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INTRODUCTION
The iconic Macquarie Perch Macquaria australasica Cuvier 1830
as currently recognized is a moderate-sized fish growing to 46
cm in length and 3.5 kg in weight, with an elongate-oval body
which is laterally compressed. It is regularly taken by
recreational fishing enthusiasts wherever it is found. While some
populations have arisen in some rivers and reservoirs from
specimens translocated by humans (e.g. the Yarra River in
Melbourne, Victoria), it is known to naturally occur in the
drainages of the Murray Darling Basin (flowing west) and also
the Shoalhaven and Hawkesbury/Nepean River systems in
coastal New South Wales (flowing east).

Dufty (1986) found that three genetic stocks exist worthy of
species-level recognition.
These were those populations naturally occurring west of the
Great Dividing Range, the Hawkesbury River specimens and the
naturally occurring specimens in the lower Shoalhaven River
system, including specimens taken from the tributary Kangaroo
River.

In line with the Australian Federal Government’s “Big Australia”
policy, that being to increase the human population of 25 million
(2020), from 13 million in around 1970, to over 100 million within
100 years “so that we can tell China what to do”, as stated by
the former Prime Minister, Kevin Rudd in 2019 (Zaczek 2019),

the human pressure on the relevant ecosystems has increased
in line with the human populations nearby and will clearly
continue to do so.
Numbers of fish have declined sharply in many parts of the
range of putative Macquaria australasica, in particular that
population from the Shoalhaven River system.

Local environmentalists, including an organisation called
“OzFish Unlimited” in 2019 sought to conserve the sharply
declining and potentially extinct Shoalhaven River population, by
searching for remaining specimens (Copeland, 2019).

They found difficulties getting public support for their actions as
the local population was being treated by government as merely
one of many populations of putative Macquaria australasica.
The Shoalhaven River population had not been formally
recognized by science as taxonomically distinct and was
therefore being treated as non-existent by the State Wildlife
Department.
It was therefore not eligible to be funded by government for any
conservation program.

I was approached by a number of people to formally name the
Shoalhaven River population as a separate species to enable
conservation programs to be enacted to save the species,
assuming it was not already too late.

Two new species of fish, previously confused with the Macquarie Perch
Macquaria australasica Cuvier 1830 (Actinopterygii: Perciformes:

Percichthyidae) from east coast drainages in Australia.
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ABSTRACT
The iconic Macquarie Perch Macquaria australasica Cuvier, 1830 as currently recognized is a moderate-sized
fish growing to 46 cm in length and 3.5 kg, with an elongate-oval body which is laterally compressed. It is
regularly taken by recreational fishing enthusiasts wherever it is found. While some populations have arisen in
some rivers and reservoirs from specimens translocated by humans (e.g. the Yarra River in Melbourne,
Victoria), it is known to naturally occur in the drainages of the Murray Darling Basin (flowing west) and also
the Shoalhaven and Hawkesbury/Nepean River systems in coastal New South Wales (flowing east).
Dufty (1986) found that three genetic stocks exist worthy of species-level recognition.
These were those populations naturally occurring west of the Great Dividing Range, the Hawkesbury River
specimens and the naturally occurring specimens in the lower Shoalhaven River system.
As the two eastern forms are unnamed, the purpose of this paper is to formally name those species.
Keywords:  Fish; taxonomy; nomenclature; Macquarie Perch; Macquaria; australasica; Murray River; Darling
River; Yarra River; Shoalhaven River; Hawkesbury River; Nepean River; Kangaroo River; New South Wales;
Australia; new species; hoserae; honlami.
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MATERIALS, METHODS AND RESULTS
Before formally naming the Shoalhaven River population of
putative Macquaria australasica I had to verify and confirm
claims that the said fish was in fact sufficiently different from the
type form of M. australasica with a type locality of the Murray/
Darling River system to warrant taxonomic recognition.
To do this, specimens were examined from the Shoalhaven
River system and all other parts of the known range of M.
australasica, to A/ Confirm if any forms warranted taxonomic
recognition beyond the single species currently recognized and
B/ If so, if there were any available names for those taxa.

Obviously a thorough review of the relevant literature was
undertaken to assist in the relevant tasks.

It emerged that genetic work had already been undertaken to
confirm that populations in the Shoalhaven River system and the
Hawkesbury/Nepean River system were genetically distinct from
the main (western) populations from the Murray/Darling River
system (Dufty 1986).
It also came as a surprise to find that while there were
numerous available names (synonyms) for populations of M.
australasica, all in fact applied to western populations and none
could be applied to either the Shoalhaven River system and the
Hawkesbury/Nepean River system populations.
The fish from the Shoalhaven River system and the
Hawkesbury/Nepean River system also were significantly
different morphologically from the Murray/Darling M. australasica
and so the fact that until now they had not been taxonomically
recognized came as an even greater surprise.

I also note that Anonymous (2018) wrote:

“Because of mor pholog ical and ge neti c d i ff erences
between Murray-Darling Basin and eastern Macquarie
perch (Hawkesbu ry-Ne pean and Shoalhave n) t here were
calls fo r revising the taxonomic stat us t o recognise the
Shoalhave n, Hawkesbu ry-Ne pean and Murr ay-Darl ing
Basin as sep arate species (Dufty 1986; Fa ulks et al ., 2010;
Faulks et al ., 2011; Pav lova et al ., 2017a; 2017b).”

Anonymous (2018) also noted:

“The Murr ay-Dar ling Basin and Hawkesbu ry-Ne pean
l ineages diverged approximat ely 385 000 to 119 000 ye ars
ago ( Pavlova et al ., 2017b). Th ere addi tional ly  appears  t o
be divergence within the Hawkesbu ry-Ne pean system,
with the southern Hawkesbu ry-Ne pean dive rgi ng f rom the
nort hern Hawkesbu ry-Ne pean appro ximat ely 191 000 to
58 000 ye ars ago ( Pavlova et al ., 2017b).

An indi vidual collected from the Kanga roo Rive r
(Shoalhaven system), pri or t o t he presumed e xtinction of
the Shoalhaven Rive r l ineage was found to be highly
diff erentiated f rom both the Hawkesbu ry-Ne pean and
Murray-Dar ling Basin lineage s ( Pavlova et al ., 2017b),
suppor ting a long term ev olutionary  trajectory  o f t he
Shoalhaven lineage.  Anal ysis of mitoc hondri al  l ineage
divergence showed that the Shoalhaven Basin dive rged
from the common ancestor of the Murray-Darling Basin
and Hawkesbu ry-Ne pean ar ound 1 332 000 to 419 000
years ago ( Pavlova et al ., 2017b).”

With the clear result being two unnamed forms, sufficiently
divergent to be named at the species level (see preceding), the
purpose of this paper is to formally name those species in
accordance with the rules of the International Code of Zoological
Nomenclature (Ride et al. 1999).

Of relevance also is that species-level recognition of the coastal
forms is in fact parallel to a position already taken with the two
still (known to be) living east coast species related to
Maccullochella peelii (Mitchell, 1838), which according to the
evidence of Pavlova et al. (2017b) diverged as a result of the
same geological event and at the very same time (citing Nock et
al. 2010).
Literature relevant to the investigation, taxonomic, nomenclatural
and wildlife conservation conclusions herein include Anonymous

(2018), Allen (1989), Appleford et al. (1998), Arthington (1991),
Arthington  and McKenzie (1997), Arthur Rylah Institute (2017),
Australian Capital Territory Government (1999), Battaglene
(1998), Broadhurst et al. (2012, 2013), Brown and Morgan
(2015), Bruce et al. (2007), Cadwallader (1978. 1979, 1981,
1984), Cadwallader and Backhouse (1983), Cadwallader and
Douglas (1986), Cadwallader and Eden (1979), Cadwallader and
Rogan (1977), Copeland (2019), Crowl et al. (1992), Cuvier
(1830), Dufty (1986), Ebner et al. (2007), Ebner and Lintermans
(2007), Erskine (2016), Faragher and Harris (1994), Farrington
et al. (2014), Faulks et al. (2010, 2011), Gehrke et al. (1999),
Gilligan (2005), Gray et al. (2000), Günther (1859), Hall et al.
(2009a, 2009b), Harris and Rowland (1996), Ho and Ingram
(2012), Ingram and De Silva (2007), Ingram et al. (1994, 2000),
Jackson (1981), Knight and Bruce (2010), Koehn and O’Connor
(1990), Koster et al. (2014), Lake (1959, 1971, 1978),
Lintermans (1991a, 1991b, 2002, 2005, 2006a, 2006b, 2007,
2008, 2012, 2013a, 2013b), Lintermans and Ebner (2010),
Lintermans et al. (2014), Lugg and Copeland (2014), MacDonald
et al. (2014), McKeown (1934), Nock et al. (2010), Pavlova
(2017a, 2017b), Pearce et al. (2017), Ride et al. (1999), Starrs
et al. (2011), Stead (1913), Todd and Lintermans (2015), Tonkin
et al. (2006, 2010, 2016, 2017), Trueman (2007), Wharton
(1968, 1973) and sources cited therein.

Rather than run the risk of species or subspecies becoming
threatened or extinct due to non-recognition of them as has
occurred before as shown in Hoser (2019a, 2019b), I have opted
to publish this paper in its current form.
Naming of taxa is perhaps the most important step in their
ultimate preservation and it is with this motivation in mind
(protection of biodiversity) that I have chosen to publish this
paper.

INFORMATION RELEVANT TO THE FORMAL DESCRIPTIONS
THAT FOLLOW
There is no conflict of interest in terms of this paper or the
conclusions arrived at herein.

Several people including anonymous peer reviewers who
revised the manuscript prior to publication are also thanked as a
relevant staff at museums who made specimens and records
available in line with international obligations.

In terms of the following formal descriptions, spellings should
not be altered in any way for any purpose unless expressly and
exclusively called for by the rules governing Zoological
Nomenclature as administered by the International Commission
of Zoological Nomenclature.
In the unlikely event two newly named taxa are deemed
conspecific by a first reviser, then the name to be used and
retained is that which first appears in this paper by way of page
priority and as listed in the abstract keywords.

Some material in descriptions for taxa may be repeated for other
taxa in this paper and this is necessary to ensure each fully
complies with the provisions of the International Code of
Zoological Nomenclature (Fourth edition) (Ride et al. 1999) as
amended online since.

Material downloaded from the internet and cited anywhere in this
paper was downloaded and checked most recently as of 2
January 2020, unless otherwise stated and were accurate in
terms of the context cited herein as of that date.
Unless otherwise stated explicitly, colour and other descriptions
apply to living adult specimens of generally good health and not
under any form of stress by means such as excessive cool,
heat, dehydration or abnormal skin reaction to chemical,
abnormal water conditions or other input.

While numerous texts and references were consulted prior to
publication of this paper, the criteria used to separate the
relevant species or subspecies has already been spelt out and/
or is done so within each formal description and does not rely on
material within publications not explicitly cited herein.
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MACQUARIA HOSERAE SP. NOV.
LSID urn:lsid:zoobank.org:act:53AC5FDF-308B-4074-9607-
4F3748C39C93
Holotype: A preserved specimen at the Australian Museum in
Sydney, New South Wales, Australia, Ichthyology Collection,
Specimen number IB.7906, collected from the Grose River,
immediately below and north of Blackheath, in the Blue
Mountains of New South Wales, Australia, Latitude -33.63 S.,
Longitude 150.28 E. This facility allows access to its holdings.

Paratypes:  1/ A preserved specimen at the National Museum of
Victoria, Melbourne, Victoria, Australia, Ichthyology collection,
specimen number A31793-2, collected from Bowens Creek,
upstream of Mount Irvine/Bilpin Road, Blue Mountains, New
South Wales, Australia, Latitude -33.50 S., Longitude 150.47 E.

2/ A preserved specimen at the National Museum of Victoria,
Melbourne, Victoria, Australia, Ichthyology collection, specimen
number A21325 (Alt field no. PU99 71), collected from the pool
just below the Jack Evans walking track crossing at Erskine
Creek, approx. 4 km north-west of Warragamba, New South
Wales, Australia, Latitude -33.84 S., Longitude 150.58 E.
Diagnosis: The three species Macquaria australasica Cuvier
1830, M. hoserae sp. nov. and M. honlami sp. nov. have until
now been treated as one and the same species. They are all
separated from all other species within the Percichthyidae by the
following suite of characters: Form of the body is more-or-less
oblong, vertically compressed; eye moderate; cleft of the mouth
nearly horizontal, with the jaws equal. One dorsal, with eleven
spines, anal fin with three; all the spines strong. No teeth in the
jaws or on the palate. Branchiostegals five. Both limbs of the

praeoperculum serrated; operculum with two points. Scales
moderate, ctenoid. Air-bladder simple; pyloric appendages in
moderate number. Snout scaleless and elongate. The fourth and
fifth dorsal spines longest; the second of the anal fin much
longer and stronger than the third. D. 11/11, A 3/8, L. LAT. 65-66,
Caec. pylor. 3.
Colouration is more-or-less uniform almost black or dark silvery
grey to bluish grey or grey-green above (M. australasica) or
alternatively blotched with grey-brown, buff and dark-greyish
over the head and body and otherwise a greyish-silver or brown
colour (M. hoserae sp. nov. and M. honlami sp. nov.).
Nominate M. australasica from the Murray Darling Basin, grow
to 46 cm long and weigh up to 3.5 kg. Their colouration varies
from almost black or dark silvery grey to bluish grey or green-
grey above, paler to off-white below, often with a yellowish tinge.

Both M. hoserae sp. nov. and M. honlami sp. nov. are readily
separated from M. australasica as described above by having a
distinctively smaller size at maturity where they grow to less than
25 cm in length and weigh no more than 1.5 kg. Both species
are different to M. australasica in that they are blotched with
grey-brown, buff and dark-greyish over the head and body and
can otherwise be silvery-grey (M. honlami sp. nov.) or brownish
(M. hoserae sp. nov.) in colour on the upper surfaces and upper
flanks.
Both M. hoserae sp. nov. and M. honlami sp. nov. have one less
vertebrae than M. australasica.
M. hoserae sp. nov. is readily separated from both M.
australasica and M. honlami by being a generally brownish as
opposed to greyish or silvery in colour. Blotches on the lower
rear flanks are large and well defined, versus ill-defined in M.
australasica and broken in M. honlami sp. nov..
In side by side comparison, both M. hoserae sp. nov. and M.
honlami sp. nov. have more skin between the upper dorsal
spines, making them less prominent than is the case in M.
australasica. Also see the comparative photos between M.
hoserae sp. nov. (bottom) and M. australasica (top) on page 13
of Anonymous (2018) and M. honlami sp. nov. in Copeland
(2019).

The three species M. australasica, M. hoserae sp. nov. and M.

honlami sp. nov. can also be readily distinguished and separated
from one another by the colour of the iris, being silvery white in
M. australasica, silvery-grey in M. honlami sp. nov. and brown in
M. hoserae sp. nov..
The dark mid-lateral line is prominent in M. australasica and
indistinct in both M. hoserae sp. nov. and M. honlami sp. nov..
Conservation: Anonymous (2018) gives a detailed account of
the conservation history of the three species M. australasica, M.
hoserae sp. nov. and M. honlami sp. nov. and ongoing threats
they are aware of.
According to Huntsdale (2019) no M. honlami sp. nov. had been
seen in the wild for 20 years and the taxon may already be
extinct.

However the root cause of these problems, the human
overpopulation of Australia (see for example Zaczek 2019) is not
addressed.
The relevant comments in Hoser (1991) therefore apply.
Pavolva et al. (2017) argue for the mixing specimens of
populations of putative M. australasica including potentially the
three species identified herein, which would otherwise be
reproductively isolated.  The basis of the recommendation is to
aid genetic diversity and long-term survival of populations.
This contention is rejected here as no amount of genetic
diversity has protected any populations of these fish against the
onslaught of human activity since European settlement of
Australia and destruction of three unique genetic and biological
entities for uncertain short term potential gain in the face of a far
greater threat that is not being mediated is simply a waste of
time and effort.
Preservation of unique species in the wild state should be a goal
of wildlife conservation, as opposed to creating a planet full of
mutant mutts still under threat and decline from unabated
human population growth!
Distribution: M. hoserae sp. nov. is restricted to the
Hawkesbury Nepean River system of the central coast of New
South Wales, Australia, in particular the upper reaches that
flows through the Blue Mountains region of New South Wales as
well as southern tributaries of the Nepean River.
Specimens from the Georges River in western Sydney are also
tentatively assigned to this species.

Etymology: Named in honour of my mother, Katrina Hoser, of
Lane Cove (Sydney), New South Wales in recognition of
contributions to wildlife conservation over a period of more than
50 years.

MACQUARIA HONLAMI SP. NOV.
LSID urn:lsid:zoobank.org:act:C437A0BD-31C4-4ACA-833F-
2BC3C9620FCC
Holotype: A preserved specimen at the Australian Museum in
Sydney, New South Wales, Australia, Ichthyology Collection,
Specimen number I.16625-001, collected from the Kangaroo
River, New South Wales, Australia, Latitude -34.72 S., Longitude
150.50 E. This facility allows access to its holdings.

Diagnosis: The three species Macquaria australasica Cuvier
1830, M. hoserae sp. nov. and M. honlami sp. nov. have until
now been treated as one and the same species. They are all
separated from all other species within the Percichthyidae by the
following suite of characters: Form of the body is more-or-less
oblong, vertically compressed; eye moderate; cleft of the mouth
nearly horizontal, with the jaws equal. One dorsal, with eleven
spines, anal fin with three; all the spines strong. No teeth in the
jaws or on the palate. Branchiostegals five. Both limbs of the
praeoperculum serrated; operculum with two points. Scales
moderate, ctenoid. Air-bladder simple; pyloric appendages in
moderate number. Snout scaleless and elongate. The fourth and
fifth dorsal spines longest; the second of the anal fin much
longer and stronger than the third. D. 11/11, A 3/8, L. LAT. 65-66,
Caec. pylor. 3.
Colouration is more-or-less uniform almost black or dark silvery
grey to bluish grey or grey-green above (M. australasica) or
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alternatively blotched with grey-brown, buff and dark-greyish
over the head and body and otherwise a greyish-silver or brown
colour (M. hoserae sp. nov. and M. honlami sp. nov.).
Nominate M. australasica from the Murray Darling Basin, grow
to 46 cm long and weigh up to 3.5 kg. Their colouration varies
from almost black or dark silvery grey to bluish grey or green-
grey above, paler to off-white below, often with a yellowish tinge.
Both M. hoserae sp. nov. and M. honlami sp. nov. are readily
separated from M. australasica as described above by having a
distinctively smaller size at maturity where they grow to less than
25 cm in length and weigh no more than 1.5 kg. Both species
are different to M. australasica in that they are blotched with
grey-brown, buff and dark-greyish over the head and body and
can otherwise be silvery-grey (M. honlami sp. nov.) or brownish
(M. hoserae sp. nov.) in colour on the upper surfaces and upper
flanks.

Both M. hoserae sp. nov. and M. honlami sp. nov. have one less
vertebrae than M. australasica.
M. hoserae sp. nov. is readily separated from both M.
australasica and M. honlami by being a generally brownish as
opposed to greyish or silvery in colour. Blotches on the lower
rear flanks are large and well defined, versus ill-defined in M.
australasica and broken in M. honlami sp. nov..
In side by side comparison, both M. hoserae sp. nov. and M.
honlami sp. nov. have more skin between the upper dorsal
spines, making them less prominent than is the case in M.
australasica. Also see the comparative photos between M.
hoserae sp. nov. (bottom) and M. australasica (top) on page 13
of Anonymous (2018) and M. honlami sp. nov. in Copeland
(2019).
The three species M. australasica, M. hoserae sp. nov. and M.
honlami sp. nov. can also be readily distinguished and separated
from one another by the colour of the iris, being silvery white in
M. australasica, silvery-grey in M. honlami sp. nov. and brown in
M. hoserae sp. nov..
The dark mid-lateral line is prominent in M. australasica and
indistinct in both M. hoserae sp. nov. and M. honlami sp. nov..
Conservation: Anonymous (2018) gives a detailed account of
the conservation history of the three species M. australasica, M.
hoserae sp. nov. and M. honlami sp. nov. and ongoing threats.
According to Huntsdale (2019) no M. honlami sp. nov. had been
seen in the wild for 20 years and may already be extinct.

However the root cause of these problems, the human
overpopulation of Australia (see for example Zaczek 2019) is not
addressed.
The relevant comments in Hoser (1991) therefore apply.

Pavolva et al. (2017) argue for the mixing of specimens of
populations of putative M. australasica including potentially the
three species identified herein, which would otherwise be
reproductively isolated.  The basis of the recommendation is to
aid genetic diversity and long-term survival of populations.
This contention is rejected here as no amount of genetic
diversity has protected any populations of these fish against the
onslaught of human activity since European settlement of
Australia and destruction of three unique genetic and biological
entities for short term potential gain in the face of a far greater
threat that is not being mediated is simply a waste of time and
effort.
Preservation of unique species in the wild state should be a goal
of wildlife conservation, as opposed to creating a planet full of
mutant mutts still under threat and decline from unabated
human population growth!
Distribution:  M. honlami sp. nov. is restricted to the Shoalhaven
River system on the south coast of New South Wales, Australia,
where it is best known from the Kangaroo River system, which is
a part of the greater Shoalhaven River system. However none
have been seen in the wild for about 20 years (Huntsdale, 2019),
since about 1998 (Pavolva et al. 2017a) and the species may
therefore already be extinct.

Etymology:  Named in honour of Hon Lam, originally from
China, but more recently of north Ringwood, Victoria, Australia,
owner of the Fish Café, Park Orchards, in recognition of his
logistical services in feeding the team at Snakebusters:
Australia’s best reptiles at short notice on countless occasions
after the dedicated crew had spent many hours educating others
about wildlife and conservation in Australia’s best reptiles
shows, being the only ones in Australia that are hands-on and
let people hold the animals.
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