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In the beginning: the origins of the Murray cod

The appearance of the first Murray cod is celebrated evidently by every poet on 
board – but Capt. K.-’s brief distich embodies, perhaps the pith of all of them: 
Murray cod! Murray cod! You’re the King of fish by God. (Adelaide Times, 8 
November 1853)

No species of animal, plant, fungus or any diverse group of life on this planet exists in isolation 
in space or in time. Each species holds a story in its DNA of how it got to be where it is now. 
And associated with that unique story are the stories of other species, either dead ancestors or 
living relatives. Like all life, the story of the Murray cod goes back several billion years, but 
let’s start a 100 million years or so ago (which is a much more manageable period of time). 
That was when we think the family to which the Murray cod belongs, the Percichthyidae or 
temperate perches, first made its appearance in the world’s waters.

Sometime back in the Cretaceous epoch 145.5–65.5 million years ago (mya), the first 
percichthyid fish swam, giving rise, over immense time and by incremental evolution, to 
other percichthyid species, which in turn gave rise to other species, and so on. Species 
were born and became extinct over this 100 million or so years, leaving us today with, 
at last count, 38 percichthyid species distributed across two continents. The origins, 
evolution and relationships among species of the Percichthyidae are the focus of this 
chapter.

First we will explore the beginnings of the Percichthyidae, then those of the genus 
Maccullochella, to which the four living cod species belong, and finally those of the Murray 
cod itself. Then the existence and location of the different genetic stocks of Murray cod will be 
revealed, and we will learn about the environment in which the Murray cod and its relatives 
lived and evolved. But, to put all of this and Murray cod into context, let us start with the 
world of fish and the fishes of the world.

The fish fauna of Australia
There are more than 32  000 living species of fish worldwide, and new ones are making 
their way into science books all the time (Fig. 1.1) [20]. There are the Agnatha (a group 
that includes the primitive jawless fish-like lampreys and the seriously slimy hagfishes) and 
the Gnathostomata or jawed fishes. The Gnathostomata includes Chondrichthyes (fish with 
skeletons of cartilage, such as chimaeras, sharks, skates and rays) and Osteichthyes (fish with 
skeletons of bone). The Osteichthyes can be further divided into the Actinista (coelacanths, 
‘living fossils’ that were discovered alive in the 1930s in the waters off the coast of South Africa), 
Dipnomorpha (lungfishes) and Actinopterygii (ray-finned fishes). In turn, the Actinopterygii 
are grouped into the Chondrostei (bichirs and sturgeons) and the Neopterygii, which includes 
the Teleostei, comprising a huge variety of fish and the ones we tend to be most familiar with: 
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Fig. 1.4. Distribution of the four species of cod. Source: Modified from Nock et al. [22] by SPAN, Charles 
Sturt University. Original artwork by James Knight.

Fig. 1.5. The main morphological features of a bony fish.
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The young and the restless: the early life of the Murray cod

‘I shan’t tell you about Old Soldier’s boyhood’, said the Murray. ‘It was remarkable 
only for its entire freedom from the fortuitous and very nearly catastrophic 
eventualities that became his daily lot during adolescence.’  – W.L. Williams, 
1951 [29, p. 142]

In many ways, spawning is the easy bit. What comes after, during the early life of a fish, is 
a lottery – which the vast majority of young fish lose. Losing this particular lottery means 
death. In species like the Murray cod, more than 99% of young die without reaching their 
first birthday. At the time of leaving the nest, young Murray cod must find food for the 
first time or die. And they must do so when physically and physiologically undeveloped and 
while navigating the slings and arrows of flowing rivers,7 their frail bodies virtually defenceless 
against poor water quality, disease, parasites and physical injury. The only thing protecting 
them from innumerable invertebrate and vertebrate predators during this dangerous time is 
their small size. It’s tough being a young fish.

Understanding the patterns and processes of ontogeny during the early life of a fish and the 
range of environmental conditions conspiring against survival, has fascinated fish biologists 
for more than a century [69]. It is through this understanding that we begin to appreciate 
what drives wild fish populations, which gives us insight into the workings of evolution and 
is vital for effective conservation and fisheries management. This chapter continues from the 
last: the fish have spawned and the eggs in the nest are being guarded and fanned by their 
father. It follows the development of the embryos through to hatching and then dispersing 
downstream in the flow, in what is termed ‘drift’. We’ll explore what we know of the food, 
feeding, habitat and movement of the early and later stages of the young Murray cod. And 
in the process, we’ll gain a greater appreciation of what makes it more or less likely for an 
individual fish to live long enough to reach maturity and contribute to the next generation.

Time to hatching
In the 1930s, Dakin and Kesteven [59] and, in the 1960s, Lake [43] documented the 
embryological development of Murray cod, so we know many of the processes that occur 
during that phase of the fish’s life (Fig. 3.1). There are lots of technical details that I will not 
include here, many of them not unique to the Murray cod. But the incubation time – from 
fertilisation to hatching – is important, because not only is the period in the nest a critically 
important time if we want better production of fish in aquaculture or conservation of a 
species, it also reveals much about the early life history of the fish. The longer the period from 

7 They are, however, more developed than some other species at the same age. They have large pectoral fins, which make them 
more capable swimmers than, say, golden perch or silver perch (Bidyanus bidyanus) [68].
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Table 4.1. The diet of adult Murray cod
I used mostly primary sources, but also some secondary and unspecified sources. Only sources that I considered credible were 
included. Primary sources are ones where the writer actually witnessed the food in the fish; secondary sources are written by fish 
biologists who worked in the field and I consider their accounts scientifically credible; unspecified sources are again from fish 
biologists, but the statements of diet are more general.

Reference Food items Location Source

Bennett [135] 
(possibly trout 
cod)

Freshwater mussels, caterpillars and insects, 
crayfish

Yass and 
Murrumbidgee 
Rivers

Primary

Bathurst Free Press, 
19 November 
1853, p. 2

Small cormorant or black swan Lachlan River Primary

Macleay [62], 
Testimony of F.A. 
Thompson

Young Murray cod, freshwater mussels, 
crayfish, duck

Murrumbidgee 
River

Primary

Tenison-Woods 
[171]

Range of fish small enough to fit in their 
mouths

General Unspecified

McCoy [411] Fish and crustaceans, including Murray 
crayfish

General Primary

Fraser [194] Freshwater mussels, small Murray cod and 
other fish

Barwon River, 
Brewarrina

Primary

Royal 
Commission [242]

Crayfish, freshwater catfish, freshwater 
mussels

Lake George Primary

The Argus, 21 
January 1916

Scavenger, freshwater mussels swallowed 
whole, crow

Darling River Primary

Roughley [170], 
citing J.D. Ogilby, 
curator of fish at 
the Australian 
Museum and 
later Queensland 
Museum

Birds, reptiles, frogs, crustaceans General Secondary

continued

of adult Murray cod are generally quite similar to those of juvenile Murray cod and other 
cod species [92,105,106]. They have a strong preference for snags, relatively deep water and 
(usually) relatively slow currents [48,107,108]. The golden perch likes these habitat features 
too, but tends to be in shallower water than the Murray cod.

The general consensus is that as the Murray cod matures, it finds an unoccupied snag 
pile, establishes a territory associated with the snag then stays there for a considerable 
period [32]. There is, however, remarkably little hard information on this aspect of the 
fish’s life.

The Murray cod tends to be found naturally in the main channel or anabranches of 
rivers; it is not common in floodplain habitats or lakes, unless translocated there. Early 
accounts by explorers and settlers tell the same story (Chapters 7 and 8). But the Murray cod 
clearly occupied particular floodplain lakes in the past. There is evidence that for a very long 
time Aboriginal peoples (Chapter 6) and, after settlement, European commercial fishermen 
(Chapters 10 and 11) caught the species in large numbers in Lake Moira. Tens of thousands 
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Reference Food items Location Source

Macdonald [372] 
(from 50 years 
prior)

Tiger snake, black duck Murray River at 
Barham and 
Moira in 1880s

Primary

Dakin and 
Kesteven, [59]

General description: shrimps, mussels. 
Bigger fish feed on fish

General Secondary

Whitley [28] General description: fishes, yabbies, mice, 
aquatic animals

General Unspecified

Rolls [373] Galah Namoi River at 
Boggabri, 
1950s–1970s

Primary

Langtry 1949–50 
(from 
Cadwallader [32])

Yabbies, Murray crayfish, shrimp, carp, 
golden perch, silver perch, European perch, 
freshwater mussels

Murray River 
and tributaries

Primary

Scott et al. [66] Various crustaceans, smaller species of fish General Unspecified

Hungerford [278] Dead animals, shrimps, crayfish, frogs, 
insects

General Primary

Cadwallader and 
Gooley [110]

As cod grow, its diet shifts from zooplankton 
to a wide variety of aquatic organisms, both 
invertebrate and vertebrate. Older fish mainly 
eat crustaceans (shrimps, yabbies, crayfish), 
freshwater mussels and fish (e.g. goldfish, 
European perch, carp, bony herring and 
occasionally silver perch and golden perch)

General Secondary

Merrick and 
Schmida [47]

Freshwater mussels, crustaceans, range of 
fish, ducks, small possums

General Secondary

Harris and 
Rowland [309]

Copepods and cladocerans, shifting to 
chironomid larvae and other insects when 
15–20 mm long. Adult fish: fish, crustaceans, 
molluscs, water birds, turtles, frogs, some 
terrestrial animals (e.g. snakes, mice)

General Unspecified

Allen et al. [132] Crustaceans, fishes, molluscs, turtles, small 
terrestrial animals (e.g. birds, mammals, 
snakes)

General Secondary

Ebner [89] Fish (90% by weight, 50% by no.), decapods 
(9%, 48%), snails (0.3%, 2%)

Murray River 
weir pools

Primary

Baumgartner [90] By number, downstream of weir: 18% fish, 56% 
decapods, 26% other. Upsream of weir: 12% 
aquatic insects, 31% fish, 44% decapods, 12% 
other. 32 fish downstream and 12 fish 
upstream of weir. Range of sizes 230–1250 mm

Upstream and 
downstream of 
Yanko Weir

Primary

Lintermans [133] Fish, crayfish, frogs General Unspecified

Doyle [95] Ovens River: fish (0%), decapods (≥40% 
frequency of occurrence [FO], 80% by no.), 
mice (20% FO, 20% by no.). Goulburn River: 
fish (≥14% FO, 11% by no.), decapods (≥70% 
FO, 89% by no.). Murray River: fish (≥19% FO, 
22% by no.), decapods (≥51% FO, 76%, by 
no.). Lake Mulwala: fish (≥19% FO, 39% by 
no.), decapods (≥75% FO, 63% by no.)

Ovens, 
Goulburn and 
Murray Rivers, 
Lake Mulwala

Primary

Table 4.1. Continued
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And so that became a rule that nobody ever tried to catch him again, you know. 
And I think there was another sort of traditional type of thing, where Aboriginal 
people may have, you know, in a situation like that, he may have been coming 
as sort of the boss creature of that part of things.

So we all knew and respected him, and didn’t ever want to catch him again. [145]

For the Nari Nari peoples, rivers were like a supermarket where food was plentiful, 
trading was common and the river was of critical importance to practising culture [146]. 
But for Aboriginal people, the Murray cod was and is more than just a food resource. It is an 
important example of the Indigenous way of being and knowing.

Fig. 6.1. Aboriginal names and locations for the Murray cod. Names are from published material and there 
may be minor errors in spelling or location. Sources: [135–144] and The Argus, 5 April 1910. SPAN, Charles 
Sturt University.
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the fish going through, but leaving a space at one side, however, so that when 
the fish found they could not get through the fence, they naturally made for the 
opening. A black would sit near the opening and just behind him a tough stick 
about ten feet [3 m] long was stuck in the ground with the thick end down. 
To the thin end of this rod was attached a line with a noose at the other end; a 
wooden peg was fixed under the water at the opening in the fence to which this 
noose was caught, and when the fish made a dart to go through the opening he 
was caught by the gills, his force undid the loop from the peg, and the spring of 
the stick threw the fish over the head of the black, who would then in a most 
lazy manner reach back his hand, undo the fish, and set the loop again on the 
peg. [186, pp. 35–36]

Preparing and cooking of fish
Albert Karloan described in detail the way the Murray cod was cut up by the Yaraldi in 
preparation for cooking [188]. The method was specific to this fish, presumably because 
of its size and the amount and types of meat involved. First the head was cut off; then a 
cut made down the flank, below the pectoral fin to the end of the caudal (tail) fin; then 
the caudal peduncle was cut away from the rest of the body; sometimes the backbone 
was removed and sometimes not; then the dorsal section of the fish was cut from the 

Fig. 6.3. Baiame’s Ngunnhu or ‘The Fisheries’ at Brewarrina, 1880–1910, Charles Henry Kerry. Source: 
Courtesy of Coffs Harbour City Council. Licensed under CC BY-SA 4.0.
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even harder and they were within a hair’s breadth of disaster when their food finally ran out. 
Thomas Mitchell, who came shortly after, not only ate the fish but named three of them.

‘Most erroneously called cod’: Mitchell introduces the Murray cod to Western 
science
Thomas Livingstone Mitchell (1792–1855) also fought in the Peninsular War against the 
French, but was mostly involved in mapping activities (Fig. 8.3). In 1814, Sir George Murray 
(after whom the River Murray was named), commissioned Mitchell to make plans of the 
major Peninsular battlefields. Ever an active man, after the war Mitchell and his wife Mary 
emigrated to New South Wales, arriving in Sydney in 1827. Mitchell was employed as 
Assistant Surveyor General. He became Surveyor General in 1828 following Oxley’s death 
and assumed sole responsibility for the Survey Department in 1830. He was in charge of 
roads and was very productive – many of the routes he devised are still used today.

He was not particularly astute politically, and had a run-in with Governor Darling that 
was only resolved when the latter was recalled to England. Mitchell petitioned the Acting 
Governor to send him exploring for a large river to the north-west of Sydney, the existence of 
which was suggested by the testimony of a runaway convict who had lived with an Aboriginal 
group for many years. Mitchell’s first expedition left in November 1831. They crossed and 
named the Peel, Namoi and Gwydir Rivers and made it to Moree, but did not find the large 
river that Mitchell was seeking. But Mitchell did find and name the Murray cod, which to my 
way of thinking is far more important. Mitchell’s second expedition set off in March 1835, 
with the objective of tracing the Darling River from the point where Sturt had left it, to the 
junction with the Murray River, because there was some uncertainty as to whether the two 
watercourses Sturt had encountered were actually one and the same. During this expedition, 
the botanist Richard Cunningham, who frequently went off by himself looking for plants, 

A B

Fig. 8.3. (A) Thomas Livingstone Mitchell. Source: Mitchell Library, State Library of New South Wales. (B) 
Map of Mitchell’s routes. Source: SPAN, Charles Sturt University.
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Plate 1. Contrasting the size of Murray cod: (A) larvae, (B) juveniles and (C) adults. Source: Courtesy of (A) 
Tim Kaminskas, (B) John Trethewie and (C) Cameron McGregor.

Colour plates
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gold at Ophir, north-east of Orange. Within a week of the news that gold had been found 
near Bathurst in May 1851, men were leaving Melbourne in droves for Sydney.

Melbourne’s founders were concerned about the drain on labour in the Port Phillip 
district as scores of able-bodied men made their way north. A committee offered a reward 
for the discovery of gold within 200 miles [320 km] of Melbourne. The first find was in mid 
July 1851 near Clunes, central Victoria (Fig. 10.1). Later that month, specks of gold were 
found only 20 miles [32 km] from Melbourne. In August 1851, a much more substantial 
find occurred near Ballarat, 70 miles [112 km] north-west of Melbourne. The speed with 
which the gold was discovered, that it seemed to be found everywhere, and the fact that not 
only specks but whole nuggets of gold had been stumbled upon by naïve bumblers, excited 
people enormously. The news spread like wildfire. The previously sleepy hamlets of Ballarat, 
Castlemaine and Bendigo would never be the same again.

Soon, the Victorian goldfields were outperforming those in California, and within a few 
months more than 12 000 mining licences had been bought. Gold escorts in November 1851 
were trundling to Melbourne with half a ton [500 kg] of gold, and production was increasing 
at a rapid rate. The rush was fuelled by the rumours (some true and some unsubstantiated) 
of extraordinary finds: one digger supposedly found 30  lb [13.5 kg] of gold in one hour! 

Fig. 10.1. Victorian map of the goldfields, 1851. Source: [409], David Rumsey Map Collection, David 
Rumsey Map Center, Stanford Libraries.


