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1. Summary

In this project, we are investigating translocation as an adaptation strategy to offset the
impacts of climate change on coastal ecosystems. Specifically, we are examining the
scientific, legal and social feasibilities of managed translocation of locally extinct top
predator species or likely future climate migrants, where this would benefit the receiving
ecosystem in terms of enhancing resilience to climate change. As a test case, we are
considering the managed translocation of the Eastern Blue Groper A€Bggrodus viridis)

as a means of pre-adapting coastal reefs to ongoing warming of waters off eastern Tasmania.

As part of this process, the purpose of this report is to:

o review the history of EBG in Tasmania

o review the known ecology of EBG

0 assess the potential for EBG to benefit Tasmanian coastal reefs, and
o identify important knowledge gaps

Close examination of the historical evidence, together with a review of the ecology of the
EBG, has led us to conclude that it is unlikely that the EBG was present in Tasmania in the
1800s, and if present, was certainly not common. However, EBG are currently present in very
small numbers in north-eastern Tasmanian waters. It is likely that this reflects a southward
range expansion of EBG as a result of the southerly movement of the East Australian Current.
The EBG is a fish species adapted to warm temperate coastal reef environments. The EBG
present in Tasmania are currently at the southern edge of their range. In addition, EBG are
protogynous hermaphrodites which change sex from female to male at around 10 years of
age. Consequently, it is expected that it would take many years for a reproductively viable
population of EBG to establish naturally in Tasmania. This process could be speeded up by
managed translocation of EBG into Tasmanian waters, following demonstration of clear
environmental benefits and jurisdictional agreement.

The east coast of Tasmania is warming much faster than the global average.
Associated changes to the community structure and function of some Tasmanian coastal reef
communities have been rapid and dramatic. A prominent example is the southward range
expansion of the long-spined sea urc@entrostephanus rodgersii into Tasmanian waters
since the 1970s. In parts of eastern Tasmania, the establishméntradgersii in high
densities has resulted in a shift from macroalgal habitat to urchin grazed barrens habitat, with
a loss of over 150 species normally associated with macroalgal forests. One untested
hypothesis is that reproductively viable populations of mature EBG could mitigate some of
the effects of climate change on Tasmanian coastal reef communities. Of particular interest is
the influence that EBG may have in reducing the negative ecosystem impa@cteddersii.

In NSW, adult EBG are commonly seen in association with urchin grazed barrens and are
thought to be a key predator ©f rodgersii. Based on evidence from NSW, populations of
EBG in Tasmania may have greater potential to improve the resilience of macroalgal habitat
against an ecological shift to urchin grazed barrens habitat, than to reverse a stable urchin
grazed barrens habitat back to macroalgal habitat. This suggests that any proposed
translocation of EBG for this purpose would need to be part of a larger integrated
management plan.

Although adult EBG in mainland waters appear to tolerate a range of habitats that
vary in depth and degree of shelter, the requirements of larval and juvenile EBG are more
specific. Establishing ecologically viable populations of EBG in Tasmania would depend on
the availability of suitable juvenile habitat in shallow, sheltered seagrass or kelp. It is not
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known where EBG spawn, how larvae move from the continental shelf to seagrass beds, or
how juveniles move from inner estuarine reefs to adult habitat on open coastal reefs.
Linkages between estuaries and rocky reefs are important for sustaining populations of EBG,
but the specific connectivity required, such as distances, movement corridors, stepping stones
of natural habitat, are not known. EBG are particularly susceptible to spearfishing and
gilinetting. It is therefore unlikely that EBG populations will become ecologically significant

in Tasmanian coastal reefs, either naturally or through managed translocation, unless they are
protected from fishing.

2. Introduction

Climate change is currently acknowledged as a major threat to the integrity of marine
ecosystems worldwide (Thomas et al. 2004; Halpern et al. 2008). In Australia, ocean
temperatures have increased, with south-western and south-eastern waters warming much
faster than the global average (Ridgway 2007; Poloczanska et al. 2009; Lough and Hobday
2011). Of particular importance is the continued strengthening of the East Australian Current.
Warmer, saltier water now extends 350km further south than 60 years ago (Ridgway 2007).
The associated ecological changes are significant and include southward range expansions
into south-eastern waters of sub-tropical phytoplankton species, temperate fish and the long-
spined sea urchi@entrostephanus rodgersii (Ling 2008; Poloczanska et al. 2009; Last et al.
2011). In parts of eastern Tasmania, the establishmedt mfdgersii in high densities has
resulted in a shift from macroalgal habitat to urchin grazed barrens habitat, with a loss of over
150 species normally associated with macroalgal forests (Ling 2008).

This ecological shift and loss in biodiversity in Tasmanian waters was not necessarily
inevitable. When faced with disturbances such as climate change, ecosystems may resist the
impacts and recover from them, or change profoundly and shift to an alternate stable state
(Palumbi et al. 2008). Biological communities are particularly vulnerable to climatic
fluctuations if they are also subject to other stressors which have eroded biodiversity and
ecosystem function, such as environmental degradation and overharvesting (Paine et al. 1998;
Hughes and Connell 1999; Georgiadis et al. 2003; Palumbi et al. 2008; Ling et al. 2009;
Frelich and Reich 2010). Locally adapted species and genetic diversity appear to buffer the
stability and recovery potential of ecosystem function and services against recurrent
perturbations (Stachowicz et al. 1999; Hooper et al. 2005; Worm et al. 2006; Ehlers et al.
2008; Cheal et al. 2010). For example, an increase in species invasions with climate change
has been related to loss of native species diversity (Stachowicz et al. 1999; Harvell et al.
2002; Worm et al. 2006), and marine systems with higher biocomplexity may have more
stable fisheries productivity (Hilborn et al. 2003; Worm et al. 2006; Bundy et al. 2010).

The progressive and selective removal of the largest available fish and invertebrates
has pervaded the history of global fishing (see Roberts 2007), and this has further increased
the vulnerability of biological communities to the effects of climate change. Species that live
longer and grow bigger, and are allowed to do so, are more resilient to environmental
variations because they have more opportunities to reproduce successfully. An accumulation
of age/size classes tends to smooth out fluctuations, such as recruitment variability, over time.
In addition, bigger individuals produce disproportionately more eggs, so that preferential
fishing of large individuals lowers reproductive output and long term productivity. The
recovery rate of populations following disturbances is positively related to productivity, rates
of recruitment, growth and survival (Myers and Worm 2003; Babcock et al. 2010; Bui et al.
2010). Further, in marine ecosystems, top predators are often keystone species, where their
ecological role can not be replaced by other species within the system. Loss or absence of top
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predators can considerably reduce the ability of ecosystems with low redundancy to resist
change (Palumbi et al. 2008).

There is evidence that the ecological shift from macroalgal habitat to urchin barrens
habitat in Tasmania has been exacerbated by low numbers of large predators. In Tasmanian
Marine Reserves protected from fishing since 1992, the numbers of large fishes and rock
lobsters are much higher than in reference fished areas, while the abundab.cexigérsii
are dramatically lower (Edgar et al. 2009; Ling et al. 2009; Johnson et al. 2011). In addition,
some of Tasmania's largest predatory reef fishes, including the Eastern Blue Groper
(Achoerodus viridis), have reportedly become locally extinct since the early 1900s, probably
as a result of fishing (Last et al. 2011).

The Eastern Blue Groper (EBG; Figures 1-2) is a large long lived wrasse that is
currently most common on the east coast of temperate mainland Australia. The diet of adult
EBG includes mussels and sea urchins (Gillanders 1999). There are reports indicating that the
EBG is also extending its range southward into north-eastern Tasmania waters as a result of
the southerly movement of the East Australian Current (Last et al. 2011). However, the range
expansion of the EBG is much slower than thaCofodgersii, and it is expected that it
would take many years for ecologically significant populations of EBG to establish naturally
in Tasmania. This process could be facilitated by managed translocation of EBG into
Tasmanian waters, following demonstration of clear environmental benefits and jurisdictional
agreement.

The ecological effect of high densities Gf rodgersii is one of the first of major
impacts associated with climate change in Tasmanian waters, but there is no reason to believe
it will be the last. The development of practical strategies to mitigate the impacts of climate
change is not matching the pace of ongoing alterations to the environment. Strategies that
stabilise whole ecosystems are likely to be the most effective means of adapting biological
communities to climate change (Hulme 2005). Managed translocation to support adaptation
to climate change can be expected to be most successful when it takes a systems level
approach rather than a single issue approach.

In this project, we are investigating the scientific, legal and social feasibilities of the
managed translocation of locally extinct top predator species or likely future climate
migrants, where this would benefit the receiving ecosystem. As a test case, we are
considering the managed translocation of the Eastern Blue Groper as a means of pre-adapting
coastal reefs to ongoing warming of waters off eastern Tasmania (Casper et al. 2011).

As part of this process, the purpose of this report is to:

o review the history of EBG in Tasmania

o review the known ecology of EBG

0 assess the potential for EBG to benefit Tasmanian coastal reefs, and
o identify important knowledge gaps

It is beyond the scope of this report to carry out a risk assessment or investigate the logistics
of translocating EBG into Tasmania. Other components of this project will develop generic
protocols for these elements and the EBG/Tasmanian test case will be assessed within those
frameworks.

5 FRDC-DCCEE PROJECT No: 2010/564



Review of the Eastern Blue Groper

Figure 1. Female Eastern Blue Gropéchoerodus viridis) at Ulladulla, NSW.
Image: Richard Ling. Source: Used under Creative Commons CC BY-NC-SA 2.0 from
http://www.flickr.com/photos/rling/4645408299
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Figure 2. Male Eastern Blue GropeAc¢hoerodus viridis) at Manly NSW.
Image: Richard Ling. Source: Used under Creative Commons CC BY-NC-SA 2.0 from
http://www.flickr.com/photos/rling/3245832577/
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Figure 3. Bluethroat Wrasse or Blue Headotolabrus tetricus) at Swan Bay, Victoria.
Image: Saspotato. Source: Used under Creative Commons CC BY-NC-SA 2.0 from
http://www.flickr.com/photos/saspotato/4628807175/

8 FRDC-DCCEE PROJECT No: 2010/564



Review of the Eastern Blue Groper

3. Methods

3.1 History of the Eastern Blue Groper in Tasmania

Based on some historical reports, the EBG was apparently present in Tasmanian waters in the
late 1800s and disappeared in the early 1900s (Last et al. 2011). Within this period, the EBG
was referred to by multiple scientific and common names and these names did not necessarily
refer exclusively to the EBG. Therefore, an extensive search of historical records was carried
out to confirm the presence of EBG populations in Tasmania, to determine where they
existed and when and why they disappeared.

Electronic searches for potential references to the EBG in Tasmania were conducted using:
o0 Web of Knowledge scientific database (http://www.isiwebofknowledge).com

o search for biological and archaeological records dating back to 1864
o TROVE digital newspaper database (http://trove.nla.gov.au/new3gpaper

o0 search of 22 Tasmanian newspaper and magazine titles from 1816-1954

Manual searches were also conducted on the following hard copies:
0 Royal Society of Tasmania papers and proceedings (1849-1970)
Royal Commission on the Fisheries of Tasmania (1883)
Superintendent and Inspector of Fisheries reports (1885-1887)
Fisheries Board general report (1889)

Commissioners of Fisheries reports (1911-1923)

o O 0O

3.2 Ecology of the Eastern Blue Groper

The life history characteristics, distribution and abundance of the EBG were compiled using a
combination of peer-reviewed literature, technical reports and unpublished data. The latter
include Reef Life Survey (RLS) data (http://reeflifesurvey.coBdgar and Stuart-Smith),
Marine Biodiversity (MB) data (Edgar, Barrett and Stuart-Smith), Victorian Subtidal Reef
Monitoring Program (SRMP) data, post-graduate reports and theses, and expert opinion. The
SRMP data are Victorian marine monitoring data used with the permission of Parks Victoria
and Department of Sustainability and Environment. The visual census methods used to
generate RLS, MB and SRMP data are detailed in Edgar and Barrett (1997; 1999) and
Edmunds and Hart (2003). The RLS, MB and SRMP datasets used in this report are
summarised in Tables 1 and 2.
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Jan Feb Mar Apr M ay Jun July Aug Sept Oct Nov Dec
1992 MB Tas MB Tasi MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas
1993 MB Tas: MB Tas MB Tas MB Tas MB Tas MB Tas
1994 | MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas
1995 MB Tas: MB Tas MB Tas MB Tas MB Tas MB Tas
1996 MB Tas MB Tass MB Tas | MB Tas
MB NSW
1997 MB Tas MB Tass MB Tas MB Tas MB Tas
1998 MB Tas MB Tas, MB Tas
MB Vic MB Vic MB Vic
SRMP Vic SRMP Vic| SRMP Vic
1999 | MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas
MB Vic MB Vic MB Vic MB Vic MB Vic
SRMP Vici SRMP Vic: SRMP Vic SRMP Vic:i SRMP Vic  SRMP Vic:i SRMP Vic
2000 MB Tas MB Tas MB Tas MB Tas MB Tas
MB Vic
SRMP Vic: SRMP Vic: SRMP Vic SRMP Vic SRMP Vic SRMP Vic SRMP Vic SRMP Vic
MB NSW

Table 1. Summary of temporal coverage of marine fish survey datasets in Tasmania (Tas), Victoria (Vic) and New South Wales (NSW). RLS:
Reef Life Survey, MB: Marine Biodiversity, SRMP: Subtidal Reef Monitoring Program. SRMP are Victorian marine monitoring data used with
the permission of Parks Victoria and Department of Sustainability and Environment. Entries in bold indicate Eastern Blue Groper sightings.
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Jan Feb Mar Apr M ay Jun July Aug Sept Oct Nov Dec
2001 MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas
SRMP Vic i SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic SRMP Vic | SRMP Vic
MB NSW | MB NSW
2002 MB Tas MB Tas
SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic SRMP Vic SRMP Vic
2003 SRMP Vic SRMP Vic: SRMP Vicc SRMP Vi¢ SRMP Vic SRMP Vic
MB NSW | MB NSW
2004 MB Tas MB Tas MB Tas
SRMP Vic SRMP Vic | SRMP Vic SRMP Vic | SRMP Vic SRMP Vic | SRMP Vic
MB NSW | MB NSW
2005 MB Tas MB Tas MB Tas
SRMP Vic i SRMP Vic | SRMP Vic | SRMP Vic | SRMP Vic SRMP Vic
MB NSW | MB NSW
2006 MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas MB Tas
SRMP Vic | SRMP Vic SRMP Vic | SRMP Vic SRMP Vic
MB NSW | MB NSW

Table 1 continued. Summary of temporal coverage of marine fish survey datasets in Tasmania (Tas), Victoria (Vic) and New South Wales
(NSW). RLS: Reef Life Survey, MB: Marine Biodiversity, SRMP: Subtidal Reef Monitoring Program. SRMP are Victorian marine monitoring
data used with the permission of Parks Victoria and Department of Sustainability and Environment. Erdideisdicate Eastern Blue Groper
sightings.
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Jan Feb Mar Apr M ay Jun July Aug Sept Oct Nov Dec
2007 | MB Tas MB Tas MB Tas MB Tas MB Tas
MB NSW
2008 MB Tas MB Tas MB Tas
RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas
RLS Vic RLS Vic RLSVic RLS Vic RLSVic RLSVic RLS Vic RLSVic RLSVic RLSVic
SRMP Vic
MB NSW
RLSNSW RLSNSW | RLSNSW RLSNSW | RLSNSW RLSNSW RLSNSW | RLSNSW A RLSNSW RLSNSW @ RLSNSW
2009 MB Tas MB Tas MB Tas MB Tas
RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas RLS Tas
RLSVic RLSVic RLSVic RLS Vic RLS Vic RLS Vic RLSVic RLSVic RLS Vic RLS Vic RLSVic RLS Vic
SRMP Vic SRMP Vic SRMP Vic | SRMP Vic SRMP Vic
MB NSW  MB NSW
RLSNSW | RLSNSW A RLSNSW A RLSNSW  RLSNSW A RLSNSW  RLSNSW | RLSNSW | RLSNSW  RLSNSW .  RLSNSW | RLSNSW
2010 MB Tas MB Tas MB Tas
RLS Tas RLS Tas
RLS Vic RLS Vic RLS Vic RLS Vic RLS Vic RLS Vic RLS Vic
SRMP Vic | SRMP Vic SRMP Vic | SRMP Vic SRMP Vic
RLSNSW | RLSNSW A RLSNSW A  RLSNSW  RLSNSW RLSNSW | RLSNSW | RLSNSW | RLSNSW

Table 1 continued. Summary of temporal coverage of marine fish survey datasets in Tasmania (Tas), Victoria (Vic) and New South Wales
(NSW). RLS: Reef Life Survey, MB: Marine Biodiversity, SRMP: Subtidal Reef Monitoring Program. SRMP are Victorian marine monitoring
data used with the permission of Parks Victoria and Department of Sustainability and Environment. Edideisdicate Eastern Blue Groper
sightings.
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Survey Region  Description of main areas surveyed No. sites Depth range No. fish species No. individual fish
surveyed  surveyed (m) sighted sightings*

MB Tas North west, north, east, south east and south west co288s, 1-10 164 912 696
Bass Strait Islands

RLS Tas Orford to Southport, Bicheno, Devonport, west Flind&B&9 1-22.4 106 68 789
Island

MB Vic Bunurong, Port Phillip heads, Wilson’s Promontory 54 2-16 85 35 966

RLS Vic Mallacoota to Lawrence Rocks with most sites in Pad8 1-21 144 131011
Phillip Bay

SRMP Vic Twofold shelf, Wilson’s Promontory, Bunurong, Phillil 2-16 168 186 929
Island, Port Phillip Bay, western central Victoria, central
Otway

MB NSW Batemans Bay, Jervis Bay 54 2-10 241 655 269

RLS NSW Byron Bay to Cape Howe 366 0.4-42 595 1278 252

Table 2. Summary of marine fish survey datasets in Tasmania (Tas), Victoria (Vic) and New South Wales (NSW). RLS: Reef Life Survey, MB:
Marine Biodiversity, SRMP: Subtidal Reef Monitoring Program. SRMP are Victorian marine monitoring data used with the permission of Parks
Victoria and Department of Sustainability and Environment. *This number does not indicate the total number of individual fish present because
individual fish may be recorded more than once, e.g. when a site is surveyed on multiple occasions.
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Survey  Region  Description of areaswhere EBG sighted No. sitesEBG Depths EBG sighted (m)  No. individual EBG sightings*
sighted

MB Tas Kent Group, King Island 6 5-10 9

RLS Tas n/a 0 n/a 0

MB Vic n/a 0 n/a 0

RLS Vic Mallacoota to Lakes Entrance 8 3-18 34

SRMP Vic Cape Howe, Point Hicks 17 5-14 85

MB NSW Batemans Bay, Jervis Bay 51 2-10 2 605

RLS NSW Byron Bay to Green Cape 243 2-36.5 2 588

Table 3. Summary of Eastern Blue Groper (EBG) sightings in marine fish survey datasets in Tasmania (Tas), Victoria (Vic) and New South
Wales (NSW). RLS: Reef Life Survey, MB: Marine Biodiversity, SRMP: Subtidal Reef Monitoring Program. SRMP are Victorian marine
monitoring data used with the permission of Parks Victoria and Department of Sustainability and Environment. *This number does not indicate
the total number of individual fish present because individual fish may be recorded more than once, e.g. when a site is surveyed on multiple

occasions.
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Results

4.1 History of the Eastern Blue Groper in Tasmania
The following is a chronological summary of records relevant to the historical presence of
EBG (Achoerodus viridis) in Tasmania.

1.

1842: Richardson presented descriptions of ~30 fish species that were collected from Port
Arthur by the naturalist T. J. Lempriere (Richardson 1842). These descriptions are very
detailed and clearly based on first hand examination of individual specimens. There are
no descriptions of species that could be EBG. This list does include a description of
Labrus tetricus, which a synonym oRNotolabrus tetricus (Richardson 1840) (Eschmeyer

and Fricke 2011). The common names Hr tetricus include Bluehead, Bluenose,
Bluethroat Wrasse and Blue-throated Parrotfish (Last et al. 1983; Gomon et al. 2008;
Figure 3).

1862: A description ofCossyphus gouldii (Richards.) is included in the catalogue of
fishes in the British Museum (Gunther 1862). This description is based on a stuffed
specimen from Western Australia and is consistent with that of the Western Blue Groper
(WBG; Achoerodus gouldii). Cossyphus gouldii andA. gouldii are the same species; they
were both originally listed alsabrus gouldii Richardson 1840 (Gunther 1862; Gomon et

al. 2008).

1870s: Local naturalist M. Allport compiled a series of lists of Tasmanian fish collections
(Allport 1876). Included was a list of 47 specimens sent to Dr. Gunther at the British
Museum on the ship “Windward” in 1874. Specimen No. 2 is described as “Large red
fish — no local name (see outline)”. Dr. Gunther identified specimen NoCasagphus

gouldii and also commented “more specimens desired”. Specimen No. 7 is described by
Allport as “Parrot fish (red with blue and yellow fins)”. This fish was identified by Dr.
Gunther asLabrichthys tetricus, which is probably referring td.abrichthys tetrica,
another synonym for Notolabrus tetricudEschmeyer and Fricke 2011).

1881: Cossyphus gouldii (Richards.) is listed in a catalogue of fishes of Australia
(Macleay 1881). It is identified as the “Blue Groper” of Sydney fishermen, but is
described as occurring in Western Australia and Port Jackson. The morphological
description is identical with that from Gunther (1962), which is acknowledged as the
source. At this time, it appears that the EBG and WBG were regarded as one species and
referred to as C. gouldii

1882: Cossyphus gouldii (Rich.) is listed as the Blue Groper in a catalogue of fishes of
Tasmania (Johnston 1882). It is identified as a member of the Parrotfish family, Labridae,
comprising nine species including digbrichthys spp. Two of these are listed synonyms
for Notolabrus tetricus (Labrichthys cuvieri andL. tetrica; Eschmeyer and Fricke 2011).
The difficulty in correctly identifying these fish is acknowledged by Johnston who
comments “I have good reason to believe that dependence on colour markings, however
peculiar and brilliant, is to a great extent delusive. Like the gelamecanthus, many of
them change colour with age” (Johnston 1882).

The morphological description @. gouldii is clearly taken directly from Gunther
(1862) and Macleay (1881), which are acknowledged as the source. The description
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therefore refers to the morphology of the WBG and not the EBG. Although Johnston
states that “Of the 188 species known to exist in Tasmanian waters | have personally
examined the general characters of about 145 species”, no information is presented that
confirms first hand examination of any C. gouldpecimens.

The Blue Groper is also described as exceedingly good, though little appreciated food.
It is unclear, however, if this description is taken from local Tasmanian opinion or from
NSW, as the culinary virtues of the Blue Groper described in a NSW Fisheries Report are
also cited Cossyphus gouldii is referred to as common but there is no mention of where it
is found or its distribution etc. This type of information is included for some other species
listed.

6. 1883:Cossyphus gouldii Blue Groper is the only fish from the family Labridae included
in a list of principle edible fishes in Tasmania (Anon 1883). It is listed as a ‘middle
grounds’ fish, i.e. “fishes frequenting lower portions of large estuaries, or on fishing
banks — from 3-8 fathoms deep, in the neighbourhood of still deeper water”. The middle
grounds are further described as including “those fishing reefs and banks lying in the
outer and more exposed situation of estuaries, such as Wedge and Adventure Bays, in the
estuary of the Derwent, in depth of water from five to six fathoms”. The Blue Groper is
described as being “common during the season only”. It is unclear why the EBG, a
sedentary fish, would not be common all the year round. In the middle grounds, fish were
chiefly caught using grab-all nets and ordinary handlines. Although described as one of
the principal edible fishes in Tasmania and common in the middle fishing grounds, EBG
are not mentioned in a list of 15 principal fish caught in the middle grounds or in a list of
7 principal fish exported.

7. 1884: In an international fisheries exhibition, Australasia was represented by NSW and
Tasmania alone (Whymper 1884). There is no mention of a fish that could be the EBG.

8. 1886: In a schedule of Tasmanian marine market fish, there are no fish described from a
list of 35 species that could be EBG or N. tetri¢dsmon 1886).

9. 1887: Due to the uncertainty of the identity of “the large species of Parrot Fish, abundant
on many parts of the Tasmanian coast, and familiarly known to fishermen by the title of
the ‘Blue Head™, a coloured drawing of the Tasmanian Blue Head was submitted by W.
S. Kent to D. Ogilby of Sydney who identified the fish as @ogouldii, but rather as
Labricthys cerulieus, a species he had recently described. Reference to the type specimen
contained in the Australian Museum confirmed this identification (Kent 1888). In
addition, althoughC. gouldii was enumerated in Mr Johnston’s catalogue...Mr. Johnston
had stated that he had not seen a specimen himself, but that the late Mr. Morton Allport
had recorded it as having been found in Tasmanian waters” (Morton 1888).

10.1887: The following entry is found in an official Fisheries Establishment report to the
Parliament of Tasmania: “The large Parrot-fish or ‘Blue Head of the Tasmanian
fishermen, apparently referred to by Allport and Johnsto@assyphus gouldii (Rich.),
has proved to be a new specied albricthys, recently described by Mr. D. Ogilby (Proc.
Lin. Soc. NSW., 1887), under the title &f cyaneus’ (Anon 1887). The revised
identification of the Tasmanian ‘Blue Head appears to have changed herelLfrom
cerulieus (Kent 1888) toL. cyaneus. A description ofL. cyaneus as cited could not be
found, but a description @f. cyanogenys was (Ramsay and Ogilby 1888). Identifications
of Blue Head a&abricthys ceruleus (Kent 1888) and.. cyanogenus (Ramsay and Ogilby
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1888) are synonyms for the Bluethroat Wrabkxolabrus tetricus (Richardson 1840)
(Eschmeyer and Fricke 2011). The referenck.toyaneus appears to be a transcription

error as this species name has never been validated (Eschmeyer and Fricke 2011). In a
schedule of Tasmanian marine market fish, there are no fish described from a list of 35
species that could be EBG or N. tetrig4son 1887).

11.1889: In a schedule of Tasmanian marine market fish, there are no fish described from a
list of 35 species that could be EBG or N. tetricusa return of sale of fish in Hobart fish
market for the financial year of 1888/89, there are no species listed that could be EBG or
N. tetricus (Anon 1889).

12.1890: In a complete list of the 214 Tasmanian species known at the time, Blue Head is
included as one of 13 species within Labridae (Parrot Fish Family; Johnston 1890). Blue
Head is now referred to &ossyphus cerulaeus (Ogilby) and is the only species in this
group for which no morphological information is presented. The reference to Blue Head
asCossyphus cerulaeus by Johnston here appears to be a whimsical and isolated event as
this species name has never been validated (Eschmeyer and Fricke 2011). Five
Labrichthys species are listed as Labridae, again includlinguvieri andL. tetrica, both
of which are synonyms fdX. tetricus (Eschmeyer and Fricke 2011). The Blue Hedd (
tetricus) is now represented by three species in this listCi.eerulaeus, L. cuvieri andL.
tetrica. The uncertainty of correct identifications expressed by Johnston (1882) are still
apparent. Blue Head is described as abundant all the year round and although good food,
not brought to market. There are no fish listed as sold in Hobart fish market during 1888
that could be EBG or N. tetricugdohnston 1890).

13.1908-1910: Amateur scientist E. Westlake interviewed 95 Tasmanians to create a record
of Tasmanian Aboriginal history, culture and language. Interviewees confirmed that
Aborigines speared and ate scalefish, including “Blue Head” and “Parrot Fish” (reported
in Taylor 2007).

14.1911-1915: There are no fish listed as sold in Hobart fish market for the years 1911-1915
that could be EBG or N. tetricu@non 1912-1924).

15.1916: In a book of fishes of Australia, Roughley (1916) includes GrAgpaverodus
gouldii (Rich.) as a member of the Labridae family. Groper are described as having two
forms, being the Red Groper and the Blue Groper. Roughley comments that these forms
probably represent the females and males respectively of the same shawesodus
gouldii are described as being abundant in NSW and occurring less frequently in Victoria,
Tasmania and Western Australia. The morphological description seems to be a
combination of WBG and EBG features. For example, the WBG has 33-37 lateral line
scales and the EBG has 41-45 lateral line scales (Gomon et al. 2008). Roughley’s Groper
has 39-45 lateral line scales. It is appears@agouldii is now known ag\. gouldii, and
that the EBG and WBG are still regarded as one species. Roughley does not detail his
sources of information except to say that “The works of Ogilby and Stead and the various
Royal Commission reports on the New South Wales fisheries have been extensively
consulted”. All these sources are very NSW-centric and the basis for indicating the
presence of A. gouldiin Tasmania is not apparent.
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1916-1919: Parrot Fish are included as sold in the Hobart fish market for the first time in
1916 (14 dozen). In 1917, sales of Parrot Fish peak at 582 dozen, comprising ~3% of the
number of fish sold. In 1918, 76 dozen were sold (Anon 1912-1924).

1920-1922: There is now also a fish market in Launceston. Combined annual Parrot Fish
sales in Hobart and Launceston fish markets range from 83-241 dozen (Anon 1912-1924).

1923: No Parrot Fish are sold in either Hobart or Launceston fish markets (Anon 1912-
1924). There are no fish listed as sold that could be EBG or N. te(fciesn 1912-1924)

1923: A list of the fishes of Tasmania includes the Blue Grépgouldii (Rich.). The
morphological description is attributed to Roughley (1916). The Groper is also described
as a common species around the rocky section of the coast, but the source of this
information is not cited (Lord 1923; Lord and Scott 1924).

1951: In a book of fishes of Australia, Groghoerodus gouldii is included in a section

on Parrot-Fishes and Wrasses. The Groper is described as occurring in every state with
the possible exception of Tasmania (Roughley 1951). It appears that the EBG and WBG
are still regarded here as one species.

1951: The only record from the TROVE search referring to Blue Groper in Tasmania
describes the formation of the Underwater Spearfishing Association of Tasmania. “The
Hobart group would concentrate on spearing trumpeter, parrot fish, and blue groper along
the rocky foreshores at Taroona, Kingston Beach, and Opossum Bay”. There is no
evidence that the EBG was present anywhere in Tasmania in the 1950s. It appears that
confusion still occasionally existed between the EBG Mnigtricus. Notolabrus tetricus

are currently conspicuous along the rocky foreshores of Taroona, Kingston Beach and
Opossum Bay (Edgar and Stuart-Smith, unpublished RLS data), and it is likely that this
was also the case in the 1950s.

1974: In a book of fishes of southern Australia, the distribution of the Blue Groper
Achoerodus gouldii (Richardson) is described as “All Australian states, but the record of

the species for Tasmania is doubtfully correct” (Scott et al. 1974). Again, the EBG and
WBG are still regarded as one species.

1978: An aboriginal midden was excavated from Rocky Cape. All fish bones were
estimated to be over 3500 years old, representing a minimum of 500 individual fish. Four
of these were unidentifiable, but the rest were all identified as belonging to the genus
Pseudolabrus (reported in Stockton 1982). These fish are predomindxblylabrus
tetricus andN. fucicola, synonyms foP. tetricus andP. fucicola respectively (Eschmeyer

and Fricke 2011, P. Last, pers.comm.).

24.1983: In a book on fishes of Tasmania, Blue Groper are not listed. It is stated, however,

that adult male Purple Wras$tseudolabrus fucicola “which are mostly purplish in

colour, may have been confused with young blue gropeogrodus gouldii). The latter

species was recorded in Tasmania last century but has not been seen since” (Last et al.
1983). Pseudolabrus fucicola is a synonym forNotolabrus fucicola (Eschmeyer and

Fricke 2011).
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4.2 Ecology of the Eastern Blue Groper

4.2.1 Morphology

Blue gropers A. viridis and A. gouldii (Western Blue Groper; WBG)] are the largest
temperate reef fish in Australia (Gillanders 1999). They are wrasses, members of the Family
Labridae. The larvae of EBG can be distinguished from other labrids. They are highly and
distinctly pigmented and have a high myomere count (28). Their finray counts are;D XI,
Alll, 1; P1 16-18Leis and Hay 2004). The fin spine and ray counts of adult EBG and WBG
are identical (D Xlz1 A lll, 11 C 14 P 16-18 V Ig), but the numbers of lateral line scales
differ (EBG: LL 41-45; WBG: LL 33-37; Gomon et al. 2008). The EBG and WBG have a
similar overall shape, distinctive fleshy lips and peglike teeth, but differ in size and
colouration (Hutchins and Swainston 1986). Maximum sizes of EBG and WBG are 1m TL
and 18kg, and 1.75m TL and 40kg respectively (Gillanders 1999; Gomon et al. 2008).
Juvenile EBG have been described as green, later changing to brown (Gillanders 1999), grey
with several yellowish spots (Gomon et al. 2008), and greyish brown, brownish orange and
green (Hutchins and Swainston 1986). Female EBG are red to brown and may have a series
of pale spots on their sides (Figure 1; Hutchins and Swainston 1986; Gillanders 1999; Gomon
et al. 2008). Male EBG are grey to blue (Figure 2; Hutchins and Swainston 1986; Gillanders
1999). A distinctive feature of EBG are the blue and orange scribble lines radiating from the
eyes of most sizes (Hutchins and Swainston 1986; Gillanders 1999).

4.2.2 Reproduction and growth

Like many Labridae, EBG are protogynous hermaphrodites. They start life as females and
transform as adult females into functional males (Gillanders 1995b). As a result, the sex ratio
tends to be strongly biased towards females. This is apparent in SRMP data where females
comprised 63-100% of EBG individuals sighted in any sampling month where sex was
recorded. In a Sydney based study, most females matured between 2+ and 4+ years, at 240-
280mm SL (Gillanders 1995b). The age and size at sex change may vary between reefs. For
example, at 2 different sites near Botany Bay, all fish over 520mm were male at site 1, but at
site 2 all fish over 500mm were male. At site 1, all fish aged <19 years were female and all
fish over 20 years were male. At site 2, however, there was considerable overlap in age
distributions of males and females. Although males were generally older than females, the
age of males ranged from 10-29+ years (Gillanders 1995b).

As with most protogynous labrids, a change in colour accompanies sex reversal in the
EBG. This colour change may also be partially related to size as blue females tend to be
larger than other females (Gillanders 1995b). Although sex change appears to occur at a
critical size (~500-600mm SL), social and behavioural factors may also be important. For
example, the size at sex change may be influenced by social hierarchies as well as densities
of males and females (Gillanders 1995b; Gillanders 1999).

There is a lack of information on the reproductive behaviour of EBG. Adult EBG live
on coastal rocky reefs, but their spawning behaviour and locations are unknown. EBG spawn
between June and October. Settlement mostly occurs between July and September, implying
that that the larval life of EBG may be 2-4 weeks (McNeill et al. 1992; Worthington et al.
1992; Gillanders 1995b; Leis and Hay 2004). A study on the larval development of EBG on
the central coast of NSW indicates that most of the larval phase occurs on the continental
shelf, where they remain at depth (20-30m) during the day. Larvae then settle into estuarine
seagrass beds at 7-8mm and metamorphose into juveniles at ~10mm (Leis and Hay 2004).
Evidence from otolith microchemistry of EBG adults, however, suggests that recruits settle in
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both seagrass and rocky reef environments (Gillanders and Kingsford 1996). It is not known
how larvae move from the continental shelf to these juvenile habitats.

Recruitment into seagrass appears to occur in pulses. In a study of juveniles at Botany
Bay, abundances of juveniles increased significantly in July and then again in October,
representing two cohorts. These cohorts remained in the habitat for at least 3-4 months
(Worthington et al. 1992). Growth rates varied, being slowest in winter (0.21nifhahgn
water temperatures were lowest. Growth rates peaked at 0.39mmjastyprior to loss of
the cohort from the habitat (Worthington et al. 1992). The growth rates of adult EBG have
not been directly measured, but otolith analysis has indicated that growth rates of females
(180-350mm SL) from estuarine reefs and open coastal reefs are similar (Gillanders 1997a).
The average size of EBG aged 2 years is 230mm SL (0.26kg), at 10 years is 480mm SL
(2.4kg), at 20 years is 620mm SL (5.3kg) and at 30 years is 725mm SL (8.4kg; Gillanders
1999). EBG may live for at least 35 years (Gillanders 1995b).

4.2.3 Habitat

Juvenile EBG are most abundant in shallow areas of inner estuarine reefs while large adults
(>400mm SL) are most abundant in deeper areas of more exposed coastal reefs (Gillanders
1997b; Gillanders 1999). Size frequency patterns of abundance together with otolith
microchemistry and growth rate analyses suggest that EBG undergo post-recruitment
migrations from juvenile habitats in shallow (1-3m), sheltered seagrass or kelp to deeper
(>5m), exposed rocky reef adult habitat (Gillanders and Kingsford 1993; Gillanders and
Kingsford 1996; Gillanders 1997a; Gillanders 1997b; Gillanders and Kingsford 1998).

Patterns of juvenile density in different habitats are probably determined by the
availability of shelter, food and the presence of competitors and predators (Gillanders and
Kingsford 1998). EBG do not settle on bare sand (Bell et al. 1987; Gillanders and Kingsford
1993) and few larvae settle in seagrass beds with <25 ledvestause these do not provide
sufficient shelter (Worthington et al. 1991). [hostera capricorni seagrass, relative
abundances of juvenile EBG indicate a preference for areas with long dense leaves compared
to long thin, short dense and short thin leaves (Bell and Westoby 1986). In rocky reef habitats
in Sydney and the central coast of NSW, small EBG (<250mm SL) are found almost
exclusively in shallow (3-10m) fringe dtcklonia forest habitats. They are rare or absent in
deeper urchin grazed barrens (3-20m) and sponge garden (15-22m) habitats (Fisheries
Research Institute 1987; Gillanders and Kingsford 1993; Gillanders and Kingsford 1998;
Curley et al. 2002; Morton and Gladstone 2011). These habitat associations are likely to be
related to the availability of shelter from predators as well as the availability of suitable prey
items. For example, juveniles feed on crustaceans frequently found in algae (Gillanders and
Kingsford 1998; Curley et al. 2002; Morton and Gladstone 2011).

Larger EBG are less restricted by depth and habitat type as they are less dependent on
shelter and are capable of consuming larger and harder prey items, such as mussels and
urchins (Gillanders and Kingsford 1993; Gillanders and Kingsford 1998; Morton 2007).
Adult EBG are habitat generalists and their distribution and abundance does not appear to be
determined by the proportional representation of habitats (Gillanders and Kingsford 1998;
Morton and Gladstone 2011). The densities of adult EBG are similar across a range of
habitats that vary in depth and degree of shelter (Gillanders and Kingsford 1998; Curley et al.
2002; Fulton and Bellwood 2004). Although some studies have reported comparable
abundances of adult EBG in urchin grazed barrensEmkbbnia habitats (Gillanders and
Kingsford 1998; Curley et al. 2002), large EBG (750-849mm SL) may have a preference for
urchin grazed barrens habitat (Morton and Gladstone 2011).
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4.2.4 Foraging ecology

The EBG is a predominantly carnivorous benthic predator that consumes a wide variety of
prey items (Gillanders 1995a). There is only one published study on the detailed foraging
ecology of the EBG. This study investigated the diet, feeding behaviour and foraging habitat
use of different size classes of the EBG in the Sydney region (Gillanders 1995a). The diet of
recruits (17-26mm SL) was dominated by different prey items depending on habitat. Those
collected in seagrass consumed mainly tanaids, while rocky reef recruits ate mainly
harpacticoid copepods. The diet of post-recruitment EBG on rocky reefs varied with size and
was also related to habitat. Juvenile fish (<150mm SL) consumed gammarid amphipods and
other crustaceans in shallow fringe habitat, whereas adult fish (>200mm SL) ate more hard
bodied prey such as mussels and urchins in deeper turf and barrens habitats (Gillanders
1995a). Size specific dietary shifts in EBG are reflected by size related habitat shifts, but are
also probably influenced by factors such as morphology and behaviour. For example, adult
EBG are capable of crushing shells and biting at oysters, abalone and limpets. They also
attack and consume urchins by flipping them over and cracking them open (Gillanders 1999).

Variation in diet also occurred among seasons and sites. This probably reflects
differences in prey availability, which may be influenced by variation in the composition and
abundance of mobile invertebrates, the density of EBG and their competitors, and social
interactions (Gillanders 1995a). For example, the damselfish White Baarsa( microleptis)
is the main species seen to interact with the EBG, although there is little dietary overlap.
Parma microleptis are territorial and chase away much larger EBG. Behavioural interactions
have also been observed between the EBG and Crimson-banded WNagsabius
gymnogenis), Mado @Atypichthys strigatus), Goatfish (family Mullidae) and Morwong
(Family Cheilodactylidae; Glasby and Kingsford 1994; Gillanders 1999).

The foraging rates (bites/min) of EBG varied with size. Juveniles fed at a greater rate
than small females, and females fed at a greater rate than males. Variation in feeding rates
between sizes and sexes are likely related to factors such as different energy demands, social
and mating demands and the size of prey consumed. The pattern of feeding was not diurnal
(Gillanders 1995a).

4.2.5 Distribution and abundance

According to the published literature, EBG are distributed along the east coast of Australia
from Hervey Bay, Queensland to Wilson’s Promontory, Victoria (Hutchins and Swainston
1986; Edgar 1997; Gillanders 1999). The biogeographic affinity of the EBG is eastern
Australian warm temperate (Burchmore et al. 1985; Last et al. 2011), and this is reflected in
their abundance pattern across their range. For example, EBG population densities appear to
be highest on the central coast of NSW and around Sydney (Bell et al. 1987; Worthington et
al. 1991, Gillanders and Kingsford 1998; Curley et al. 2002; Morton and Gladstone 2011).
RLS, MB and SRMP data confirm that EBG are widespread along the NSW coast, less
common along the Victorian east coast and have occurred in small numbers around some
Bass Strait Islands since 2005 (Tables 1-3). In NSW, MB and RLS surveys have spanned the
entire coastline (n=420 sites) and included all seasons across multiple years (n=45 months;
Tables 1 and 2). EBG have been recorded in all these surveys (Table 1), and at 70% of the
sites surveyed (Tables 2-3). In Victoria, MB, RLS and SRMP surveys have included 203 sites
extending from the NSW/Victorian border to the south-western Victorian coast over multiple
years (n=91 months; Tables 1-2). EBG have been recorded only at sites north of Lakes
Entrance (n=25 sites) and only in small numbers (119 individual fish sightings recorded in
Victorian surveys compared to 5193 in NSW; Table 3). The densities of EBG in Victoria are
highest at Cape Howe and Beware Reef, the most northern survey sites (Edmunds et al. 2011;
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S. Howe and M. Rodrigue, Parks Victoria; M. Edmunds, Australian Marine Ecology, pers.
comms.). In Tasmania, MB and RLS surveys have spanned most of the coastline with the
exception of the central west coast, and include some sites off Bass Strait Islands (Table 2).
Surveys have been carried out at 418 sites over multiple years (n=101 months; Table 1). Only
9 individual EBG sightings have been recorded on these surveys (n=6 sites). Again, these
sightings are at the most northern survey sites, in the Bass Strait (Table 3). The Redmap
website (www.redmap.org.audocuments an additional sighting of a single EBG (30 cm
length) on the north east Tasmanian coast in March 2004.

Published surveys indicate that densities of EBG are relatively low compared to other
fish species, even on the central coast of NSW and around Sydney where they are most
common (Middleton et al. 1984; Fisheries Research Institute 1987; Fisheries Research
Institute 1990; Fulton and Bellwood 2004; Curley 2007; Morton and Gladstone 2011). EBG
do not school (Gillanders 1999) and this is supported by MB, RLS and SRMP data where
most of the sightings involve single animals. Anecdotally, individual EBG are believed to be
sedentary and remain on the same reef for many years (Gillanders 1999; Curley 2007). This
has been supported by the results of a recent tagging study indicating that juveniles and adult
male and female EBG have very small home ranges (K. Lee et al. unpublished data).

5. Discussion

5.1 History of the Eastern Blue Groper in Tasmania

On the basis of both ecological and historical evidence, it is unlikely that the EBG was
present in Tasmania in the 1800s, and if present, was certainly not common. Firstly, the
biogeographic affinity of EBG is eastern warm temperate (Last et al. 2011). Tasmanian
waters are classified as cool temperate. Any occurrence of EBG in Tasmania would have
been as extra-limital warm temperate vagrants and as such, uncommon and probably
restricted to north-eastern coastal waters. Secondly, EBG are blue only as large females and
males, usually when >500mm SL (Gillanders 1995b). Blue EBG (Figure 2) would have been
distinctive from Blue HeadN. tetricus, Figure 3) in Tasmania because the latter are not blue
all over, have a broad white vertical band and are also smaller (to 420mm SL; Gomon et al.
2008). The Blue Head\( tetricus) would not have been described as the largest species of
Parrot Fish in Tasmania (Kent 1888; Record 9 in Results) if the EBG had also been present in
any numbers. In addition, in a population of EBG, blue individuals are relatively uncommon
because EBG are protogynous hermaphrodites with the sex ratio strongly biased towards
females (Gillanders 1995b; Figure 1). Apart from Allport’s “large red fish” identified by
Gunther asC. gouldii (Allport 1876; Record 3 in Results), there is no suggestion in the
records of female EBG being present in Tasmania. It is possible that adult male Purple
Wrasse Notolabrus fucicola were assumed to be young Blue Groper (Record 24 in Results).
Cossyphus gouldii and Labrichthys tetricus occur in the same Allport collection of
Tasmanian fish identified by Gunther (Allport 1876; Record 3 in Resul&d)richthys
tetricus is a synonym folNotolabrus tetricus (Richardson 1840) (Bluehead or Blue-throated
Parrotfish; Last et al. 1983; Eschmeyer and Fricke 2011¥.@buldii, Gunther comments
that more specimens are desired (Record 3 in Results). This implies that this fish was
distinctive in some way and not common, and/or that he was not completely confident of his
identification. It appears that Gunther did misidentify some of Allport’'s specimens. For
example, specimen No. 16 was identified Sesrpaena panda, which is a synonym for
Neosebastes pandus (Richardson 1842), the Bighead Gurnard Perch found in South Australia
and south Western Australia. It is more likely that Specimen No. 16 was the then recently
described and similar speci&6 scorpaenoides (Guichenot 1867), the Common Gurnard
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Perch found in South Australia, Victoria and Tasmania (Allport 1876; Gomon et al. 2008;
Eschmeyer and Fricke 2011). Some misidentifications are not surprising as in a letter to
Allport, Gunther comments that the collection “arrived in a soft condition and required long
and patient treatment to restore their firmness” and that some specimens “were irretrievably
lost” (Allport 1876). It is probable that the specimen identified by Gunthér &ricus was

N. tetricus, known as the Blue Head in Tasmania, and that the specimen identified as C.
gouldii was a different species.

There is no other historical reference to the EBG in Tasmania that is supported by
information suggesting first hand experience of EBG in Tasmania. It is possible that the Blue
Groper appeared in lists because Gunther had identified a Tasmanian Shgaddii
(Allport 1876; Record 3 in Results) and also because of assumptions that the Blue Head of
Tasmania was the Blue Groper of Sydney (Records 9-10 in Results). In Johnston (1882), the
morphological description of the EBG is taken from published descriptions of the WBG and
is clearly not from first hand examination of specimens. Although the Blue Groper is
described as common, there is no information presented to support this (as for some other
species in this catalogue), such as where they are locally abundant (Johnston 1882; Record 5
in Results). In addition, there is a report that Johnston had never actually seen an EBG, but
that Allport had recorded it as having been found in Tasmanian waters (Morton 1888; Record
9 in Results). In other lists of fishes of Tasmania (Lord 1923; Lord and Scott 1924), the
morphological descriptions of EBG are again attributed to mainland sources (Roughley 1916)
and do not indicate direct examination of Tasmanian specimens (Records 15 and 19 in
Results).

Notolabrus tetricus are common on Tasmanian coastal reefs and often co-occur with
the closely relatedlotolabrus fucicola (Last et al. 1983). These species have probably been
abundant in Tasmania for millennia. TReeudolabrus species identified as dominating the
fish remains in Rocky Cape middens (Stockton 1982; Record 23 in Results) are
predominantly N. tetricus and N. fucicola (synonyms forP. tetricus and P. fucicola
respectively, Eschmeyer and Fricke 2011; P. Last, pers.comm.). In the 1800s, it had been
assumed that the “largest species of Parrot Fish” in Tasmania, known as the “Blue Head”,
was the EBGC. gouldii). Enough uncertainty existed, however, to prompt Mr. Kent to verify
this identification when he visited the Australian Museum in Sydney (Kent 1888; Record 9 in
Results). The identity of the Tasmanian Blue Head was confirmdd esuleus and L.
cyanogenus, both synonyms oN. tetricus, and not a<C. gouldii (Kent 1888; Ramsay and
Ogilby 1888; Eschmeyer and Fricke 2011; Records 9-10 in Results). In a Tasmanian fishery
report, Blue Groper are described as common during the season only (Anon 1883; Record 6
in Results). The EBG is a sedentary fish (Gillanders 1999; Curley 2007; K. Lee at al.
unpublished data), and its abundance does not vary greatly between seasons (Curley 2007). It
is probable that the Blue Groper was again confused heré\widiricus, as the blue throat
of N. tetricus males are much brighter during the breeding season, which could lead to a
perceived seasonality (N. Barrett, pers. obs.).

The only potential real evidence for the presence of EBG in Tasmania in the 1800s
was Allport’s specimen No. 2, described as a large red fish and identified by Gunther at the
British Museum as C. gouldifAllport 1876; Record 3 in Results). This specimen has recently
been located at the British Natural History Museum (BMNH 1875.11.12.5), with photographs
(Figure 4) and meristics provided by the Senior Pisces Curator (J. Maclaine). With the aid of
these, Allport’s specimen No. 2 has been identifieBambanus flavipinnis (Gomon 2001) by
M. Gomon (Senior Curator, Ichthyology, Museum Victoria) and P. Last (Ichthyologist,
CSIRO). Bodianus flavipinnis is an Australasian endemic occurring in waters from south-
eastern Queensland to south-eastern Tasmania and around the North Island of New Zealand
(Gomon 2006). No fish from any of Allport’s collections remain in Tasmania. There are
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some other fish specimens from the 1800s at the Tasmanian Museum and Art Gallery
(TMAG), but none of these are the EBG (P. Last, pers. comm.). There are no otolith
collections from this time (K. Medlock, Senior Vertebrate Curator TMAG, pers. comm.).

BMNH 1875.11.12.5

Bodianus flavipinnis
Gomon, 2001
Nater body: Eastern Indian Ocean

O e e e e e

Presented: M. Allport

30 cm

© The Natural History Museum, London

Figure 4. Photograph of Mr. Allport’'s specimen No. 2 identified in 1875 by Dr. Gunther as
Cossyphus gouldii (Record 3 in Results). This specimen was subsequently identified in 2011
by Dr. Gomon asBodianus flavipinnis. Image: H. Taylor, © Natural History Museum,
London.

5.2 Potential for the Eastern Blue Groper to benefit Tasmanian coastal reefs

It is concluded that EBG were not present in Tasmanian coastal waters in the 1800s in
ecologically significant numbers, if at all. However, EBG are currently present in very small
numbers in northern Tasmanian waters (Tables 2 and 3). It is likely that this reflects a
southward range expansion of EBG as a result of the southerly movement of the East
Australian Current. The northern and eastern coastal waters of Tasmania are continuing to
warm rapidly and it appears inevitable that the Tasmanian marine environment will become
core habitat for some species from northern bioregions in the future (Ridgway 2007;
Poloczanska et al. 2009; Last et al. 2011).

The EBG is a fish adapted to warm temperate coastal reef environments (Gillanders
1995b; Gillanders 1995a; Gillanders 1999; Gomon et al. 2008). The EBG present in
Tasmania are currently at the southern edge of their range. Further, EBG are protogynous
hermaphrodites which change sex from female to male at around 10 years of age (Gillanders
1995b; Gillanders 1999). Consequently, it is expected that it would take many years for a
reproductively viable population of EBG to establish naturally in Tasmania. This process
could be speeded up by managed translocation of EBG into Tasmania waters. While it is
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beyond the scope of this review to carry out a risk assessment for this, the potential for EBG
populations to benefit Tasmanian coastal reefs, as well as important knowledge gaps are
highlighted below.

As a large, long lived fish species, reproductively active and mature populations of
EBG are likely to exhibit sustained high levels of reproductive output and productivity over
time. This in turn may buffer these populations against environmental variations, such as
those driven by climate change (Myers and Worm 2003; Babcock et al. 2010; Bui et al.
2010). The east coast of Tasmania is warming much faster than the global average (Ridgway
2007; Lough and Hobday 2011) and reproductively viable populations of mature EBG could
mitigate the effects of climate change on Tasmanian coastal reef communities.

Of particular interest is the influence that EBG may have on the invasiven€ss of
rodgersii in Tasmania. Adult EBG are habitat generalists and are commonly seen in
association with urchin grazed barrens, especially when large (Gillanders and Kingsford
1998; Curley et al. 2002; Morton and Gladstone 2011). Adult EBG conSumadgersii
(Gillanders 1995a; Gillanders 1999) and are likely to be a key predatorrotigersii (S.

Howe, Parks Victoria, pers. comm.). However, once urchin grazed barrens are established, it
appears that only low densities Gf rodgersii are required to maintain this state (M.
Kingsford, pers. comm.). Populations of EBG in Tasmania may therefore have greater
potential to improve the resilience of macroalgal habitat against an ecological shift to urchin
grazed barrens habitat, than to reverse a stable urchin grazed barrens habitat back to
macroalgal habitat. This indicates that any managed translocation of EBG which included
control of C. rodgersii as one of its aims would need to be part of a larger integrated response
to the expansion of C. rodgersii

Although adult EBG appear to tolerate a range of habitats that vary in depth and
degree of shelter (Gillanders and Kingsford 1998; Curley et al. 2002; Bellwood et al. 2006),
the requirements of larval and juvenile EBG are more specific (Bell and Westoby 1986; Bell
et al. 1987; Fisheries Research Institute 1987; Worthington et al. 1991; Gillanders and
Kingsford 1993; Gillanders and Kingsford 1998; Curley et al. 2002; Morton and Gladstone
2011). Establishing ecologically viable populations of EBG in Tasmania would depend on
the availability of suitable juvenile habitat in shallow, sheltered seagrass or kelp. Recruitment
to these areas would also need to coincide with the availability of large numbers of suitable
prey items, such as amphipods and copepods (Gillanders 1995a; Morton and Gladstone
2011). However, the factors influencing recruitment of EBG are not fully understood. For
example, in a study on the recruitment of fish species associated with seagrass in NSW (n=16
sites), abundances of EBG recruits at one site (Pilot Harbour) were dramatically higher than
at other sites. The reasons for this were not clear but may have been related to the shape of
the harbour, oceanography and hydrography outside the harbour, or post-settlement survival
of larvae (McNeill et al. 1992).

In addition, it is not known where EBG spawn, how larvae move from the continental
shelf to seagrass beds, or how juveniles move from inner estuarine reefs to adult habitat on
open coastal reefs (Gillanders 1995b; Gillanders and Kingsford 1996; Leis and Hay 2004).
Linkages between estuaries and rocky reefs are important for sustaining populations of EBG,
but the specific connectivity required, such as distances, movement corridors, stepping stones
of natural habitat, are not known (Curley et al. 2002; Gillanders et al. 2003; B. Gillanders, A.
Jordan pers. comms.). Further, it is not known what relative contributions different EBG
juvenile habitats, such as seagrass and kelp, make to the adult population. There is also a lack
of information on many aspects of the behavioural ecology of EBG, such as reproductive
behaviour, and intra-specific and inter-specific social behaviours. For example, the factors
determining which females transform into males and the age or size at which this occurs is
not well understood (Gillanders 1995b; Gillanders 1999). Similarly, although EBG may form
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part of typical assemblages at particular sites and habitats (Morton 2007), and behavioural
interactions between EBG and other fish species are often observed (Glasby and Kingsford
1994; Gillanders 1999), the significance of these associations to the functional ecology of
EBG populations is not known.

It is unlikely that populations of EBG will become ecologically significant in
Tasmanian coastal reefs, either naturally or through managed translocation, unless they are
protected from fishing. EBG are particularly susceptible to spearfishing and gillnetting. This
has resulted in protection in NSW and Victoria. In NSW, EBG may only be taken by line
(bag limit of 2 over 30 cm length, only 1 over 60cm lengtlvw.dpi.nsw.gov.au/fisherigs
In Victoria, EBG are fully protected from fishing until April 2012, with a view to securing
permanent protection following a revietttf://new.dpi.vic.gov.au/fisherigs

There are potential benefits to hastening the range expansion of EBG in Tasmania to
assist adaptation to climate change of temperate reefs with reduced apex predator abundance;
the potential for control of. rodgersii is currently the most prominent benefit. However, the
unexpected consequences of introducing generalist vertebrate predators to new habitats for
the purpose of biological control are also well known and the need for a clearly developed
decision and risk assessment framework is well documented (e.g. Bax et al. 2001). The next
stage of this project will start to address how such decisions could be made.
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