australia, a small number of divers provided quite spedifibitat details for the areas in which
they dive regularly. One example is the habitat site off Point Lonsdale, where a snorkel dives dlaserved
seadragons for about 10 years. The diver repontcseadragons often hover at the edge of gutherseerhangs,
close to sandy bottom. The diver reported seeiagéadragons further offshore in deeper water dudngh weather,
when a lot of (drift) kelp and other seaweed cadddurther inshore in the habitat where the segdra are usually

seen.
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7. Behaviour
For each State, the table below summarises the Inediaviours observed for individuals and groupseaidragons, as a
percentage of the sum of the number of seadragwrvehich behaviour was recorded. Notes about therded

behaviours are provided below the table.

Table 9: Summary of main behaviours observed as percegaimber of seadragons for which behaviour was

recorded
Main behaviour observed Percentage of seadragons for which behaviour wasaerded
NSW VIC SA TAS WA
Hovering 63 43 48 42 49
Hovering / Swimming 4 30 17 8 8
Swimming 26 12 13 22 5
Resting <1 - - 11 2
Other <1 <1 10 1 5
Feeding 5 4 6 7 13
Feeding / Swimming - 2 2 - <1
Feeding / Swimming / Hovering - 5 <1 4 -
Feeding / Hovering 1 - 1 5 -
Reproduction / ‘Egg Transfer’ - 1 record 1 record - -
‘Nursing’ - 1 <1 - -

* NewSouthWales feedingwas observed mainly at the edge of kelp beds (@thges of reefs with other
macroalgae), and also in one area described g®age garden’ (off Tathralourtingwas observed at a reef
in the Cronulla area in 1998 and at Malabar in 2@Q% reef in the South Head area (2001), a femaledy,
and a brooding male weedy with well - developett sdage eggs, were observed hiding amongst thedrof
a kelp plant. There were also several other recofféseedies hiding in kelp plants. Other notablbaxéour
listed in the NSW database included (i) ‘harassirafra male seadragon by groups of wrasse at anesaf
Manly in 2001, (ii) a weedy at Kurnell (1999) trgito maintain position on the sea floor, to avoiihlg swept
out by the outgoing tide and (iii) a female weetlyexvis Bay (in 2000) swimming close to the maoitl

Port Jackson shark.

e Victoria, the few instances déedingthat were noted, occurred mainly in seagrass diaibithe vicinity of
jetties (called piers in Victoria). Many of the oeds which describeswimmingand/orhoveringwere in the
vicinity of piers, from where the majority of Viatia Dragon search records carigg transferwas reported
in only one record, from under Portsea Pier.
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South Australia, for both species, feeding was observed in balwsed-dominated habitats (such as
macroalgal-covered reefs) and seagrass habitgt$@sidoniabeds;Amphibolisbeds). Groups of weedies
and single weedy have been observed feeding inushabitats (e.g. over seaweed-dominated redifsiar
tyre reefs, and other reefs, seagrass beds with@ambble bottom, and mixed seaweed / seagrdstats.
Similarly, leafies have been observed feeding it Iseaweed-dominated (ekrkloniaand species of
CystophoraandSargassumreef habitats, as well as seagrass habitats ametireeaweed / seagrass habitats.
In two cases, weedies and leafies were seen fegatjegher, in mixed habitat with seaweed, seagrtadssand
or rubble. There was one record of two leafies nkekcourting, leading up to ‘linking at the hipahdegg
transferwas recorded as the behaviour type, althoughuibégrtain whether the actual transfer of eggs from
female to male was observed. There were 36 reafmatherbehaviour, three of which specified that the
seadragons wet@ding (in an artificial reef, a seaweed-covered reed, iara seagrass bed), and four which
listed the seadragons @sting including a small number of seadragons that \sigjieted lying on their side,
on the bottom. Other examplesatherbehaviour include a weedy hatching eggs, a weelllig on its side
whilst feeding, two out of three egg-bearing matedies swimming together, a leafy ascending jetkyrs
and feeding, a leafy circling in the water columiitli a sea louse imbedded in its head), a leafydripped
by a trevally at a jetty site where fishing baitsAzeing dropped into the water, a leafy ‘shelteegginst reef’,
a leafy caught in fishing line, and a leafy captlirea net (and released). Most other records wipettified
otherbehaviour referred to more than one seadragongduits and juveniles, or weedies and leafies seen

during the same dive), each engaged in a diffexetntity (e.g. feeding, hovering, and swimming).

WesternAustralia, feedingwas observed in both seaweed-dominated habitath gs macroalgal-covered
limestone reefs) and seagrass habitats Ragidoniabeds and mixeBosidonia- Amphibolisbeds). There
were also several records of feeding observed xednieef and seagrass habitats, and at a jetty padbitat.
Two brood male weedy seadragons were reported toitséng (one of which had half of the attached eggs
hatched), and there was one record of two weedlissreed courting. The purported incidenceefiending
(17 % of seadragons sighted, equivalent to about®@rds) is not recorded in the table above, mdus
possible that the code for this behaviour (‘D’, elhis no longer used in the Dragon Search programas,
misinterpreted as ‘drifting’ in the majority of assdrifting was recorded in the behaviour details section for
many of those records for which ‘D’ was the behavicode. However, nine of the recordsdefending
behaviour referred to brood male seadragons widis,eand it is therefore possible tlafensivebehaviour by
the seadragons was observed in such cases. Thexeight records of other behaviour, mostly undjesti
but also including an adult weedy “swimming fastrey sandy bottom, and then up over reef” at airsite
Marmion Marine Park, two adult weedies shelteringearcover from the swell at Back Beach in Bremey,Ba
three weedies and one leafy hiding behind seavieedcave at a site off Cape le Grande Nationat,Rard a
record from Lucky Bay in which five weedies werghtied drifting in the vicinity of one leafy, whickas

stationary on the bottom.

Tasmanig feedingwas observed in beds of kelp and cray weed, atiteadge of reefs, including bommies

and rock walls.
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8. Seadragon Groups

Repeat Sightingsin each State, groups of seadragons have beerdegtat a number of locations in several
bioregions. It is possible that some of these s oepresent repeat sightings of the animal(€hjesame members of
loosely structured seadragon groups, recordedradtiving the same day, or, in the case of somepgrouithin a few
days of the previous dive. Examples of repeat sightare listed in the Dragon Search database tsefmorWA (Baker,
2002c), South Australia (Baker, 2005b) and Vict¢Baker, 2005c).

Consistency of Sightings Over Tim# is noteworthy that various sized groups ofdsagons seen at particular
locations, were often recorded over a number ofsygathe State databases, which indicates theing@mportance

over time of such areas as habitat for “residenttigs of seadragons. Some examples include:

 NewSouthWales (i) groups of four — 17 weedies were recorded site near Kurnell, from 2000 to 2002,
and groups of three to 22 were recorded at anstteein that area, between 2000 and 2003, (ii) saxf four
to eight were recorded at an island in the La Reansa, between 1996 and 2000, (iii) pairs andpgr¢up to
10) were observed at one site in Jervis Bay, bat889 and 2002, and groups (up to six) were obsieat
another site in that bay, every year from 199700

» Victoria: groups of weedies (15 - 40) recorded at Flintkees from 2000 to 2004, (ii) groups of weedies (3 —
12 individuals) observed at Portsea, from 199901052 (iii) a groups of five weedies observed at Ry2001,
and a group of 19 observed there in 2003, andh@irs of weedies observed at a site near Queeh$aifn
1997 to 2003.

e SouthAustralia: (i) a group of three weedies observed at Avoigt Bal996, and several sightings of groups
in January 1999 (3, 4, 4 and 11 weedies), (ii)gpairsmall groups of leafies observed at a jettyestern
GSV (GSV) in 1997, 2001 and 2002, a large grouigafies (13 animals) observed at a jetty in sougistern
GSV in 1994, and a small group (four animals, idoig a juvenile) and a pair observed there in 2@i@p;
groups of weedies observed at an artificial re€b8V in 1997 (two sightings, of two animals andahimals),
1998 (eight animals), and 2001 (three animals);fairs of weedies observed at another artifi@afin 1995,
1997, 1998 and 2001; pairs and/or small groupsesfdies or leafies recorded from a reef in southern
metropolitan GSV, in most years between 1992 a8 Ztarely with both species recorded togethe)); (v
singles, pairs and groups of weedies (with groapging from three to 20 animals) and leafies (gsonip
three to 16 animals), regularly observed at Rajgig: Bhere are groups of both species recorded st grears
between 1996 and 2005. Other examples are provndde@ South Australian report
(http://lwww.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf).

» Tasmania (i) groups of weedies ranging from three to 2dividuals, recorded at Kingston Beach, between
1997 and 2001, (ii) pairs observed at Deep GleniBa®96 and 1999, (iii) groups ranging from 3 &) at
Blackman'’s Bay, between 1998 and 2000, (iv) smallgs (up to four individuals) observed at a sit®ort
Arthur, between 1997 and 2002, and (v) small grdupgo four individuals) observed at South Arm9719-
1999.
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*  WesternAustralia: (i) groups of 2 - 10 weedies recorded at a sit@remer Bay, between 1998 and 2000, and
other groups recorded at two other Bremer Bay,ditetsveen 1998/1999 and 2002; sifpall groups (2 - 5) of

weedies recorded at a site near Fremantle in 19881, 2000 and 2002.

It is not possible to determine from the Dragonr8eaightings whether seadragons sighted at anicplar location
over a several year time period were the sameiohails. Given that both weedy and leafy seadragandive for
more than 10 years (Kuiter, 2000, 2003), and waikgimark-recapture techniques has shown thaekafive a
strong degree of site fidelity (Connolly et al. 020, it is possible that a number of the Dragornr&waightings over
several years refer to the same adult animalswithk by Connolly et al. (2002) on leafy seadragboralance and
movement at West Island in Encounter Bay (Southtralia) showed that approximately nine seadragogrew
recorded in 47 dives (comprising 45 sightings) avéd month period. The seadragons did not moviedar their
‘home’ range (of around 35 m — 82 m), althoughehg&as some movement of animals out of the study @é&00 m
stretch of coast on the north-western side of Wa@hd, Encounter Bay), since even the most fretiyisighted
seadragon was only seen on 25% of the dives (Chynetodl., 2002). Similarly, recreational diversavtlived regularly
at Encounter Bay and at a site on the Dudley Pakaran north-eastern Kangaroo Island have recordédidual
seadragons by their size, pattern and coloratioth same divers have recorded the same individuats the same

areas over various time periods (e.g. at a scateooths).

Table 10lists the five largest groups of seadragons remmbid the Dragon Search database for each Staféestern
Australia, the most outstanding example of a group of weeidia sighting in 1993 by a snorkeler, of apprataty

120 individuals near a groyne in the Cottesloe .dreaddition to the sightings listed below, thgFeups of 10 weedies
were recorded, at Albany and Bremer Bay. Two graxfisx leafies were also recorded at Albany anddéa Island.

In South Australia, aggregations of both weedy and leafy seadragens mecorded at Rapid Bay during the 1990s and
2000s. Other locations where seadragon groups nepogted include a site off Noarlunga (lower metid@pn area), a
site in Encounter Bay and one off Blackfellows Ca(ia south-eastern SA). Trasmanig aggregations have been
recorded at locations in both the south (e.g. Biaak's Bay) and the north (e.g. Woolnorth Poinghef State. In

Victoria, repeat sightings of large groups of weedies {ranfyfom 15 - 40 individuals) were made at Flindersr in

2002; groups of 10 and 11 were recorded there @3 28nd another group of 20 was recorded in thest Br 2004. In
NewSouthWales repeat sightings of large groups were made ahé&limainly between 2000 and 2002. Other groups
were recorded in the La Perouse area (2001), Wapdiog (1999), and Eden (2001). Two sightings ofridividuals

were made at a site in Jervis Bay, in 2000 and 2001
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Table 10: The five largest groups of seadragons recordélueiibragon Search database for each State,

W = weedies, L = leafies

No. of seadragons per group
. . L Marker Type State
(including repeat sightings)
125 Cottesloe area W WA
12 Bremer Bay W WA
12 Esperance W WA
11 Cape Leeuwin W WA
8 Mullaloo L WA
20 (18 were juveniles), i
i ; Rapid Bay Jetty W SA
16 (12 were juveniles), 12 (2 records)
12 Port Noarlunga W SA
12 Blackfellow's Caves W SA
16,9,8,7 Rapid Bay Jetty L SA
12 Encounter Bay L SA
40, 30, 25, 20, 15 Flinders W VIC
19 Rye w VIC
12 Portsea W VIC
12 Point Lonsdale L VIC
11 Flinders L VIC
20 Kingston Beach W TAS
19 Kingston Beach W TAS
16 Blackman'’s Bay W TAS
13 Bicheno W TAS
13 Woolnorth Point W TAS
38, 35, 22, 21, 20, 18, 17, 16, 11 Kurnell w NSW
35 La Perouse area W NSW
20 Wollongong W NSW
20 Eden w NSW
10 Jervis Bay W NSW

There are examples where some of the records esgnepeat sightings of the animal(s), or the samambers of
loosely structured groups, recorded either durirgsame day or in the case of some groups, witféwalays of the

previous dive. These are detailed in the varioaseSeports.
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9. Brooding Male Seadragons

Figure 3 summarises the number of sightings reported te, @dtorooding male weedies and leafies, for edateS

Maps 3a, 3b, 3c, 3dn Appendix 1 summarise the distribution of brood male weedietlaafies sighted in each
bioregion of the southern Australian States, to n#2605.Table 11summarises the number of records of brood males
recorded in each state, to 2005.

Table 11: Summary of records of brooding male seadragoeadh State

State Number of records of brooding male weedie¥\) and leafies (L)
NSW 86 (W)
VIC 15 (W)
SA 30 (W), 47 (L)
TAS 26 (W)
WA 73 (W), 23 (L)
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Figure 3: Monthly summary of brooding male weedy and leagdyagon sightings. A= WA; B=SA; C=VIC; D =
TAS; E = NSW (N.B. locations and years combined92005)
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Table 12: Summary of seasonal distribution of sightings mfddl male seadragons in each State, W = weedkes, L

leafies.
State Time period Seasonal percentage (%) of total sightings of broaty males
Spring Summer Autumn Winter

W L W L W L W L

NSW | Jan 1990 - Jun 2005 39 - 35 - 1 - 15 -

VIC | Jun 1995 - Apr 2005 40* - 40* - 13* - 0* -

SA Jan 1990 - May 200§ 60 64 30 32 6 4 3 0

TAS | Apr 1990 - Apr 2005 35 - 58 - 7 - 0 -

WA | Jul 1990 - Apr 2005 33 46 58 42 5 12 4 0

*(Victorian statistics do not add to 100 % becausatimwas unknown for 7 % of records of brood males)

In New South Walesresearchers have recorded seadragons breedmglfnee to January, with a peak in November -
December (e.g. Sanchez-Camara et al., 2005). Rahgitopportunistic nature of Dragon Search reptintsseasonal
distribution of brood males recorded by divershattprogram over the period 1990 — 2005 correspuiittisthe
aforementioned research results; i.e. breeding eeaming in winter, and continuing throughout spramgl summer,
with a peak in January. In the Dragon Search daglibere are only two records of brood males s@yint June (out of
approximately 40 dive records for that month, wigars combined), and 10 records to date of brodd meedies in
January. To date, there are two Dragon Searchds@dibrood males being observed in February. Relses have
observed males becoming pregnant twice in the eae with an approximate two month dagtween the pregnancies
(Sanchez-Camara et al., 2005). Males may movesimitiower water to release the young. Weedy seadssig New
South Wales may breed over a longer period throuigthe year compared with those in cooler waterthéu south.

For example, there are winter and early springndscof brood males in New South Wales, but no wibteeding

records in Victoria or Tasmania, for any year & Bragon Search program.

In Victoria, there were only 15 records of breeding male weedigd no records of breeding leafies. For wee@i@$p
of the records of brood males were in the sprirdysarmmer months. Notable records include a reg@®b dorood male
weedies seen at one of the jetties in Port PHilfily in December 2000. Most of the groups of broadesihave been
observed in the vicinity of jetties, but there twe records from western Victoria (five brood malesorded in the
Portland area, October 1999 and twoin the Warrnatrdo@a, September 1997).

In South Australig with data pooled for all years between 1990 a&@b2 brooding male weedies have been recorded
mainly between mid - spring (October) and mid - men(January), accounting for around 80 % of thee80rds.

There are also two records from mid-late Septenteryecords from early-mid March, one record freabruary, and
one anomalous record from August (see section Belble 30 records represent 35 brooding male weedigenty-

six of the 30 sightings of brooding male weedieddte have been single animals. There are threed®of pairs (two
pairs ofwhich were brooding males sighted amongst a grégeadragons), and one record of three brood males
sighted together within a larger group (see seai&roups of Brood Maleg. At a Statewide scale, brooding male
weedies have been recorded, to date, at depthigaingm 3 m to 20 m, and in waters ranging fron?C3i.e. lower

South-east in October) to 20 (northern Kangaroo Island in March, and a soutieetropolitan reef in Januaryh
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SA, there have been 47 records of brood male E#didate, representing a total of 77 individudktd pooled for the
period 1990 - 2005). As with weedies, the greatastbers of brood male sightings (43 of the 47) weoerded from
mid-spring to mid-summer (i.e. October to Januafyere have been two records of brood male leafissrved in
September, and one record each from March and,Apttlthere have been no winter recordings to ddtety four of
the records were of single brood leafies, and albmuraf pairs were also observed (seven recordsupsrof brood
male leafies are discussed in a separate sectiow.kidrooding male leafies have been reported pttderanging from
3 mto 15 m, and in waters ranging from°C3(western GSV, in April 2004) to 2C (Rapid Bay in December 1999
and January 2000).

In South Australia, the spring-summer breeding period for both seisisupported by the fact that 37 % of all diving
and snorkelling records occurred during the autammhwinter months, yet very few brood males wecemted during
this period, as shown fRigure 3. Despite the small number of records of broodggdsagons available per year, the
non-systematic nature of recording across the Statbthe preponderance of diving in summer anly aatumn when
conditions are more conducive (amongst other fajttine data to date do support the available ecielérom other
southern States (as well as published informatierg—Kuiter, 2000) that spring and summer ararhb@ periods in
which seadragons breed. As appears to be therc&gestern Australian and Victorian waters, the bggring period
may also extend past summer into early autuesrevidenced by several dive records from the 8BYegion: (i) two
brood leafies and two brood weedies observed ahtial northern Kangaroo Island cove in March 2@@)L.one brood
weedy observed at Rapid Bay in the first week ofd1&2002 and (iii) three brood leafies observedrduApril 2004

at a jetty on in western GSV.

In Tasmaniag the majority of the 26 records of brooding maksedies have been reported between November and
January. Half of the records of brood males camm fsites along the Tasman Peninsula, such as théRlour and
Eaglehawk Neck area. Several records, includindlgmaups (3 - 4) of brood males were also recoridettie
Blackman'’s Bay area. There were several records frorthern (Woolnorth) and north-eastern (St Hel&nsheno)

Tasmania.

In Western Australia themajority of reports of brooding weedies and brogdeafies were from November to
January. About two thirds of the reports of brogdinale weedies came from Bremer Bay, with otheatioas
including Albany, Esperance, Dunsborough, Fremaaritk beaches in the Perth area. Notable sightimdisded a
group of 6 brooding male weedies at Bremer Bayané¥nber 1999, five brooding male weedies in thecEspce in
December 1999; four brood male weedies recorded ofétropolitan beach in November 2003, and grotfiisree or
four brood males at Bremer Bay (1999-2001). Defiihbrood male weedy sightings range between 222nah, with
water temperatures between 16 and@3For brood male leafies, recorded depth rangésdssm 1 and 19 m, and
temperature ranged between 16 and@5More than half of the reports of brooding malafies came from Bremer

Bay, with other locations including Albany, Fremardand Rottnest Island.
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Notes on Winter and Early Spring Breedingn South Australia, the only record of brood male seadragons observed
in winter was a record of two beachwash specimems £ncounter Bay, recorded in August (1995). Alitio the
specimens were freshly beached after a storm,gbefthe specimens (and therefore the age ofggs, enost of

which were broken) is not known. It is possiblet i eggs were ‘hatched’ earlier than the monththich the dead
specimens were sighted. The date of death of tdragons is also not known. It is therefore posdidit the brood
males sighted had eggs in autumn, not winter.nhotilbe concluded from Dragon Search data thatbrgén SA
extends into the winter months, unless live seamragre observed with fresh eggs during the wiggeiod, and no

such records have yet been recorded in the Souttralian Dragon Search databaseMestern Australia, two of the

73 records of brooding male weedies were reportekligust, and one in July. One of these was anrifiecerecord of
an unknown number of brood males amongst 20 weedigght in purse seine net bycatch in the Albaeg;aanother

was a dive record from the Yanchep area in 2003tla¢hird was a beachwash record from the Peet. ar

In South Australia, although the main breeding period appears toeb@den mid - spring to mid - summer for both
species, it is possible that breeding in some aregscommence in early spring, as evidenced byjaill@ving
sightings from the GSV Bioregion and the GSV / @owy boundary area:

* abrood male weedy at an island in Encounter BdgtenSeptember 1993
* abrood male weedy in the Seacliff — Marino aresmain mid-September 2000
e abrood leafy at Kingston Park (north of Marinotlie metro area) in late September 1998 and

« five brood male leafies sighted during a dive irstgen Encounter Bay in late September 2002.

Brooding Males - Bioregionsin New South Wales73 % of records of brooding males have come fiarations in
the Hawkesbury Shelf (HAW) bioregion, reflecting thopularity of several dive sites in the regioalsas those at
North Head, South Head, La Perouse and Kurnelllatier in particular. About 22 % of records of bding males
have come from the Bateman'’s Shelf (BAT) bioredimrainly from popular dive sites in Jervis Bay), am@arly 5 % of

records have come from the Twofold Shelf (TWO) e@on (Eden and Tathra).

In Victoria, 12 of the 15 records of brooding male weedy segatrs (to April 2005) have come from sites in the
Victorian Embayments (VES) Bioregion, and threeehbgen recorded at sites in the Otway BioregiogoREs from
the VES Bioregion include 5 from Portsea area, fieen the Flinders area, and one from a reef ofé€nscliff. In the

OTW Bioregion, reports of brooding males have cdram sites off Portland (two records), and Warrnaoib

In South Australig for both species combined, about 84 % of recofdsooding male seadragons have come from the
Gulf St Vincent (GSV) bioregion, particularly fropopular dive sites such as Rapid Bay, and reefngounter Bay.
Around 76% of the records of brooding male weselgdragons have come from sites in the GSV Bionegio
particularly from reefs in the Encounter Bay regimiween 1992 and 2000 (accounting for about HafeoGSV
Bioregion records of brood male weedies). Withia Hyre Bioregion, three sightings of brooding maéedies have
been reported, all during spring months (Octoberdovember), these being records from an islariiérinvestigator
Group in 1998; the Elliston area in 1998, and AvBay in 1996. Within the Otway Bioregion in the Soeast of

South Australia, 3 sightings of brood male weetlisge come from a bay in the lower South-east éalbrded between
spring and early summer in 2002). There is alsecard in the ‘historic’ database of a brood maledyereported at a

site south of Robe in January (year unrecordedrd has been one record to date from the Coorod&R{Bioregion,
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a beachwash report from Goolwa in October 1997il&irto the reports of brood weedies, most SA résaf
brooding male leafy seadragons have come from &8¢ Bioregion (about 89 % of the records of broodewdfies, to
date). Thirty of the 42 GSV Bioregion reports obbding male leafies have come from the Rapid Béy,Jaainly
between 1999 and 2001, although there are thres mdords (1991 and two from 1997), and one fr@022 To date,
all Rapid Bay records of brood leafies have beennded between October and January. Other locatigh@ the
GSV Bioregion in which brood male leafies have bemorded include Encounter Bay (four reports), sites on
northern and north-eastern Kangaroo Island, twaopetitan reefs (two records), a reef off Fleuri®eninsula (one
record) and two jetty locations in south-easteriy@South-western Yorke Peninsula (three recond&hin the Eyre
Bioregion (EYR), brood male leafies have been regubin the vicinity of two islands in Thorny Passdtpur records
collectively, from 1995, 1997 and 2000). Therelga report from an island in the Gambier Groupy@inber 1995),

south of Spencer Gulf.

In Tasmania 61 % of the 26 records of brood male weedies bawee from the Bruny (BRU) bioregion (e.g.
Blackman’s Bay, South Arm, Eaglehawk Neck and Retttur), with several records from the FreycineR{H
bioregion (e.g. Eddystone Point, St Helen’s, Biac)eand a couple from the Boags (BGS) bioregion (IWadh Point

area).

In Western Australia about 80 % of the records of brood male weedies7® % of the records of brood male leafies
came from the WA South Coast (WSC) Bioregion (Brgmer Bay, Albany and Esperance), with the renmeificom
the Leeuwin — Naturaliste Bioregion (LNE) bioregidime latter including Perth, Fremantle, Gardearid| Rottnest

Island, Yanchep and Dunsborough.

Groups and Pairs of Brood Male Weedy SeadragdmsWesternAustralia, a group of six male weedy seadragons
with eggs was observed underwater at Bremer Ba&joirember 1999, a group of five brooding male westhias
observed at Lucky Bay (Esperance) in December 1888 brooding weedies were caught in a purse sasheff City
Beach in January 1989 (pre-Dragon Search), andhancecord of four brooding males came from BreBey in
November 2001To date, there are five records of three brood spalee of these from Two People’s Bay (November
1998), and the rest from Bremer Bay (November 18@®yruary 2000, December 2000 and October 2001gIvEw
records of pairs of brooding male weedies have doom sites around Bremer Bay, and one pair wasrtegd from a
site off Albany (December 2000). Additionally, thds an aggregate record referring to several stiorg trips off the
metropolitan beach area, in 1993. Although the tmianber of brood males was not specified, the neero(who was a
licensed collector at the time) reported that ofiprio 20 weedy seadragons of various sizes wereisea one to two
hour period, while the recorder was swimming 50ffatmre, and that the seadragons were frequerttigregravid
females, or were males with eggs attached toTth#. recorder also stated that males were oftemreddearrying eggs
during the early summer period (seeadragon Groups and Singlesection). No groups of leafies have besported
to date in the Dragon Search WA database. Excepiidorecord of a pair of brood male leafies obsdrat Mandurah

in November 1998, all other records of brood leafiave been of single animals.

In the South Australiandatabase to date, there has been only one retardre than two brood male weedy
seadragons sighted together, from a reef in Eneolddy, in October 1998. The report stated thatdivhe three
brood males were swimming together, and each bmwald had around 65 — 80 eggs attached. Duringlthet six 6

non - brooding seadragons were also observed. Hnerhiree records of pairs of brood male weedgrsgans. One
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of these records reported the two brood male weexidbeing part of a larger group of seadragorndeBbies, the most
brood males recorded during one sighting came &igrapular diving site in Encounter Bay in Octob®81, when at
least six brood males were recorded. During that,dwall to wall leafies, many with eggs” were ebged, and 12
adult leafies in total were recorded. Two groupfwa brood males have been reported from a seawaleitht in
Encounter Bay, in late September and early Octob2002; however these two records may refer tasétmee group of
animals. A group of five brood male leafies wasalbserved at Rapid Bay jetty, in January 2000,s&averal other
adult leafies were also observed during that divgroup of three brood male leafies with one ndmnooding leafy was
observed at an island in the Gambier group, abtiteom of Spencer Gulf, in November 1995. A grotithoee brood
male leafies was also observed at one of the gattisouth - western GSV (Yorke Peninsula) in AR€iD4. Pairs of
brood male leafies were mostly recorded from R&gaigl Jetty during late spring to mid summer (sorels, between
November 1999 and November 2001), and one recaachafr of brood male leafies came from a sitehenrtorth
coast of Kangaroo Island in March 2001. The SA Bre§earch database report (Baker, 2005b) discaggeigs of

single brood male leafies (34 records).

In Victoria, groups of male weedy seadragons with eggs haae dleserved underwater at Flinders Pier on the
following dates, in descending order of number roidldl males sighted: December 2000 (a record ofr@sding
males), November 2002 (six brooding males) and Bee 1997 (five brooding males). The recording thass’
grouping of brood males, such as that recordediradd¥s Pier in December 2000, has been obsenfeshjirently by
recorders during the past decade of the DragorcBé&apgram in southern Australian States, anckrifiable, is
considered significan'wo other small groups of brood male weedies haentobserved at: a reef off Portland (five
brood males recorded in October 1999), and a #ifeaint Lonsdale (three brood males, recordedhimuary 2005). A
pair of brood males was observed at Portsea P02 (date unknown), and a pair of brood malesobasrved in a

kelp bed off Warrnambool in September 1997.

Weedy Brood and Leafy Brood Males Sighted Togethree of theSouth Australian records have noted both
weedy and leafy brood male seadragons togethendrof these sightings, two brood leafies and tremd weedies
were seen at a site on the mid - northern Kangesiand coast, in March 2001, and six non-broodeafies and eight
non - brooding weedies were also observed. There heen two records from the Rapid Bay Jetty (Ndxem2000
and November 2001) in which one brooding male chespecies was observed. A female weedy was aksrdd in
one of the Rapid Bay sightings, and six weediesthrekt leafies were observed during the other RBpidsighting in

which brood males of both species were recorded.

10. Juvenile Seadragons

Table 13summarises the seasonal sightings of juvenile waad leafy seadragons in each State.

In New South Walesthere were 94 sightings of juvenile seadraganduhe 2005. Approximately 63 % of the
sightings were made in the summer and autumn months corresponds with the late spring to earlgteii period in
which researchers have also observed juvenile agads (e.g. Sanchez-Camara et al., 2005). Onedahthe records
of juvenile seadragons were from the Kurnell andPeaouse areas. Sightings of groups of juvenilesedaom Kurnell
(25 juveniles in a single report from June 200dwaibout 15 adults), Swansea (17 juveniles obsernvisthtch 2000)
and Kiama (10 juveniles observed in December 2080proximately two thirds of all observations of/gnile

seadragons have comprised a single animal. Appaigisn78 % of all sightings of juveniles came frime
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Hawkesbury bioregion which contains a number ofytepdiving spots. The report by Baker (2000a) uses in

more detail the sightings of juvenile seadragons®W during the first decade of records.

In Victoria, juvenile weedies have apparently been recordedi¢ihout most of the year, although to date, theeeno
records from July or January in the database. yhiwo records of juvenile weedies have been rggipand 6 records
of juvenile leafies. For weedies, the greatest nemath monthly records include March (10 recordg)rilfive
records), and October and November (three recardaéch month). The largest total numbers of jueaniedy
seadragons recorded per month were in March (bdbi® weedies), April (11 weedies) and Februauing weedies),
however it is noted that such tallies are influehbyg sightings of groups of juveniles. Given thassn of breeding
(mainly spring — summer period), it is surprisihgttjuvenile seadragons have been observed dwimgohths of the
year (see data caveats below). The largest nunilpgvenile weedies observed in a single sightingpedrom
Queenscliff, where seven juveniles and seven adudte recorded in May 1998. Other aggregations\adriles have
come from Portsea in February 2002 (five juvenjlégyil 2002 (four juveniles, with three adults)daApril 2005 (four
juveniles and eight adults), Flinders (a groupaafrfjuveniles and seven adults recorded in Febr2@dd), Rye in
March 2003 (a large group of four juveniles andatiblts), and Portarlington in September 1997 (tjueeniles and
six adults). Records of juvenile weedies are disedsn more detail in the Victorian report. To A2005, there were
six sightings of juvenile leafy seadragons. Twahafse records were of juvenile and adult leafieseoled together
(i.e. two juveniles with three adults observed laiders in February 2001, and one juvenile obsewitd two adults at
St Leonards during the same month and year). Sjogémile leafies were recorded at Portsea (Sepet®97),
Queenscliff (December 1997), Portland (June 1988)Rort Fairy (May 1997). There appears to be & peautumn
in the observations of juveniles, but no other ¢asions can be drawn, due to the small numberaifros (n = 38 for
the whole of Victoria with years and locations canedl), amongst other factors, including those takite to
recording. A size of less than 20 cm is statedheyDragon Search program as a guide to identifiyingnile
seadragons. However, some of the records may smaif adults or young adults, and some might irelud
misjudgments of size by recorders, which might axpthe lack of seasonality of the juvenile siggsinFurthermore,
more Dragon Search dives are taken in summer amdauwhen sea conditions are more pleasant) amedwarsa in
winter and spring, which can bias the results. dilweseadragons have been observed in the majdahbipes (reefs;
seaweed/algae, including some reports of giant, lsglpgrass; sand; rubble; and mixtures thereaf) eagaged in the

commonly-observed activities (hovering / restinginsming, and feeding).

In South Australia, juvenile weedies and juvenile leafies have apgréoth been recorded throughout the year
except in September, with more records of juvendedies during summer and autumn than at othestohthe year.
Some of the locations where juvenile weedies haanlecorded include Rapid Bay, Second Valley atithBurgh.
Examples of locations where juvenile leafies hagerbobserved include a site in Encounter Bay, RRpid three
jetties in western and southern GSV, Seacliff mitietro area, a bay on southern Yorke Peninsutba dreadland site
on north - eastern Kangaroo Island. Including beantbing records, 52 records of juvenile weedieshmen reported
(23 of which came from Rapid Bay) and 98 recordmie¢nile leafies. Excluding records of old speaisnén the
beachwash, which can add error to the distributfomonths in which seadragons are of juvenile gifesightings of
juvenile weedy seadragons have been recorded,Gsidi®tings of juvenile leafies. The larger numbgksightings of
juvenile leafies compared with weedies reflectsgpeated diving during a two month period in 280dne site in
Encounter Bay where juvenile leafies were obser(igdepeated diving during the summer of 1997a9& Kangaroo

Island tourist dive site where juvenile leafies @ebserved and (iii) regular diving at Rapid Bayewluvenile leafies

33



were observed, such as the summer of 1999 angbitimg ©f 2001 (n.b. Rapid Bay records of juvendafles range
from 1996 to 2005). Sightings of juveniles are digsed in more detail in the South Australian report
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf).

In Tasmania sightings of juveniles were made throughout tharybut with more in summer (30%), than in other
seasons (19%). To April 2005, juvenile weedies teygarently been recorded during all months exaepit. Thirty
seven records of juveniles have been reportedirantirgest numbers of monthly records include dan(eight
records), August (five records) and May (four res)r although the months differ for the largesattoumbers of
juvenile seadragons recorded, with a total of #&iile animals being observed in November, 11 éaSeptember
and August, 10 each in January and June. Givesethgon of breeding (spring — summer period),stiigrising that
juvenile seadragons have been observed during hthsof the year (see data caveats below). Juveribglies have
been observed in all habitat types (giant kelp blbdth seaweed- and animal - dominated reefs, asggsand, rubble,
and mixtures thereof), and engaged in the commobgerved activities (hovering / resting, swimmifeggding). The
reports by Baker (2002e) and Woodfield (2003) sunsaahe geographical distribution of juvenile weegadragon
sightings to June 2002.

In WesternAustralia, juvenile weedy seadragons have been observddnoaths, with a peak during the summer
months (38% of all records of juvenile weedies)pApimately 25 % of records of juvenile seadragaese in the
spring months, and 21% in autumn. Sightings cama focations such as Bremer Bay (the majorityigiitings of
juveniles), Albany, Fremantle and sites aroundRBgh metropolitan area. In Bremer Bay, there gexeral records
of small groups (e.g. three or four individualswedy seadragons. In WA, there were few recorgsdRleafy
juveniles, and most were observed during summepf4%8 records) and autumn. Of note is a pre - 1@@0rd of a
group of 50 juvenile leafy seadragons from the Frette area. Records of juvenile seadragons in VéAdecussed in

more detail in the report by Baker (2002c).

For both species, and in all States, it is diffitaluse the data to unequivocally determine tls@e in which juveniles
are most abundant, due to the fact that more Dr&gamnch dives are taken in summer and autumn (ggen
conditions are more pleasant) and vice versa itenimvhich can bias the results. A size of lesa @& cm is stated by
the Dragon Search Program as a guide to identifyimgnile seadragons. However, some of the reaoiaisbe of
small or young adults, and some might include rdigaments of size by recorders. These factors niagtahe
interpretation of any seasonal pattern in juveailandance. Additionally, the opportunistic naturéhe Dragon
Search sightings, and the lack of standardisatawden months regarding the distribution and fraquef recordings
(i.e. the program was not designed to include asetber of dives per month in a set number of loog), means that

available data cannot be unequivocally used torohée the season in which juveniles are most pemntah each State.

However, it would be expected that if the main dieg period is late spring to early summer (seevaband Kuiter,
2000), then small juveniles would be prevalent freamly summer to at least autumn (e.g. followirgfikie to eight
week incubation period of males). Data for somthefsouthern States supports this with 42 % anfh %3 the
sightings of juveniles being made during the autumamths in SA and VIC, respectively. Older juvesitee likely to

be observed throughout the year, because it istexpthat, in captivity at least: (a) leafies t@kseral months to grow
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to half of the full adult siZe and at least one year to reach maturity (Ku660) and (b) although weedies grow
quickly, they do not reach adult size till overm@nths of age (Kuiter, 2000). This may accountlfier sighting of
juvenile-sized seadragons throughout the year,lwhizuld be at various stages of growth followingfiamm the

summer to early autumn period in which they wertetned.

Table 13: Seasonal summary of sightings of juvenile seadragoeach State, W = weedies, L = leafies

Seasonal percentage (%) of total sightings of juvéas
State Time period
(i.e. proportion of total number of juvenile seagbvas sighted)
Spring Summer Autumn Winter
W L W L W L W L
NSW | Jan 1990 - Jun 200§ 14 - 32 - 31 - 23 -
VIC* | Jun 1995 - Apr 2005 25 - 12 - 53 - 10 -
SA Jan 1990 - May 200§ 13 12 37 39 42 22 8 27
TAS | Apr 1990 - Apr 2005 19 - 30 - 19 - 19 -
WA Jul 1990 - Apr 2005 24 0 39 55 21 41 16 4

*(Seasonal percentage of juvenile leafy sightirsgsdt provided for Victoria due to low numbers igfgings)

11. ‘Beachwash’ Seadragons

Maps 4a, 4b, 4cand4din Appendix 1 summarise the distribution of sightings of beacbeadragons in the southern

Australian States, to May 2005. Summaries for €&tale are provided below:

In WesternAustralia, there have been 126 beachwash records to April,2@08prising 156 seadragons. It is evident
from the close correspondence between the numbyecofds and number of seadragons that most wasé were of
single animals, with notable exceptions being stedies washed up at a beach in Hopetoun in 20@5afia beach in
Bremer Bay in 2000, and four at another beach anigr Bay in 1999. About 38 % of all beachcombimdhtings to
date were recorded during the summer months, 28Mglspring, 23 % during autumn, and the remaiheing the
winter months. Almost 60 % of the sightings to daé®e been of fresh seadragons and 40 % refed tspalicimens.
Five sightings of live beached seadragon have temorded to date, two from Augusta (one of thesmfthe mouth of
the Blackwood River) and Dunsborough foreshorén@tNE bioregion; Billy Goat Bay near Geraldtortlie CWC
bioregion, and Wylie Bay, Esperance, in the WA &dbbast bioregion. All of these records referreditgle
specimens sighted. Almost all of the sightingsdtechave been recorded between 1998 and 2002y gltlibere are
seven records from earlier years (1990 to 1997)sanckcords from 2003 to 2005. No ‘mass seadragortality’

events have been recorded in the Western AustrBliagon Search database.

Beachwashed seadragons have been recorded fronthmaar80 locations along the Western Australia tddse
tables in the WA report (http://www.reefwatch.asRDF/DragonSearch WA _Sept2002)ystiow some of the main

locations in each bioregion where beachwashed ses have been recorded. Within the WSC Bioregiosynd

2 Maximum adult size of leafies is around 35 cm, adicy to Kuiter (1996a and 2000), or 43 cm (Ed@&00) but most adult
leafies that have been observed by divers in SAerend 30 cm.
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34 % of the beachwash sightings from that biorepiave come from beaches around Bremer Bay, and R8rfresites
near Esperance. Within the LNE Bioregion, around®af the beachwash sightings have come from sitas
Rockingham, such as Warnbro Beach, and 17 % hawe fmm beaches in the Perth area. Within the C\Wi6Eeion,
around 30% of the beachwash sightings have come dites near Hillary’s Boat Harbour, a popular eation and
tourism area north of Perth. Around 22 % of CWCdbeash records have come from beaches north df B¢ WA
report). In addition, single sightings have conmfriNuytsland Nature Reserve in the Eucla Bioreg#g. Great
Australian Bight) and from Hummock Island and seaitt of Pelsart Island in the Abrolhos Islands (iiws

Bioregion).

In South Australig just over 200 sightings by beachcombers have bEmwded to date, comprising a total of 830
seadragon specimens. About 48 % of all beachconsigigings to date were recorded during the summuantths: 21
% during spring, 21 % during autumn and the rengimiiring the winter months. About 55% of the digis have
been offreshseadragons and 49 % refeiotd specimens, the total of these two exceeds 100c#uise both fresh and
old seadragons were recorded in 11 sightings (% Peachcombing recorddjreshdead seadragons refer to recent
beachwash specimens which are not shrunken or, dniedstill colourful, and usually still have thependages intact.
Old specimens refer to dried, shrunken and/or decomgagadragons. Around 72 % of beachwash recortts soe
of single specimens, although there are reponpainé (11 % of beachwash records). One sightirglafe beached
seadragon has been recorded (adult weedy recordeshmyson Beach, in September 1995). The datatisse
includes a small number of aggregated beachwabklirgig presented as single records; for example adtult weedies
and one adult leafy recorded at the Sellicks - Addi Beach area in 1992, over the month of JanB&gchwashed
seadragons have been recorded from more than &tidos along the South Australian coast. Theserdscare
discussed in detail on a bioregional basis, infSbeth Australian report
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf).

There are records of small groups of seadragossgle specimens being washed up on beacheshégjtetides,
storms and/or large swells. In SA, around 15 %heflieachcombing records specified such detailseiiséction on

otherinformation.Examples include the following, amongst other rdsespecifying storms, swells and / or high tides:

e agroup of five fresh weedies found washed up pilithards at Sceale Bay in December 1999, duriag th
neap tide after a storm,

« afresh weedy washed up in December 1996 on LoagiBat Robe, after a stormy period that had lasted
few days,

« two fresh weedies washed up at Port Willunga Béaduly 1995 following stormy weather and two wesdi
washed up at Victor Harbor in August 1995, aftédyig blow’ the previous day,

« afresh weedy washed up near the Torrens Outlirninary 1997, following a storm the previous night,

« afresh weedy washed up to the waters edge at RavidaNell in November 1997, with recent storm dsbr
on the beach,

» atleast 30 weedies washed up with pilchards ati€ant Bay in January 1999. These were old spedrben
considered by the reporter to have been depositedgithe previous high tide,

e 29 weedies (19 adults, 10 juveniles) found washedith pilchards and puffer fish, at Black Poinaritgaroo
Island, in December 1999, following a storm thevjres day,

e eight adult weedies and one leafy washed up atirigdBay (KI) in December 2001, after stormy weather
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» afresh leafy found on the high tide line at Aldingeach in December 2002, following rough seashfer

previous three or four days before the sighting,

e afresh juvenile leafy washed up on Somerton B@a€dctober 1998, after a storm and

« afresh leafy washed up at Fishery Bay (Port Lingol January 2003, after heavy weather.

There are beach records of ‘masses’ of dead seatkagome coinciding with the first major recorgédhard ‘die -

off’ event in South Australia (in 1995 - 96), andmy more coinciding with the second pilchard deathnt of late

spring 1998 to late summer 1999, believed to ba-vélated (Ward et al., 200Beachcombing records in the main

SA Dragon Search database span the period 199ID#h 2et almost half (i.e. 45 %) of all these relsowere reported

in 1998 and 1999, and many of the records frometlwe years specified that the seadragons wereadagh with

pilchards, or that the sighting occurred duringtthee of the second recorded mass pilchard ‘diehofSA waters

(1998 - 1999). Beachwash sightings, for which dgitdhards were also recorded with the seadragonbkjde those in

Table 14 in reverse chronological order. In addition tog records detailed, there were several otherdsad

seadragon deaths (including mass numbers) whialm@zt during the timing of the second major pilchkitl event

(1998 - 99) recorded along the South Australiarstioe, but these records did not specify pilchandfie beachwash.

One example is 40 dead weedy seadragons foundedretith off Kent Reserve, Encounter Bay, in Noverhbe8s.

Table 14: Beachwash seadragon sightings and associatetsdetarded during ‘pilchard die-off’ events in Siou

Australia
Date Location EEEES Comment on sighting form
seadragons
December . “Specimens washed up with pilchards, unsure oftexac
1999 Sceale Bay EE e numbers; found during neap tide after storm”
Corvisart Ba
DRSS Y 7 adult weedies “Specimens washed up with pilchavds were gravid”
1999 (Back Beach)
Black Point, : N
December 19 adult weedies| “Found washed up with pilchards and the odd pufédr
1999 :<:|;mg§1roo 10 juveniles after stormy conditions the day before”
slan
D’Estrees Bay,
January 1999 | Kangaroo 4 adult leafies “Washed up with pilchards”.
Island
. “Found amongst dead pilchards (old specimens alsd)
JENIEN A Goolwa 2 Qe UliEEeEs puffer fish, above high tide mark, in soft dry sand
“30 old, 1 fresh specimen(s) (approx. 23 male,r8die);
Corvisart Bay lots of dead pilchards with seadragons; would ssgteat
January 1999 31 adult weedies| fish had been washed up on previous highest tid&/99 -
(Back Beach) many would have been collected by other beach cmshbe
[i.e. prior to this sighting]
February 1999| South Brightoy 1 adult leafy “Found washed up in a pilchard dievedsh”.
December Between “Sightings during approx. 2 week period during pdcd kill
1998 Tennyson and | 6 adult leafies 1998. Also notable was pink blush on bodies of sgmhs
Grange jetty as on pilchards”.
December Between
1998 Grange and 1 adult weedy “30cm long. A lot of dead pilchardsteach”

Henley Beach
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Table 14:cont.

“Found amongst dead pilchards at tidal rim, mapikis

December .| fish" where seadragons found. Seadragons foundbet @

1998 Parsons Beach| 12 adult weedis tidal rim. Informed by friend that 10 seadragonseve
collected on same beach over a 2 day period”.

December Waitpinga “30cm long; at time of pilchard kill, found at higide mark

1998 Beach 1 adult weedy on sandy beach”

“Of 6 specimens, 3 were in good condition, bubddl
specimens in dry sand - high up on the beach - g#dge
itoi line”

December Waitpinga and 6 adult weedies . .

1998 Parsons Beach (Note: dead pilchards with beachwash seadragors we
sited in this region previous week — see otherndtor
area)

November Head O.f Great . “Coincided with pilchard kill”. “Other sightings we

Australian 7 adult weedies : s
1998 Bight recorded from the Point Bell location”.
November Flour Cask “Masses of pilchards, brine shrimp, 6 crabs, 2@icorfish,
Bay, Kangaroo | 7 adult weedies | 2 globe fish, 1 baby pilot whale; were all washedaith
1998 ‘ o
Island pilchard beach-washings”.
November Venus Ba 2 adult weedies “Masses of pilchards; 3 seahorses (all fresh; daekland
1998 y white striped) washed up 1 week after mass pilcdasath”.

October 1998

Henley Beach

1 adult weedy

“Lots of dead pilchards all the way along the bé&ach

Frenchman’s

July 1996 Beach (Coffin | 75 adult leafies | “Time of pilchard deaths”.
Bay area)
Fishery Bay — . . .
July 1996 (southern Eyre | 2 adult leafies .EO 120 _(Ijehad(;e(?fleia} ATMSENS B 6t s
Peninsula) ime of pilchard deaths”.

Several other records which coincided with the npalstiard die-off events in 1998 and 1999 in SAjuded:
e around 250 weedies sighted on Mt Camel Beach ireBDber 1999,

e six weedies recorded from Cape Kersaint (Kangastamdl) in February 1999 and

e 20 leafies recorded at Mt Camel Beach (Anxious Bay)ecember 1999.

It is noted that there are other records of masgshaus of seadragons in the beachwash, not coimgcidith the

pilchard die - offs, and such events may be reltdasteanographic factors, perhaps unusually stwonds (which can

also strand rafting seahorses in large numberghytioplankton blooms.

Examples include:

* approximately 12 weedies and 12 leafies recordan the Mt Camel Beach (Anxious Bay) in January 1993

and 6 leafies recorded on Mt Camel Beach in Janl@99,

» eight weedies recorded from Vivonne Bay (Kangastand) in December 2001 and

« 30 weedies recorded at Sensation Beach in therOB#y National Park in March 2002.

In Victoria: 26 sightings of beached seadragons have beerdezt;aomprising a total of 31 specimens. More thelh

of all sightings were recorded between late spfigvember) and the end of summer (February). Tdirief the 26

records refer to fresh seadragons, and two of thexsirds also reported old specimens during the saghting. To

38




date, 17 old beachwashed seadragons have beededgcorostly as single specimens, although tiseaerecord of
three old seadragons recorded from a beach neaerSamNovember 1998. Only one live ‘beached’ segdn has
been recorded to date (from Merricks Beach in Aug082), with that being an adult weedy that appedo have
difficulty maintaining an upright position in shail water, due to body damage. To date, no ‘massalitgt events
have been recorded in the Victorian Dragon Seaatabdise. All but three of the beachwash recorde wofesingle
specimens. Apart from the record of three seadiagarthe beach at Somers, there were two recoatisspecifying
one fresh and one old seadragon, from Shorehansiiane Reserve in January 1999, and from Moggs Beakh
(near Aireys Inlet) in December 1997. Beachwasleeadiiagons have been recorded from 15 locationsidngictoria.
The bioregional distribution of these records scdssed in the Victoria report
(http://www.reefwatch.asn.au/PDF/DragonSearch_Vgril2005.pdj

In Tasmania 46 sightings of beached seadragons have beerdeztto April 2005, comprising a total of 74
specimens. More than half of all sightings to deg¢ee recorded between late spring (November) ameil of
summer (February). Sixteen of the 46 records teféeshseadragons (comprising 23 specimens, includiny@njle
weedies recorded in September 2000 in Camerores &nlFlinders Island). There are 26 recordsldseadragons,
comprising 50 specimens. More than half of thesends were of single seadragons, a few were pagmall groups
(three to four). There was one record from Whitdnigach, Flinders Island (February 1998) of 14 ssgahs
recorded in the beachwash, and four old specimens also recorded at that location, in January 1B8@&chwashed
seadragons have been recorded from about 30 losaiound Tasmania, with 11 records from Flindglend, eight
from Low Head, three each from Tomahawk, Georgetdwauystone Point, St Helens and Bicheno in théhpand
Fortescue Bay in the south. At Bell Bay Beach, r@@aorgetown in northern Tasmania, there were twords each of
three old specimens, recorded in February and Béete2000. Pairs of dead weedies have been recatdemouth
on the east coast (two fresh specimens, from Au2B3t); Bell Bay Beach near the mouth of the TarRatriarch
Inlet on Flinders Island (two old specimens of jules); City of Melbourne Bay at King Island; andriescue Bay on
the Tasman Peninsula (1 fresh and 1 old weedyrdeddn March 1999). West coast (Franklin Bioregimcords
include one each from Marrawah and Point Hibbs Igitter comprising three old beachwash specimeasg®bber

1997). There was one record from King Island, e @tway bioregion.

In New South Wales20 % (130) of the 629 records from New South WabeJune 2005 were beachwash reports.
Forty one percent of all sightings occurred dutimgsummer months, 32 % during autumn, 9 % durimgery and
19% during the spring month&pproximately 81 % of beachwash sightings have li#efmeshly dead’ seadragons.
Beachwashed weedies have been recorded from Solesalong the New South Wales coast. The greatesber of
dead weedy seadragon sightings from single loealliave been from the Mona Vale area (total of 24dies); the
Narrabeen area, including Collaroy Beach, Dee WagdB and Narrabeen Headland (18 weedies); Newpo# (
weedies); Austinmer and Thirroul Beach (11 weediasyl sites near Moruya and Wamberal (seven weetmgest
numbers of weedies recorded in single sightingsectiom the Dee Why area (more than five weedieha@sip in
March 2002), and Bungan beach near Mona Vale (f@madies washed up in April 1998).
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12. Other Data (depth; water temperature)

Table 15summarises the depth range of seadragon siglitirige Dragon Search Program. Various locationsifro
which deep and shallow records came are discuastbeé ireports for WA (Baker, 2002c), South Aus&rgBaker,
2005b) and Victoria (Baker, 2005c).

The data available cannot be used to infer thehdegttwhich seadragons are more abundant, due twtisystematic
nature of the recordings which are influenced lwedpreferences regarding time of year, diving fimees, and depth
of dive. Depth recordings of seadragons are inftaedrby the depth of benthic habitat features @frest to divers, and
the depths of dive sites where weedies and leaf&nown to occur, which encourages repeat divédwae locations,
and hence repeated records at particular depthfiesemay also move seasonally, from shallow tpdewaters

(Kuiter, 2000), which also influences any summdrdepth recordings.

Similarly, little can be inferred about seasongittievariations in seadragon distribution from aafalié data as:

« the number of sightings recorded per month is dpipstic, according to diver preferences,

» the survey was not standardised - i.e. seadragers mot searched for, at specific depths, in esegth and

» the uneven numbers of records between months imdksethe range of the depth sightings that arededan
each month (e.g. for some months, seadragons mfmybd at other depths that have not recorded altiget

smaller number of records available for those menth

There could be other factors such as, sightinghdesate influenced by both preferred dive sites,theddepth of
features at those preferred dive sites, such ah aépeef patch / bommie/ rock wall etc. Seadragmay be found at
other depths in the vicinity, but such depths weresurveyed because they did not contain the featiudive interest.

It is also possible that in some cases, the deguilggyon a diver’s watch might be inaccurate.

The published maximum depth for both species orsththern Australian coast is about 50m (KuiteQ@®®003;
Edgar, 2000; Australian Museum, 2004b). With coasation of the caveats listed above, the deep@shdecords

reported to Dragon Search have been:

e arecord in the SA historical database of a ledfseoved on the reef at 40 m sighted during a divhe late
1960s, off Cape Cassini (Kangaroo Island) RART 2: Historical Datain the South Australian report
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdj,

« averified report (based on observations made gur@85 to 1987) of leafy seadragons off the Coasedh in
Spencer Gulf, being caught as bycatch during praswaling, in waters 30m — 40+m,
e asighting of a weedy at tidord wreck in the Port Arthur area of southern Tasmaati@7m deep and

e asighting from a reef in the Esperance area in(@é&cember, 1999).
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Table 15: Depth range of Dragon Search sightings of seadisagoeach State, W = weedies, L = leafies

State No. of sightings for which Depth (m) range for all Depth (m) range for
depth was recorded sightings (1990 — 2005) majority of sightings
NSW W: 489 W: 2-32 95 % of W: 5 - 26
W: 100 W:1-14
VIC 92% of W:1-6
L: 18 L:2-14
W: 202 W:1-22
SA 75 % of W: 3 -12
L: 362 L:1-20
TAS W: 160 W:1-37 66 % of W: 3-15
W: 262 W:1-19 90 % of W: 2 -12
WA
L: 126 L:2-36 87%ofL:2-14

Water TemperatureSimilar caveats to those specified above appthie¢dnterpretation of temperature recorded during
seadragon sightings particularly due to (i) thevalence of diving from late spring to early autune. pleasant diving
conditions), especially during the summer holidaynths, and (ii) the under-representation of wistghtings.Table 4

in Section 5 summarises sightings in each Staterdry to season. Reports for WA (Baker, 2002cytBéwustralia
(Baker, 2005b) and Victoria (Baker, 2005c¢) provik@mples of locations and dates for the recordisgluvhich the

maximum and minimum temperatures were recorded.

Table 16: Temperature range of Dragon Search sightingsaafragons in each State, W = weedies, L = leafies

NO' of sightings for Temperature (°C) range for Temperature (°C) range for
State | which temperature was L o e
all sightings (1990 — 2005) majority of sightings
recorded
NSW W: 472 W: 12 - 24 99 % of W: 14 - 23
W: 79 W: 8 -21 94 % of W: 12 - 21
VIC
L: 13 L:8-21 93%of L: 15-21
W: 117 W: 11 - 24 73 % of W: 16 - 22
SA
L: 215 L:12-24 66 % of L: 16 - 22
TAS W: 131 W: 8 - 20 89 % of W: 11 - 17
W: 193 W: 14 - 28 93 % of W: 17 - 23
WA
L: 91 L:16 - 25 93 % of L: 18 - 23
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13. Sites of Particular Note

Apart from the geographical limits of seadragorhsitgs by the Dragon Search Program discusseddticBe?

(Bioregional Distribution of Sightings), other sightings of particular significance iraduthe following:

Jetties / Piersin South Australia andVictoria, there are a disproportionately high number obrepfrom diving at
jetties, due to repeat sightings at popular diveswhere seadragons are known to occur. A smalieber (17) of
jetty reports came from WA, three records from Newuth Wales, and one from Tasmania. In SA there baen 278
jetty records to date (collectively from 18 jet)ieand in Victoria, 71 jetty records (from fivetjes). Generally in SA
most jetties along the lower Fleurieu and lowerkéoPeninsula (GSV side) are important habitat éadsagons.
Specific examples in SA include Rapid Bay Jettgrtfrwhich 60 % of all SA jetty reports have comeee section
below onRapid Bay, for more information); a jetty on north-easterarigaroo Island (12 % of SA jetty reports), and
two jetties in south-eastern GSV (6 % of recordshiaA number of seadragons and seadragon groagsiawn to be
‘site-associated’ with such jetties and are theeefecorded repeatedly by divers. Despite this, litigs clear that jetty
structures in each State, particularly in SA Vigand WA, provide important additional 3 - dimensl habitat for
seadragons of both species. There have been a nofrdightings from 12 other jetties in South Aa$itt, and these

are discussed in the internal report on South Aliatr Dragon Search data (Baker, 2005a).

In Victoria, about 47 % of the records come from jetties écalpiers’ in Victoria). Popular jetties for viewgn
seadragons in Victoria include Portsea Pier (48ra=) and-lindersPier (19 records). There are also sightings from
three other piers in Port Phillip Bay. Portsea Revidely promoted in dive tourism materials asita where resident
weedy seadragons can be viewed, and is populadaddh interstate and international divers. Angkrs Pier, one

diver has regularly recorded seadragons near tloeg@yand also just above plant cover, close te#mely bottom.

In Western Australia, six of the 17 jetty records (to April 2005) cafmem a jetty in the Esperance area, and five from
Busselton Jetty, a popular and widely promoted djwat, where there is now an observatory and irgéafive centre

at the end of the jetty. Other jetty records inelddhose at Woodman Point, Fremantle and Rottaksid.

Artificial Reefs It is notable that artificial reefs (both constedt reefs and shipwrecks) appear to be part of the
habitat utilised by seadragons and weedies inquéati have been noted on tyre reefs and wreckariows parts of SA
and on a wreck near Port Arthur in Tasmania. In &#gtal of 35 records (31 of which refer to wesjlizave been
reported, from artificial reefs in southern metriifam GSV (11 records), central metropolitan GSY (&cords),
northern metropolitan GSV (nine records), wreckdlué Glenelg area (two records and one recorcesely) and a
wreck in the southern metro beaches area (onedecinose structures remaining in the northern ongtea may be
particularly important as additional seadragon tabgiven both the pollution-induced decline iag&ss beds and the

cover of macroalgae on patch reefs and has occimibe area during the past few decades (see B2B@5b).

WA - Bremer BayBremer Bay is a popular site for photographingdsagons and is a site promoted in dive

magazines as one in which resident seadragonsecaeen regularly by divers and tourists. A divepsbperator in the
area has counted seadragons seen on dives dugipgshdecade, and recorded behaviour (cited imidéor, 2005). A
number of television channel crews, journalistsnfimgazines and newspapers, and photographers isitee the area

during the past seven years. Beros (2000) as wéteadiving magazines such as SCUBA Australia 2Z20€ported the
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disappearance of seadragons in the area (possiblyodpoaching), following media exposure in theye2000s of the
site-associated seadragons in Bremer Bay. In M8@ 28 Dragon Search reporter stated that the rexpad leafies at

the said reef in Bremer Bay around that time waditist sighting in the area for 12 — 18 months.

WA - Cottesloe Reef and SurroundBso April 2005, there have been 20 records of wessthdragons sighted at
Cottesloe and six records of leafies. The seadsagb@ottesloe Reef have social importance, anda &nvironment
group (the Cottesloe Marine Protection Group) heenbwvorking since 1998 to: protect the biodiversityhe reef
system at Cottesloe; increase scientific reseatchhuman impacts in the area; increase publicgm@ition of the
significance of Cottesloe’s seagrass beds and fonegeef system for seadragons (including its asla breeding area
for weedy seadragons and nursery area for Porsdadharks), and campaign for the weedy seadragoa protected
under WA legislation (Beros, 2000; McCauley and Mage, 2002). The Cottesloe Marine Protection Grbas
adopted the weedy seadragon as its logo (D. BAMES — WA, pers. comm., 2003). According to McCaudand
Macintyre (2002), the Cottesloe reef system isafmanly two reef systems existing along Perth’sno@blitan
coastline, and stretches intermittently for appmately 4.4 kilometres from Cable Beach to Nortle&ty Cottesloe. It

is located on a 1.5 kilometre wide limestone sheffich is locally known as the Cottesloe Fringingni.

The Cottesloe Marine Protection Group, formed lgyaup of local snorkellers, has been concernedtaiignan
impacts such as recreational spearfishing, danrage lioat anchors, collecting of marine biota arekspand
discharge of nutrient-enriched stormwater and glewater in the area. The coastal discharges haveqiea the
excessive growth of nuisance green algae, whichswethering seagrasses and reefs in the area;yarty during
the late 1990s. The group has been working withflegovernment to generate awareness of the prahland to
improve management of the impacts. McCauley andimfige (2002) reported that following several yeaifrs
successful campaigning, public and school educg@tiograms, media promotion, and preparation oftailee
management plan, there is now a great sense of naityrtustodianship, and a strong public interedtélping to
preserve the area for the long term. The CotteRkxef area was declared a Fish Habitat Protectiea Ar 2001, under
WA Fisheries legislation, and is managed by thallcommunity. There is an annual community evertigloe
Seadragon Festival) to highlight the significantéhe area as seadragon habitat, and to promoteette to protect the

local marine environment from impacts.

SA - Rapid Bay The jetty at Rapid Bay is the most popular and ebwn location in South Australia where divers
can observe seadragons, and the large number af Bap records in the Dragon Search database bett@20 and
2005 reflects that popularity. A number of bothginent and casual divers have recorded seadrag&apat Bay over
the decade, and have submitted their records tgddr&earch. Some divers have given names to tlientdeafy
seadragons at Rapid Bay, and weedy seadragonsanmeeorded there regularly. Between January H@0May
2005, 21 % of weedy seadragon sightings, and 29 1&afy seadragon sightings came from the Rapid &ag,
including 60 records in which both leafies and wegdvere sighted together. The Rapid Bay recordsuatt for
approximately 21 % of all sightings in the datab@seluding some repeat sightings of the same alsjm@he
seadragons at the Rapid Bay Jetty have featunedeimational dive and wildlife publications incindg BBC Wildlife,
and the location is known nationally and aroundvtioeld as one of the ‘spots’ to dive with seadraggdviost other
dive sites where seadragons are seen regularlyredopat access, but Rapid Bay can be reachedtfrershore, which
adds to its popularity. During the late 1990s aadye2000s, the South Australian government touggr@ncy

promoted the legislatively-protected leafy seadraigdts international literature, as a focus farine tourism, and
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Rapid Bay was promoted as one of the easily addedsications where tourists who visit SA can sssdsagons whilst
diving or snorkelling. Dive instructors and diveitcompanies run trips to Rapid Bay, specificatly eadragon
viewing and photography, and various divers proniRapid Bay and its seadragons on their web - ditegng the
early 2000s, £ode of CondudtReef Watch 2002) for diving near seadragons veagldped by Dragon Search (SA)
and its partner organisations, in conjunction wlith SA Department for Environment and Heritage €€aad Marine
Branch) and Primary Industries & Resources SA (Makabitat Program). The development of this Cods w
prompted by the frequent diving at some sites wkesalragons are resident, particularly Rapid Bagy,the potential
for disturbance of seadragons by over-enthusidsters. There is a biennial Leafy Seadragon Fdstiv&ankalilla
(north of Rapid Bay), to raise awareness of thfylsaadragon as the State fish emblem of Southralisstand also
serves to promotes the environment, arts and euttiithe southern Fleurieu region, which is a sigant habitat for

seadragons.

SA - Encounter BayBetween 1991 and 2005, there were around 115 sgghfiom the area bounded by West
Island in the west, and the Murray Mouth in thet @dsich represents almost 14 % of all records @$#A\ Dragon
Search database (i.e. not including ‘historic’ relsd. Thirteen of these records were repeat divassde where one
Dragon Search recorder monitored a group of leadylsagons during winter of 2001. However, the tlaat
seadragons, including groups, have been regulaciyrded throughout the 1990s (and up to the preaeséeveral
locations within Encounter Bay indicates the impode of this area for populations of both spedieslitionally, a
research diver who monitored abalone in the Wéghdsand Bluff areas between 1965 and the late 4,98ported a
total of around 75 sighting of leafy seadragong tat period, usually between 5 m and 8 m defttheajunction of
rocky reef (e.g. witlCystophoraspecies an&eirococcusand seagras&mphibolig (SA Shepherd, pers. comm. to
Dragon Search, 2002). At the site where leafieewecorded in 2001, juveniles were recorded ings&®/ crevices in
the reef, or near boulders, near thick coveedtlonia,or near the vertical face of the reef, all of whaffer protection
from currents. Adults were mostly observed rieekloniakelp. There is also an unusual record of approtaipa 00
leafies that were observed in a ‘mass aggregatibuming a night dive in June 1994 in a mixed hal{itzainly seagrass,
but near som&ckloniaand other brown macroalgae covépany of the sightings of weedies in the Encountay B
region come from seaweed-covered reef near sarithrormixed seagrass / sand and seaweed / re¢bhalieedies
have occasionally been observed in shallow rockspamund islands in the bay. Between 1991 and ,20@Be were
43 beachcombing sightings from the Encounter Bgioreincluding sightings of ‘mass numbers’ at Theges /
Hindmarsh River estuary area (15 weedies recomiedadgrass at the high tide mark in February 198t Reserve
(40 dead weedies reported in November 1998 whigtcimed with the timing of the second major pilah&ill event

in South Australia), Chiton Rocks area, and betweéigidmarsh River and Chiton Rocks: seven recortisden 1995

and 2002, including notable sightings in March 1893ix weedy specimens (a mix of fresh and olccspens).

SA - Northern and North-Eastern Kangaroo Island&ome of the reefs around northern and north-eastern
Kangaroo Island (KI) are known locally, nationadigd internationally as tourist destinations forimivwith
seadragons, and regular dive trips to these latatiave occurred during the 1990s and early 2000seadragon
viewing. There are many sightings of leafies (%brds, between 1992 and 2002) from the Dudley Refararea and
several sightings from other parts of north-eastTfle north-eastern Kli records, including repeatstdnd were
provided by a Kl diver, who regularly records seams, and their characteristics (e.g. size). €adragon records
provided to Dragon Search are one example of ip@laidty of sightings in the area. Seadragons bmest always

seen during dive charter tours in the northerni€baThe regularity with which seadragons have lobserved at
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specific locations around northern and north-eastér over the period of a decade, indicates angtrbegree of site
association of the leafy seadragons in that arka.nbrth-eastern Kl reefs are situated in an arsteep depth
gradients and high current flow, and the area iguewithin the GSV Bioregion in terms of both ${secies

composition, and biodiversity of a number of margmeups, particularly some of the attached invedtss.

Metropolitan RecordsSightings of seadragons in the metro area areritapt because such records indicate the
persistence of seadragons in areas of dense huopaiagion and / or modified habitats that have badsject to high
levels of human-induced impacts during the lastugn These include nutrient-induced seagrassdadsnearshore
reef damage due to declining water quality, inatgdsiltation of reef surfaces (e.g. due to coagaklopments and
associated discharge3gable 17summarises the Dragon Search records (1990 - 2@fi6)the metropolitan area in

each State.

Table 17: Summary of Dragon Search records (1990 - 2005hidnee come from the metropolitan area in eacteStat

State No. of records Examples of metropolitan locations in which seadragns were

(to 2005) recorded during Dragon Search (alphabetical order)
NSW .
~approximatelv| * Bondi, Clovelly, Collaroy, Coogee, Cronulla, Kurhéla Perouse,
(Sydney area only; pp34o y Manly, Maroubra, Mona Vale, North Head, Palm Beddrt
excluding Wollongong Hacking, South Head, Sydney

& other NSW cities)

e Brighton / South Brighton, Glenelg area, GrangeeTigeef,
Henley Beach, Kingston Park Marino / Marino Rocksacliff

i 118 area, Semaphore / Semaphore Park Somerton area;sben
West Beach, West Lakes shore

TAS 46 » Blackman’s Bay, Dodges Ferry, Dunalley, Hobart,d&ton
Beach, Snug, South Arm, Taroona

WA 64 » Cottesloe, Hillary’s Boat Harbour, Marmion, Scartagh,

Sorrento, Trigg

The metropolitan area sightings detailed aboveaitelthose from waters close to the beach areaglohluman usage,
and numerous pollution sources. In South Austr#i@ significance of records from the Glenelg gwelaich has been
subject to sewage pollution and sedimentation avaimber of decades) is discussed in the Statetrepo
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf).

In WesternAustralia, apart from the Cottesloe sightings mentioned abthere have been approximately 12 sightings
from the local metropolitan area near Perth (LNBrBgion), including areas such as City Beach, Elp@wanbourne,
Mosman Park, and Hale Road. Sites further nortpesth, in the CWC Bioregion, such as Trigg Beaah an
Scarborough (10 records collectively), Marmion (&8ords) and Hillary’s Boat Harbor (14 recordsg also important
sighting locations and around two - thirds the repfyom these areas have recorded weedy seadragamsisingly,
there have been three records from the Swan Riverreferring to a live weedy adult observed duartive at 12 m

in the Swan River at Mosman Park, which is mora th&m from the sea, and one record of two leafteserved

closer to the mouth of the Swan River, near Frelealitverifiable, the record from Mosman Park agrithe Dragon
Search program in any State represents the ordyrivar sighting of a live seadragon. There aree@®rds in the WA

database from Fremantle, including two popular apetlitan diving sites where the Swan River meegsitidian
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Ocean. Such metropolitan sightings are significaatause there are few areas in southern Austvhkae seadragons
are commonly observed in the metropolitan watdosecto the city, beaches and ports of high hunsage, and

numerous pollution sources.

In all southern States, the importance of develppettropolitan areas for seadragon populationsldhmiconsidered

in the management and mitigation of urban pollusoarces, and in local coastal marine developmlansp

Victoria — Queenscliff About 25 % of the Victorian Dragon Search recoragehcome from the Queenscliff area,
principally a popular dive spot known as Cottageh®ySea, which is promoted by dive groups as atilot where

seadragons and various reef fish can be observed.

NSW - Kurnelt To June 2005, 18 % of the NSW Dragon Search dscaave come from locations around Kurnell,
near the southern entrance to Botany Bay. Variowes sites in the Kurnell area are popular for viegviveedy
seadragons, and some dive clubs run regular tigieetarea. Kurnell is one of the locations vistigdlive tourists who
wish to view and photograph seadragons. Records tihe Kurnell area range from 1993 to 2003, witti dthose
being recorded between 1999 and 2002. On Oceandizarén December 2000, dive clubs in NSW counted
seadragons at Kurnell, in association with the Dra§earch program in NSW A student from the Unitgisf
Barcelona tagged and studied seadragons durineptiyeand mid 2000s at some sites in the Kurnekh e.g.
Sanchez-Camara and Booth, 2004; Sanchez-CamdrazGb).

NSW - Bare Island, La Perousé.ike Kurnell, Bare Island near La Perouse is Widenown amongst the diving
community as a site at which seadragons can be ardrihis feature of Bare Island is also promatedational
diving web sites as well as web pages of dive chrzsindividual divers. To June 2005, 12 % of NSVddon Search

records have come from the La Perouse area.

NSW — Jervis BayAbout 10 % of NSW Dragon Search records have coora focations in Jervis Bay, such as
Bowen Island and The Docks. Diving with seadragankervis Bay is promoted by a number of dive tsmroperators

and web sites.

NSW — Shellharbour About 4 % of NSW Dragon Search records have cooma fhe Shellharbour area, such as Bass
Point. Like Jervis Bay, diving with seadragonshia Shellharbour area is promoted by a number @ thiurism

operators and web sites.

NSW - Maroubra About 3 % of NSW Dragon Search reports have cfsora Magic Point at Maroubra, a popular

dive site for viewing Grey Nurse Sharks and seamiiag

NSW - other sitesExamples of other sites where seadragons are ootgrsighted include Cronulla (4 % of records
to mid 2005), North Head and South Head (nearly & ¥&cords collectively) and Manly (3 % of records

TAS - Waterfall Bay and Deep Glen Ba$8 % of the Tasmania Dragon search sightingsu@neg repeat sightings on

single occasions) have come from dives at WatdBiayl (11 %) and Deep Glen Bay (7 %) in the Eagléhbieck

area. Locations in the Eaglehawk Neck area are s most widely promoted for SCUBA diving inShaania.
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TAS — Blackman’s BayAbout 8 % of the Tasmanian records have come Btankmans Bay sites, such as Mirramar
Park. Some of these records were repeat sightimgisscosame days, which inflate the significanceheflocations in

the reporting, as is the case for the Eaglehawkkdega. Blackman'’s Bay is promoted by SCUBA divwngp sites as

a location where seadragons can reliably be seen.

TAS — Port Arthur area About 8 % of the Tasmanian records to June 2@®ecfrom the Port Arthur area on the

Tasman Peninsula.

14. Seahorse and Pipefish Sightings

Table 18 summarises the sightings of seahorses recordatkirtally in each State during the Dragon Searolgiam.

In South Australia, the main two species that occur are the Shorddeéalso know as Short-snouted) Seahorse
Hippocampudbrevicepsand Southern Pot-bellied Seahoseef. bleekeri(a southern form related k. abdominalis
andH. bleeken, and both were sighted during the Dragon SearofgrBm. There are several seahorse species in
Western Australia, however the most commonly sighted in the southtara area (from which the majority of Dragon
Search records came)Hippocampusubelongatugalso known asl. elongatu} the Western Australian Seahorse. In
New South WalesWhite's SeahorseH; white) and the Pot-bellied Seahotdeabdominalisare two of the commonly
observed species. Trasmania, there were also two reports of pipehorsssl¢gnathuspecies) from Bruny Island and

Flinders Island.

Table 18: Summary of seahorse sightings recorded incidgmdaiting the Dragon Search Program in each State.

State To.tal no. of seahorse Example locations
sightings (to 2005)

e Manly, North Head & South Head, La Perouse, Kurrizditany Bay,

NI 21 Cronulla, Tathra & Eden

* Piers at Rye, Flinders, St Leonards, Portsea, &ofeef, Portland

e 15 Breakwater, Curdies River (beachwash record, stdnical’ database

» Edithburgh jetty, Jetties at Port Giles, Wool Bag &leins Point,
SA 31 Venus Bay, Corvisart Bay (Back Beach) in the eastareat
Australian Bight, Tumby Bay jetty, Spencer Gulf]lis&’s Beach,
Carrickalinga Beach, Encounter Bay

» Port Arthur, Blackman’s Bay, Kingston, Hobart, Témdox, Dodges
TAS 17 i
Ferry, Snug, Bicheno

» Bremer Bay, Albany area (including a sighting ofi@ividuals),
WA 8 Rockingham area (e.g. Warnbro and Palm Beach),etoss
Fremantle
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Pipefish Pipefish sightings are summarisedriiable 19 The Dragon Search database reports for Westestraia
(Baker, 2002c), South Australia (Baker, 2005b),tdiia (Baker, 2005¢) and Tasmania (Baker, 2002epdfield,
2003) discuss in more detail the pipefish sightimgthose States.

Table 19: Summary of pipefish sightings recorded incidegtdliring the Dragon Search program in each State.

Total no. of pipefish

S sightings (to 2005)

Example Locations

e South West Rocks, Swansea, Catherine Hill Bay, FBeach, Mona
NSW 15 Vale, Manly, South Head, Chowder Bay (Clifton Garsle Bondi,
Maroubra, La Perouse, Kurnell, Shellharbour, Baviteint, Eden

VIC 5 » Portsea (pier and reef), Flinders Pier, Queenscliff

* Rapid Bay Jetty (29 sightings, including severghtngs of large
numbers of pipefish; more than one species recyr&stond

SA 43 Valley, Sellicks, Aldinga, Port Noarlunga, Jettie€Encounter Bay
and Fishery Bay, Jetties at Edithburgh, Port Gléepl Bay and
Klein’s Point

TAS 2 e Kingston Beach, Fortescue Bay

WA 17 e Bremer Bay, Albany, Busselton, Fremantle, Geraldton

Ghostpipefish In New South Wales, two sightings of the widegpr&ropical Indo - Pacific species Ornate
GhostpipefistSolenostomupgaradoxushave been reported to Dragon Search. Ghostpipéfishe family
Solenostomidae, differ in several ways from fistihie Syngnathidae (seahorses, pipefish, seadragi@hsincluding
the presence of two dorsal fins, and the factttimfemale ghostpipefish looks after the eggspowech formed by her

enlarged pelvic fins (Australian Museum, 2004c).
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15. Other Notable Species

Some of the other fish species observed and redahdieng Dragon Search include those inTlable 2Q Site-specific
details are available in the State reports (e.geB&2002c, 2002e, 2005b, 2005c).

Table 20: Summary of other notable species recorded incidlgrduring the Dragon Search Program in each State

Species / species group

(alphabetical order)

No. of records

(to May 2005)

Sighting details

Anglerfish (Antennariidae) SA: 3 SA: Rapid Bay, Edithburgh Jetty, Wool Bay
TAS: 4 from the Tasman Peninsula, 3 from Bruny Isldnd,
(Bgr?gileodd;nc(;rm(;]gectabili 3 TAS: 11 from Blackman’s Bay and 3 from northeastern andeeas
ylusp Tasmania — St Helens and Coles Bay)
SA: Rapid Bay, Point Turton, jetties in W & SW GS¥efs
in the Glenelg area: Henley Beach (beachwash) ontyate
| SA: 27 reefs
Cowfish VIC: 5 VIC : Portsea Pier, Flinders Pier, Portland
= Ornate cowfish (Aac’ana . TAS: mostly from Tasman Peninsula (e.g. Pirate’s Bay &
ornaté and / or Shaw’s TAS: 17 .
’ g Waterfall Bay near Eaglehawk Neck) & sites soutiHobart
Cowfish(A. aurita) : ;
WA: 2 such as Kingston, South Arm, Blackman’s Bay anchBru
Island
WA : Busselton, Dunshorough
SA: Rapid Bay, Second Valley, Seaford, Seacliff, sewf
Dusky morwong SA: 19 Glenelg, metro tyre reefs, jetties in W and SW G&¥rloffs
Bay (south-eastern SA)
(Dactylophora nigricans WA: 2
WA Fremantle, Burns Rocks
Eagle ray flyliobatis SA: 3 SA: Searcy Bay, Stokes Bay (Kl), Flinders Island ‘sfumit’
australig ' (eastern Great Australian Bight)
Handfish . ) .
(Brachionichthyidae) TAS: 1 TAS: Fortescue Bay on the Tasman Peninsula
SA: A report of seamoths being caught in the bycafch
3 ) prawn trawlers operating 5 - 10 miles offshore fr@orny
SIS R S S SAiL Point, in waters deeper than 30m (bycatch obsemstivere
from 1985 to 1987)
Southern blue devil / Westerrn SA: Second Valley, Seacliff Reef, Seaford Reef,;saxf
blue devil Paraplesiops SA: 22 Glenelg, a site east-north-east of Penneshaw {Kig Gap’
meleagri3 at Innes National Park
Stingarees (e.g. Crossback i . ,
stingaredJrolophus TAS: 5 TAS: Tasman Peninsula, Blackman’s Bay area and Coles

cruciatug

Bay (east coast)
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Table 20: cont.

Various wrasse species, such
as:
e SA: Gerloff's Bay in the lower South-East, a site thovest
» Blue-throated wrasse of Blackfellow’s Caves (South-East of SA), Secorall¥ly,
(Notolabrustetricug Rapid Bay Jetty, Seacliff, Seaford, Glenelg, WesRiver
SA: 30 Cove (northern KIl), Stokes Bay (northern Kl), eastth-east
» Black-spotted wrasse of Penneshaw (KI), Edithburgh Jetty (Yorke Peniajul
(Austrolabrusmaculate} VIC: 12 between Hopkins and Thistle Island (lower Spenadf)G
and Frenchman'’s Bluff (Coffin Bay)
e Brown-spotted wrasse TAS: 27
(Notolabrusparilus) WA: 7 e VIC: Portsea Pier, Flinders Pier, Point Lonsdale
e Senator wrasse e TAS: Woolnorth Point, Rocky Cape, St Helens, Bicheno,
(Pictilabrus laticlaviug Coles Bay, Bruny Island, South Arm, Tinderbox, Blaan’s
Bay, Fortescue Bay, Eaglehawk Neck, Port Arthur.
»  Western foxfish
(Bodianusfrenchii) * WA: Hopetoun, Esperance, Sorrento
and other wrasse species
» SA: Rapid Head, Rapid Bay, Second Valley, Stokes Bay
SA: 9 (KI), Wedge Island, Hopkins and Thistle Islandsaare
Western blue groper . - s
(Achoerodugouldii) WA 1 Flinders Island ‘Hotspot’ and Wedge Island
e WA: Esperance

Other notable records of bony and cartilaginougisgeobserved during the Dragon Search Programiscassed in
the reports for Western Australia (Baker, 2002@smania (Baker, 2002e; Woodfield, 2003), South raliat (Baker,
2005b) and Victoria (Baker, 2005c). It is notedt thavhale was sighted during one of the Dragon@e@acordings in

Tasmania (Adventure Bay, Bruny Island, November7}99

16. Perceived Threats to Seadragon Populations

To date, in the Dragon Search databases, thettecleaslittle specific and usable information ababeo activities and

threats in the areas where seadragons have bd#adsig

In theSouth Australian Dragon Search database 42 % of the records (mfagnty diving) specified other activities
occurring in the area in which seadragons wereaigtround 78 % of these records reported fishing/or boating
in the vicinity of seadragon sightings. Fifteertlué 347 records in which other activities were #pt; mentioned
‘pollution’, and 11 of these records were from RbBBay jetty. Only 45 of the 828 records in whichdegons were
sighted (to May, 2005), specified perceived thréatseadragons in the location of the sighting @®&b6 of those
records reported ‘pollution’ as the main threats lhoted that some Dragon Search divers listetiuon’ in the
‘Other Activities’ section rather than the ‘Thréatsction, resulting in 42 records in which ‘polaunt’ was specified in
one of those two fields. Most of these records g no further detail (particularly the recordsnfr Rapid Bay);
however a small number of records stated the tgppslliution observed, such as rubbish, siltateswage run - off or
fishing debris. More details are available in tlweith Australian report
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf).

Although not obvious from the Dragon Search repofthreatening processes, perhaps one of the #tiggacerns for

seadragons in South Australia is a decline in haliality. According to the Threatened Speciesvdek (TSN), there
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is “increasing concern about the future of seadragerch are threatened by both habitat destructiod aallection
for the aquarium fish trade. The Leafy Seadragdieseon seagrass meadows and algal beds which rdernthreat
off the coast of South Australia. The Leafy Seamhaghabitat is largely disappearing as a resuldetreased water
quality, primarily due to land-based pollution asddiment runoff. The direct impacts of some fisbipgrations are
also a potential thredt(TSN media statement for Threatened Species D299). In general, pollution of nearshore
habitats is considered a threat to seadragons @tigns, due to their strong site-association wititrnalgae and
seagrasses. Nearshore impacts are especially pneuahighly urbanised areas, where habitat degi@ad has resulted
from a combination of nutrients (principally froravgage effluent discharge), multiple contaminamsfistormwater
and other runoff and sedimentation effects (egnfsand dredging, sewage and stormwater run 4aoff, reclamation
and coastal erosion). Declines in seagrass andna&ialgae cover may have a negative impact uppualations of
seadragons by reducing available habitat in whifelpkocesses can be carried out. Examples ofdagtibns where
such impacts have occurred are provided in thes $¢qutorts, particularly South Australia
(http://www.reefwatch.asn.au/PDF/DragonSearch_SAy2085.pdf).

During the past decade, a number of programs itheou States have highlighted the importance aiced) coastal
river and estuary pollution, reducing runoff fromastal areas, and maintaining the health of catotseith regard to
seadragon habitat in nearshore coastal waters. figanmclude the Bungala River project in Southtfali& and the
Leafy Seadragon Clean Drains Program in WA - titerlan education program that aimed to reducanhaunt of
industrial and domestic pollutants entering theancvia stormwater) from Margaret River, West BagéX,

Cowaramup Brook, Boodjidup Brook and Blackwood Rive

Fishing Impacts: As shown in the section dummary of Sighting Modes few seadragons caught as bycatch of
fishing activity have been reported to Dragon Seaftiese reports may represent only a portionagfealseadragons
captured in prawn trawls and other types of fismeg but the total number of seadragons caughtalyras bycatch
by these fishing methods in various regions iskmotwn. InSouth Australia there is a noteworthy report (1985 — 87)
of seadragons being caught during prawn trawlinpénCowell area on the mid western side of SpeGedft The
reporter stated that leafies (usually one or twih,dometimes up to 15 animals) were observed itrévd bycatch,
from waters deeper than 30 m, approximately 10smféshore from Cowell, in a habitat of reef ledgeih various
sponges and seagrass in the vicinity. More receatlsing a survey of bycatch in the Spencer Gudfwr Trawl fishery
(Currie et al., 2009), 120 samples were taken batviroint Lowly in the north, and Thistle Islandie south, and of
the 7 species of syngnathids recorded, Weedy Sgaasaomprised the largest catch (41 specimens Ibtrawls)
followed by Leafy Seadragons and Big-belly Seal®(8& specimens each). Most of those specimergreapwere
taken from areas of low trawl intensity, or frortesiclosed to trawling (Currie et al., 2009). Wiestern Australia
seadragons have occasionally been caught in lopstsr fishing gear (e.g. Fremantle) and commepuiae seine nets
(e.g. Albany area, two records). Viictoria there was one record from a fish trap (Queensaldh). Netting (including
graball nets) and cray pots were also listed aathrto seadragons in a number of the recorde ifidsmanian

database.

Aquarium Trade In each State, the take of seadragons for tharagu trade is regulated by government authorétes
both State (e.g. Department of Fisheries in Westestralia, PIRSA in South Australia, DPI in Viciar Commercial
Fishery General permit and Protected Aquatic BR#amit) and Commonwealth levels (e.g. Authoritfsgort
exemption permit under CITES section 59 and Detitanaf an Approved Wildlife Trade Operation undlee EPBC
Act 1999). A number of permits have been issuethduhe past decade. Under these permits, a spécifimber of
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male seadragons with eggs are taken from the wildduarium hatching and sale of young. The exiétite illegal
trade in seadragons in southern Australian Statastiknown, but it is noted that exports of syrfius are strictly
regulated by the Commonwealth and States. To datg one record in the Dragon Search databaserba&ipd
details of likely poaching activity, this being frosouthern Yorke Peninsula in South Australia (39P6ssible

poaching from northern Kangaroo Island in Southtfalis was also reported to government in 1997.
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Appendix 1: Maps
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Map 2a: Seadragon sightings in Western Australian biomegiduly 1990 to April 2005.
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Map 2b: Seadragon sightings in South Australian bioregidasuary 1990 to May 2005.
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Map 2c: Seadragon sightings in Victorian bioregions, JU®@5 to April 2005.
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Map 2d: Seadragon sightings in Tasmanian bioregions, A®30 to April 2005.
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Map 3a: Numbers of brood male weedy and leafy seadragghtes in Western Australian bioregions, July 1890
April 2005
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Map 3b: Numbers of brood male weedy and leafy seadragghtes in South Australian bioregions, January 1890
May 2005
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Map 3c: Numbers of brood male weedy seadragons sight¥ettarian bioregions, June 1995 to April 2005.
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Map 3d: Numbers of brood male weedy seadragons sight@dsmanian bioregions, April 1990 to April 2005.
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Map 4a: Distribution of beachwashed seadragon sighting¥éstern Australia, July 1990 to April 2005
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Map 4b: Distribution of beachwashed seadragon sightingoiith Australia, January 1990 to May 2005
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Map 4c: Distribution of beachwashed seadragon sighting&étoria, June 1995 to April 2005
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Map 4d: Distribution of beachwashed seadragon sightingsasmania, April 1990 to April 2005.
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