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Foreword

Most Australians would be unaware of the vital role imported seafood plays in

ensuring we can enjoy an adequate supply of seafood all year round. Seafood

imports will continue to expand to represent sales of more than one billion dollars

annually. The publication of this excellent Australian Seafood Handbook — an Iden-

tifi.ca.tion Guide to Imported Species is therefore timely and essential to the orderly

development of this significant sector of the commercial fishing industry.

Importers have craved for decades a mechanism that will create a level playing field in

trading, and want established guidelines to ensure consistency, stability and accuracy

in the naming and identification of imported species. Importers have needed a tool to

promote new attitudes and reliable practices in the marketing of seafood from abroad.

Used in tandem with the Australian Fish Names List, this publication provides the

opportunity for importers to develop a new approach to trading—it includes all the

material necessaiy to eradicate confusion and minimise excuses for improper naming

of species. This guide will trigger reforms in the seafood industry, which will pri-

marily benefit the consuming public. It is a significant new initiative towards

establishing a 'true to label' ethic.

The quality of information and the standard of presentation of this handbook will

make it a proud possession of every seafood trader in Australia. It will deseivedly find

its way to the desks of overseas suppliers and will become the mutual reference

when products are being labelled for export to Australia. It will be universally

embraced for that purpose alone.

This imported species guide, with its sister volume, the Australia Seafood Hand-

book — an Identification Guide to Domestic Species, will represent a unique reference

of world class for seafood species identification.

As representative of the Seafood Importers Association of Australasia Limited on Aus-

tralia's Fish Names Committee, I commend this guide to seafood traders at all levels

of distribution, for their enlightenment and compliance.

I have been involved in the commercial fishing industry domestically and globally

since 1948 as marketer, processor, exporter and importer, and therefore I cherished

the invitation to write this Foreword. I congratulate the CSIRO Marine Research team

who meticulously prepared this guide, and compliment the Fisheries Research and

Development Corporation for having the foresight to fund such an essential publica-

tion. The roles of Seafood Services Australia Limited and my fellow members of the

Fish Names Committee also deserve special acknowledgment.

"y^
Noel Gallagber
Seafood Traders of Australasia Pty Ltd, Brisbane
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Imported seafood

Australia's seafood selection is second to none. A wonderful variety of more than 800

domestic species is supplemented by an enormous and fascinating offering of imported

species and products. The quantity, diversity and origins of seafood imports to Australia have

increased dramatically in recent decades, and importers now supply more than 60% of the

market in Australia. Prior to the mid-1950s, only a handful of species, such as North Atlantic

cod, salmon and herring, were regularly imported. Less than 20 000 tonnes were imported per

annum from only a few countries (mainly Norway, Canada, South Africa, New Zealand and

the United Kingdom). Today, with efficient international chilled and frozen freight capacities,

and diversified Australian markets, the volume of imports has swollen enormously. In 2001,

about 140 000 tonnes of more than 225 species were imported from 50 countries. Of the

species imported, about 12 were cartilaginous fishes, 165 bony fishes, 18 crustaceans, 25 mol-

luscs and five were other varieties of seafoods. In the last decade alone, the total volume of

seafood imported has risen by 50%. The quantity of whole (chilled) imported finfish has
grown more than 30% in just the last four years. The total reported value of edible seafood

imports exceeded $870 million in the 2000-2001 financial year ^Australian Fisheries Statistics,
2002). In addition, but not included in this handbook, is a variety of other imported aquatic

species (e.g. bait products, fish feed, petfood, and aquarium fishes).

There are three main reasons for the recent increase in diversity of seafood imported for human

consumption:

vs^- Firstly, Australian fisheries fail to meet local demand for some products. In many such

cases, Australian fisheries are just too small. Although Australia's ocean territory is the

third largest Exclusive Economic Zone (EEZ) in the world, it is relatively clepauperate in

terms of seafood biomass compared with many other regions (e.g. New Zealand),

ranking fifty-second in terms of production. The food service trade, and fish burger and

fish finger manufacturers, require large volumes of white, bonecl-out fillets, which Aus-

tralian fisheries cannot supply. Hence, such products are largely imported.

•^^> Secondly, migrants have begun to source culturally familiar products from their native

lands. These largely differ from domestic species and products (e.g. various dried and

salted fishes, sauces and pastes, fish balls, and roe) and have introduced more diverse

flavours to local markets. This is particularly tme of products from South-East Asia. Aus-

tralians have demonstrated increasing acceptance of the new products on offer, thereby

increasing demand.

Finally, growth in the number of seafood species imported is related to competition

with domestic products from neighbouring countries. Many local species are also

caught in fishing grounds adjacent to the Australian EEZ (e.g. the Solomon Islands) and

foreign products are imported and sold alongside domestic products. Shipments arrive

regularly by air from New Zealand to be sold at many capital city wholesale markets.

Such imports are sometimes packaged differently to the local product in an attempt to

gain a competitive advantage.

An increase in the number of species has been accompanied by a significant diversification in

the source of imports. Asia and the South Pacific, rather than Europe and North America, are

now the dominant sources. Together, Thailand and New Zealand provided about 50% of the

quantity and value of seafood imports in 1999-2000. Ten years earlier, the same countries

provided only 33%. During the same decade, European imports diminished by almost half.

South Africa and South America also now supply a significant proportion of seafood imports.

A complicating factor in source country statistics is that products may travel to Australia via

INTRODUCTION I



1. Introduction

t^'o or three other countries. For example, most flyingfish roe imported from Japan is origi-

nally sourced from Malaysia or the Philippines.

Over recent decades, the 'commodity type' (e.g. fillets or whole fish) and condition (e.g. frozen,

chilled or dried) of imported seafood products have also diversified greatly. Historically,
imports were mostly restricted to salted or otherwise preserved products (particularly canned)

due to the relatively slow and cumbersome freight services then existing. However, modern

freight services allow efficient international transportation of all manner of products.

Commodity types imported include whole fish, trimmed finfishes, headed and gutted finfishes,
gilled and gutted finfishes, fillets, mollusc (e.g. bivalve) meat, crustacean tails, crab claws,

minced seafood meat, portion-controlled crumbed finfish, sauces, pastes, fish balls, surimi, and

roe. Some commodity types that contain seafood are not classified as 'seafood' on import sta-

tistics (e.g. Worcestershire sauce contains anchovy but is not considered a seafood import).

Products can be chilled, frozen, dried, salted, smoked, pickled, or canned (heated). Chilled

and frozen products comprise about 56% of imports, with canned items comprising about

29%, smoked, dried or salted about 2%, and other preparations about 13%. Canned products

have a longer shelf life than chilled or frozen products and are therefore popular in interna-

tional trade.

Many seafood products are imported to cater for specific needs (e.g. important ingredients in

unique Asian dishes) while others enter in higher volume for the food service industry. Many

(about 65%) of the imported species are also available in Australian waters and the bulk of
these are targeted by domestic fishers. Some other imports have closely related forms in Aus-

tralian seas. For example, hakes (A'leiiuccius species) imported from South Africa and South

America are closely related to southern hake <J\'l. australis), which is caught occasionally off

southern Australia.

If recent trends continue, Australia's seafood selection will further increase and diversify. Two

worldwide trends will affect future imports: firstly, increased retention and sale of domestic

bycatch species, and, secondly, a trend away from wild caught stocks to aquaculture products.

Asian imports already have a strong link to freshwater aquaculture products (e.g. freshwater

prawn, barramundi, and basa) and the volume of farmed fish on offer will increase.

Seafood names

The naming procedure that applies to domestic seafood species applies equally to imports. A

plethora of domestic common names, which has caused confusion for both industry and con-

sumers, is being simplified through the adoption of a unique, national marketing name for

each species or group of species. Likewise, seafood imports have attracted a variety of

common names, and many species are sold under two or more names in different regions

and/or at different times.

Obtaining uniformity of seafood names is perhaps more difficult for imported than domestic

species. Different foreign names remain attached to various species from capture or harvest to

the final consumer, and identical imports are sometimes sold side-by-side under different

names. Increasing diversity of imports has compounded confusion over names, as has inac-

curate species identification. By law, imported product—except that from New

Zealand—must be displayed with the country of origin or the word 'imported' displayed on

the packaging and/or labelling when traded or sold at retail level. Beyond that, however, there

is an urgent need for authenticity of labelling, and the adoption of standard marketing names

for all species sold in Australia, whether domestic or imported. This will ultimately provide

direct and indirect advantages to the entire seafood industry and give confidence to con-
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sumers. The entire chain will be protected because trade and retail customers are assured of

receiving the authentic product.

To advance this process, domestic and imported seafood marketing names were standardised

nationally through a. joint industry and government review group, the Fish Names Committee.

For more than 20 years this Committee has reviewed all available names of Australia's seafood

species. Approved domestic and imported names form the authoritative 'Australian Fish

Names List'. Details of the role of the Fish Names Committee, the latest fish names list, and the

process by which a marketing name can be approved or changed, are available from Seafood

Services Australia Ltd (see Appendix A).

Seafood import statistics also suffer from inadequate nomenclatural protocols. Statistics col-

lectecl by the Australian Government use international customs tariff codes that have a strong

Northern Hemisphere bias, and little relevance to Australia. The categories are very broad or,

where they are specific, generally relate to species that are rarely, if ever, imported. For

example, a code exists for 'coalfish' or 'coley' (Pollachius uirens), which is very rarely

imported to Australia, but major imports such as Nile perch (Lates niloticus) and blue

grenaclier (Macruronus novaezelandiae) are combined under an 'other' code. The customs

codes are also insufficient with respect to quarantine issues. They fail to differentiate between

gilled and gutted fish, and whole fish, which have different quarantine implications.

The Australian Quarantine and Inspection Service records all species for which an import

permit has been requested, but there is little or no correlation between this list and the

customs codes. It is therefore difficult to determine species names and origins without detailed

advice from seafood importers. The use of standard marketing names would simplify the

process for Australian Government staff.

The problem of identifying finfish fillets or other processed seafood has been largely over-
come by forensic techniques. For seafood imports this is very important as whole fish are

imported only in relatively small volumes. Regulatory and policing authorities can use these

methods to detect substitution or misrepresentation, which will increase consumer confidence

in names used by vendors. Forensics depend on genetic variation between species, and only

a small piece of fillet or invertebrate muscle is needed for identification. Protein fingerprinting

was chosen to identify species here because it is simple to use and can be employed outside

the laboratory. More refined DNA analysis will be required to identify many value-added

products, sauces and pastes, particularly where more than one seafood species is included.

Aim of this handbook

The aim of this imported species volume is to provide an affordable, easy-to-use guide to all

major seafood species imported to Australia, including their many product forms, and to link

each species to its approved, national marketing name. In the course of this research, many

previously unrecordecl imports were discovered in markets, and it is likely that the contents

included are incomplete. Therefore, this first edition will need to be expanded and refined sig-

nificantly in the future. Although much of the handbook's content is original, published

literature and anecdotal information from specialists and importers were often relied on for

product type, country of origin, size, depth range and distributional data. Contradictions and

omissions were noted in the literature and better data are needed for many species. Conse-

quently, we encourage comments and new information from industry representatives, and

readers who have a good knowledge of particular imported species. Please use the contact

details given on the reverse title page. Future editions may be combined with the domestic

species volume, and may become available on CD-ROM or on the internet.

INTRODUCTION
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Australian Seafood Handbook

Introduction

This reference is a companion volume to the Australian Seafood Handbook — an Icfentification

Guide to Domestic Species (Yearsley et a!., 1999), and is designed to help readers identify Aus-

tralia's main imported seafood species, whether whole, in fillet form, shelled or otherwise.

Together the two handbooks provide information required to identify most seafood sold in Aus-

tralia. Externally visible identifying features are provided for most species. In addition, a simple

genetic technique called 'protein fingerprinting' is used to further distinguish each species. This

information is detailed in a separate chapter. We have minimised the use of technical terms but

do so occasionally to avoid the repetitive use of long explanations. An illustrated glossaiy is pro-

viclecl to acquaint the reader with these terms. Related literature and references cited in the text

are listed in two sections: (A) seafood, and (B) protein fingerprinting.

The use of names

Use of this handbook requires an understanding of common, marketing and scientific names.

While a particular species may have a number of common names, it has only one approved

marketing name in Australia and only one valid scientific name internationally. For example,

one popular import (herring) has numerous common names depending on where it is from

and/or how it has been processed. These include Atlantic herring, herring, kipper, digby,

mattie and silcl. However, it has only one approved marketing name in Australia (herring), and

only one valid scientific name internationally (Clupea barengiis).

Common and marketing names

Many hundreds of common names have been used locally for Australia's 225 or so imported

seafood species. To minimise confusion, commercial species should be sold only under their

approved marketing name, highlighted as blue headings at the top of each page in the
seafood entries (Chapters 4-8).

There are two main types of marketing names—unique and group names. A 'unique' mar-

keting name covers only one species, whereas 'group' marketing names cover two or more

species (sometimes entire groups of related species known as 'families'). Some group mar-

keting names, which are also known as 'core' marketing names, are used as a default

marketing name for a number of similar species, some of which also have a unique marketing

name. The prawns provide examples of each marketing name type. 'Black tiger prawn' is a

unique marketing name that applies to only one species of prawn. 'Banana prawn', however,

is a group marketing name that applies to two very similar species. 'Prawn' is an even broader

group marketing name that can be used for all members of the infraorcler Caridea and the

superfamily Penaeoidea. As such, 'prawn' is also a core marketing name, a default group for

all prawn species, including those with unique marketing names. Hence any prawn, irre-

spective of whether or not it has a unique marketing name, can be marketed simply as

'prawn'. However, vendors usually prefer to distinguish between species by using the correct

unique name when one exists. In this handbook, group marketing names are identified by the

letter 'G' at the bottom, inner margin of each page where applicable. For group marketing

names of domestic species that are also imported, only the scientific names of the imported

species are listed in the seafood treatments. Hence, there are occasions (e.g. pearl perch)

where the letter 'G' signifies a group marketing name but the scientific name of only one

species is listed at the top of the page. In such cases, all relevant scientific names are listed in

the domestic species volume.

Invalid marketing names for a species are listed herein as 'minor names'. These include names

from an important source country or countries ancl/or names that have been applied to
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2. How to use this handbook

imported product of the species in Australia. The following country abbreviations apply:

Argentina—AR Germany—DE New Zealand—NZ

Australia—AU Hong Kong—HK the Philippines—PH

Brazil—BR India—IN Thailand—TH

Cambodia—KH Indonesia—ID United Kingdom—UK

Canada—CA Japan—JP United States of America—US

Chile—CL Malaysia—MY Vietnam—VN

China—CN Mexico—MX South Africa—ZA

Denmark—DK Myanmar—JVIM

If a country abbreviation is not given, the name/s is/are widely used. Generally, the 'minor

names' listed for Australia include old or erroneous marketing names rather than all other

common names used locally for the species. However, other frequently used common names

are included for some of the individual species covered by group marketing names. Some

valid names have been selected for historical reasons. For example, blue cod (Parapercis

colias) is unrelated to the true codfishes (families Gadidae, Moridae, etc.). However, the name

is entrenched in New Zealand and has been adopted in Australia.

The following imported seafood names are not featured in this handbook: 'Indian dogshark'

(Scoliodon laticaudus), 'coley' (Pollacbius virens), 'haddock' (Melanograimnus aeglefiniis),

•Pacific cod' (Gadus macrocephalus), 'Arrowtooth flounder' (.Atheresthes species), 'Dover sole'

(.Solea solea), 'Greenland turbot' (Reinbardtius hippoglossoides), 'Chub mackerel' (Scomber

japonicus), 'Atlantic ocean perch' ^Sebastes ma.rinus, S. mentella and S. viviparus), and 'baby

clam' (Meretrix species). In most cases this reflects a decrease in importance to Australian

markets. However, the names are still valid and should be used if required.

Occasionally, different species are marketed erroneously under the same name. The previous

name of one species (or group of species) may be the approved marketing name of another.

For example, 'North Sea whiting' ^Merlangius merlangus) has been sold under the approved

marketing name of 'whiting' (species of the family Sillaginidae). Extremely confusing scenarios
have eventuated for 'seaperch', 'seabream' and 'trevally', with several unrelated species, both

domestic and imported, sold under these names.

In some cases, a group marketing name is the same as an individual species' common name.

For example, 'hapuku', which is the marketing name of two types of temperate ocean-basses

(Polyprion species), is also the most frequently used common name of one of these (P. oxy-

geneios).

Scientific names and classification

Classification is a means of cataloguing organisms in a hierarchical manner resembling a

family tree. At the top of the tree are major groups called kingdoms. At the bottom of the tree,

each species is given a unique species name.

Each kingdom is divided into smaller groups called phyla (singular phylum). Similarly, each
phylum is divided into classes, classes into orders, orders into families, families into genera

and genera into species. Each rank or level in this hierarchy is called a taxon (plural taxa). For

example, here are the taxonomic groupings into which the Nile perch is classified:

Kingdom: Animalia (animals)

Phylum: Chordata (chordates)

iHOW^IiSEI
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Class: Osteichthyes (bony fishes)

Order: Perciformes (perch-like fishes)

Family: Centropomidae (giant perches)

Genus: Lates

Species: niioticiis

The term 'group' is used in this book to refer to taxonomic levels above a species. Sometimes,

those studying classification (taxonomists) subdivide such groups. For example, an order may

be subdivided into a number of infraorclers, or one family may be subdivided into a number

of tribes or subfamilies. Sometimes groups are aggregated. For example, a number of families

may be combined to produce a superfamily. Certain rules and conventions apply to the

endings of the names of higher-level group taxa. For example, order names end in '-iformes',

family names in '-iclae' and subfamily names in '-inae'.

The combination of the genus (plural genera) and species (plural species) parts constitute the

full 'species name'. While a species has only one species name, a genus may contain any

number of closely related species. To continue with the example of Nile perch (Lates

nUoticus), there are numerous other members of the genus in Africa and Asia. One, Lates cal-

confer (ban'amuncli), occurs in Australian waters.

Species names are italicised with only the first letter of the genus in upper case. The species

part of the name should not be capitalisecl. The genus name precedes the species part of the

name but may be abbreviated to its initial letter if no ambiguity results. For example, once

Nile perch has been introduced as 'Lates niloticiis' it may be referred to as 'Z. nHoticus'. If a

species has not yet been scientifically described, it is referred to by its genus followed by the

abbreviation 'sp.' Groups of species are sometimes referred to by 'spp'.

The author of a species (the person who described it) and the date it was described follows
the scientific species name. For species in this handbook, such details are listed in Appendbc

B. Parentheses around the author and date indicate that the species is no longer classified in

its original genus. A later worker, or the same worker in a later publication, transferred the

species to another genus.

Order of presentation of groups and species

Biological identification guides can be ordered in several different ways. To someone familiar

with the names, an alphabetical arrangement by common or scientific name is easy to use.

However, comparisons are difficult because similar species (members of the same family) are

not necessarily placed near each other. To enable comparisons to be made, guides often order

species scientifically (systematically), following an internationally recognised order based on

our knowledge of their evolutionary lineage. Obviously, while this is useful to biologists, it

can be extremely confusing for the lay-person.

This handbook uses a combination of alphabetic and systematic methods, making it user-

friendly to the non-specialist while still allowing comparisons of closely related species. Broad

group categories (cartilaginous fishes, bony fishes, crustaceans, molluscs and miscellaneous

seafood) are separated by chapter. Within chapters, families and family groups (two or more

closely related families) are ordered alphabetically by common name. Within families, individual

species or species groups are again ordered alphabetically this time by their marketing name.
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Information for a particular species or family can be found in a number of ways:

x^> your species can be found using a visual inspection of each finhsh or shellfish image;

x^> if you know the general group to which the species belongs but are unsure of its

correct name, you can quickly scan the contents pages (family and family-group

common names are listed)—the abbreviated family name is given with its component

groups in brackets;

x^. if you know the correct family or family-group common name, scanning the contents

will be unnecessary—the target group can be found alphabetically in the relevant

chapter and each chapter is colour-coded to assist navigation through the guide;

x^> once in the correct group, your species can be found from an alphabetic search of mar-

keting names within the section;

x^> you can search the index of common and marketing names (marketing names in bold

text), or the index of scientific names (family and other higher-level taxa names, only

included when specifically mentioned in the text, are in capitals)—in both indexes,

numbers in bold refer to the page where that species or group is featured, numbers

prefixed with T' refer to the relevant protein fingerprint figure;

;x^> you can also check Appendix B, which lists all families systematically and provides

cross-referenced page numbers. Group marketing names are highlighted in bold text

and ordered alphabetically by scientific name. Component species are indented and

also ordered alphabetically. Only those species mentioned in the text are included.

The protein fingerprinting chapter is arranged in the same way as the main identification

chapters—alphabetically by family (or family-group) common name. Page numbers for infor-

mation on the protein fingerprints are listed on the feature page for each species where

applicable (usually in the hllet box for fishes and at the end of the 'Remarks' section for inver-

tebrates and miscellaneous seafood).

Seafood treatments

Chapters 4-8 form the basis of this handbook. Most species with an approved imported

seafood marketing name are included. Other species, currently imported at low levels or

covered by a group marketing name, may warrant inclusion in future editions. Abbreviated

coloured headings at the foot of the page are used to flag sections of similar species, genera

or families. The groups treated in each section are listed sequentially on the contents pages.

The commonly used Australian name is sometimes different from its international name (e.g.

'mackerels' is used rather than 'tunas'). Similarly, family-group names are selected based on

local use and to minimise confusion. For example, members of the family Lutjanidae are

known as 'snappers' and 'tropical snappers'. However, as 'snapper' can be confused with one

of Australia's premium temperate fishes (.Pagriis auratus), 'tropical snapper' is used as both a

collective group marketing name and the section name.

Unique marketing names are treated on a single page. Group marketing names cover one or

two pages; the first (or only) treats the group as a whole, showing and naming a representa-

tive species. Where the fillet picture is of a different species, its species name is provided in

the fillet box. If two pages are used, the second contains specific information (common name,

distribution, distinguishing features, size and, where applicable, marketing name) on three

individual species. The species pictured on the first page is repeated on the second.
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Various other aspects of each species and group of species are discussed under the headings

below.

Identifying features

The main features (characters) by which a species or group of species can be most easily

identified are listed and highlighted on each figure as corresponding numbers to show each

feature's location. The number may be located near, rather than on, a particular feature to

make it visible. Internal features, and others that cannot be seen on the photograph, are iden-

tifiecl by a number within a circle. Features that separate closely related species are listed first.

Usually, each number refers to the same character on each species within a family or group of

families but this is not possible with larger groups. Character traits are not necessarily provided

for every species in the group.

Comparisons

Comparisons are made with closely related species (those in the same genus and family and

sometimes those in closely related families), firstly with domestic species and then with other

similar imported fishes. In special cases, species with a similar marketing name are also com-

pared (e.g. 'southern blue whiting' is compared with 'whiting') or when group-names could

be confusing.

Product

Only a small proportion of seafood imported to Australia is whole. Usually, products include

only the edible part of a fish making species identification difficult. For example, fillet iclenti-
fication is far more difficult than whole finfish identification, as many useful features such as

fin shape and mouth position are missing. However, other features can be used to identify a

fillet to a genus and sometimes to species. Commonly imported products are listed here, along

with diagnostic features and a brief description. For most finfishes, a photograph of the outer
(external), skinned fillet is included.

Veiy small finfish species, such as Asian whitebait, are marketed whole so a fillet photograph

is not included. Similarly, large fishes, such as tunas, are marketed as outlets or steaks rather

than fillets. In such cases, a outlet or steak photograph is usually provided. The identifying fea-

tures used here are discussed under the heading 'Characteristics of fillets' below. Additional

information is provided in the domestic species handbook.

Apart from informal comments in the 'Remarks' section, edible qualities are not discussed. All

the seafood consumed in Australia is esteemed by at least some ethnic groups or palates and

most species are generally highly regarded. However, preference for seafood types varies

greatly within the community. Future editions of the domestic and imported species hand-

books may contain taste comparisons and technical information describing changes that occur

during cooking.

Size

Weights are expressed for whole fishes in kilograms (kg) or grams (g). Multiply the kilogram
value by 2.2 for an approximate conversion to pounds. Lengths for sharks, bony fishes and

some invertebrates are expressed as total length, unless stated otherwise. Total widths are pro-

vided for some invertebrates (e.g. crabs). All length and width measurements are expressed in

centimetres (cm).
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Maximum sizes and weights recorded in the literature are often unreliable. Reported weights

are sometimes based on 'guesstimates'. Pounds have sometimes been confused with metric

units inflating the maximum weight of species. Lengths, which are based on either standard,

fork or total lengths, are rarely specified resulting in quoted sizes often being smaller than the

true size of the species. Often length only or weight only data have been recorded from out-

sized specimens. Consequently, reported maxima for the two types of measurement rarely

correspond, leading to gross over- or understatements of either size measure. Also, maximum

sizes of seafood species rarely reflect the normal size marketed.

We have evaluated the size of species, making use of the literature, anecdotes and museum

specimens, to provide a provisional review of international maximum and common sizes for

each species. 'Commonly imported' sizes reflect the size of fishes imported or the size of

fishes from which imported products were obtained. For many species, size data remain inad-

equate; the authors would like to receive any new data to refine further these statistics.

Habitat

This section includes information on the species' environment in the region from where it is

imported. Its general habitat—whether it lives mainly in freshwater, estuaries, near the coast 01-

offshore—is further qualified by its preferred habitat (whether it lives on the continental shelf,

continental slope, or is pelagic or bottom-dwelling, etc.). The depth at which the species is

found is provided when available and where relevant.

Distribution

The worldwide distribution of each species (or group of species) is shown on a map. Dark

blue shading is used for marine distribution while light blue shading shows freshwater and
estuarine distribution.

Fishery

This section summarises how and where commercial fisheries for the species occur, particu-

larly fisheries in the regions from where the species is imported. The source countries of

Australian imports and the species imported (for group entries) are listed.

Remarks

This informal section may include such items as details of any Australian fishery for the

species in question or other species marketed under the same name, a discussion of old or

anomalous marketing and scientific names, and some common interest issues such as

migrating behaviour, flesh taste and texture, and anecdotal information.

Characteristics of fillets

The edible qualities of different types of seafood can be assessed in a number of ways. Fea-

tures of the flesh, such as general appearance, moisture level, flavour, texture, colour and shelf

life, have all been used as measures of quality. Similarly, these features, along with many

others, can be used to identify the fillets of fish groups and, in some cases, species.

Fishes as a group come in all shapes and sizes, which remains apparent in the form of their

fillets. Their overall shape and muscle structure, extent of fat deposits, connective tissue

colour, and the presence or absence of remnant processing features such as scale pockets,
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lateral line, swimbladder, belly flap, sensoiy pores, and pin bones can be used to assist

species identification.

This handbook includes pictures and summary descriptions of fillets for most species, and a

glossaiy section defining and illustrating the key features (Figs 3.8-3.12). The use of fillets as

an identification tool will be treated comprehensively in more technical supplementary publi-

cations. In this handbook, we have attempted simply to demonstrate some of the variability

that exists among fish fillets (domestic and imported), giving examples where necessary.

Fiiiet shape

The most obvious feature of a fillet is its basic appearance. Short, deep-bocliecl fishes, such as

dories, usually produce short, strongly tapering fillets (Fig. 3.9A). Long, sleiuler fishes, such as

eels, usually produce long fillets with little taper (Fig. 3.9G). There is a variety of intermediate
forms between these extremes (Figs 3.9B-F). These forms are generally consistent within

species and may enable discrimination between close relatives. Larger fishes are often mar-

keted as outlets (Fig. 3.8C) and rays as flaps (Fig. 3.8D).

Other aspects of shape, such as thickness, are important in characterising fillets. The fillets of

rouncl-boclied fishes, such as tunas, are usually thick with a convex outer (external) surface.

These contrast strongly with pronounced laterally compressed (e.g. claries) or depressed (e.g.

flounders) fishes, both of which produce almost flat fillets.

Filleters may vary slightly in the way they cut a carcass, but the lower anterior angle of the fillet

is nonetheless surprisingly consistent within a species. This angle may vary from almost a right

angle (oreo dories) to obtuse angles exceeding 135° (flatheads). Removal of the belly flap can
dramatically change the appearance of the fillet. Some species are marketed with or without

the belly flap, depending on the flap's thickness and the ease of separating rib bones.

Similarly, the presence or absence of remnants of the swimblaclcler, its position and type can

be useful in discriminating not only groups but also members of groups. For example, among

domestic redfishes, the swallowtail (Centrobeiyx lineatus) has a thick swimbladder that pen-

etrates as a conical tube into the tail (well beyond the origin of the anal fill). Other reclfishes

(Centrobeiyx species) have a more delicate swimbladder that lies within the main body cavity.

The swimbladcler remnants are often trimmed from fillets but the conical remnant is usually

present in swallowtail fillets.

Another structure, a remnant of the caudal peduncle, may be present, although its absence

can be clue to the method of filleting.

Outer features

A key identifying feature on the outer (external) surface of a fillet is the skin. This may be
removed, depending on its thickness, revealing other characters such as muscle band structure

and features of the integument underlying the skin. The evidence of scale pockets, and their

size and ability or inability to remain intact after scaling, are important characters. Scales and

pockets may be deeply embedded (e.g. lings, Genyptenis species), indistinct (e.g. leather-

jackets, family Monacanthiclae) or totally absent (e.g. catfishes, family Ariidae). When absent,

the skin is sometimes covered in minute sensory pores. Similarly, the position and clarity of

the lateral line can assist in the identification of some groups, such as the trevallies (family

Carangiclae), whose lateral-line scales may be enlarged to form scutes. In the tunas (tribes

Sarclini and Thunnini), fleshy keels are present on the caudal peduncle that remain evident on

carcasses. Sharks are covered in small spiny scales known as clenticles.
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Skinned fillets may have traces of integument remaining that reflect the colour of the skin and
its connective tissue (Fig. 3.9D). The most common tones are translucent, white, pink, and

silver, but the integument colour of the upper and lower halves of the fish may differ. Similarly
the sliminess of the external membrane can vary from almost dry to very slimy.

The arrangement ofW-shaped, vertical muscle bands (myomeres, Fig. 3.8A), and the number

and form of exposed, outer pin bones in fillets are useful in distinguishing species. Each

myomere is separated from the next by a partition of the membranous skeleton known as a

'myoseptum' (Fig. 3.8A). Upper and lower muscle masses of the body are separated by a 'hor-

izontal septum' (Fig. 3.8A), referred to in the tissue descriptions as HS, appearing as a midline

(corresponding to the midpoint of the 'W). When present, the outer pin bones are either

exposed or embedded slightly in the anterior part of this septum (Fig. 3.11A).

The muscles above the horizontal septum form the 'epaxial mass', those below, the 'hypaxial

mass' (Fig. 3.8A). Myosepta appear either 'V or 'W shaped in each mass. The relative heights

of these masses, the lengths of the outer arms of the 'Vs and 'Ws in each mass, the position

of the horizontal septum, and the number of epaxial myomeres, are very useful in identifying

species. Similarly, the position of a line drawn through the posterior angle of the 'Vs in each

mass in relation to the horizontal septum varies greatly in fishes. In many perch-like fishes, the

epaxial line (referred to in the tissue descriptions as EL), which runs parallel to the dorsal
profile of the fillet, is convex in shape (Fig. 3.9A). Alternatively, it may converge with the HS

towards the tail end (Fig. 3.9B,F) or can be almost parallel (Fig. 3.9G). The orientation of the
hypaxial line (HL) can vary similarly.

In most fishes, the myosepta are distinct, but in some species (Fig. 3.9E) they can be difficult
to see, the myomeres either being strongly connected or the myosepta covered with fat.

The horizontal septum may also be concealed by another type of muscle, the red or dark

muscle band. The colour of this band has been used as an index of fillet age and handling

since capture. Reddish muscle is characteristic of finfish that were recently caught and/or

properly handled whereas a brownish band with gaping flesh (Fig. 3.12C) usually indicates
the opposite. The width and strength of this band also varies greatly even between related

species. In prolonged swimmers, such as tunas and trevallies, it is continuous, broad and very

thick (Fig. 3.9D), whereas in non-migratory fishes, such as the wrasses, it is barely detectable

(Fig. 3.9B). Thin red muscle bands often appear as 1-3 discontinuous bands that may taper

towards the caudal region (Fig. 3.8A). In garfishes the red muscle band is uniform in width
and continuous (Fig. 3.1 ID).

Inner features

The inner surface of a fillet, which is the part closer to the backbone, is equally useful for
identifying fish species. As the muscle fibres are cut when filleting, the flesh colour is clearer

than on the outer surface. Fresh fishes vary considerably in this character (Pig. 3.10A-J), but it

is reasonably consistent within a species. However, old or poorly handled flllets tend to

become yellowish or brownish, and this must be considered when assessing colour. Some

groups are distinctive—for example, the reddish flesh of most tunas, the orange flesh of

salmons (family Salmonidae), the green flesh of batfish (Piatax species), and the bluish-white
flesh of the grass whiting (Haletta species). Others, such as the garfishes (family Hemiram-

phidae) and some whitings (family Sillaginidae), have almost translucent flesh with greyish
'veins'. Colour reproduction in this handbook is as accurate as possible but some slight vari-

ations can occur.
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Similarly, the membmne of the gut cavity wall (the peritoneum) and the myosepta can vary

from transparent to silver, white or black (Fig. 3.8A,B). Other useful characters include fat

deposits (Fig. 3.8A), the muscle flakiness, and the remnants ofradial muscles (associated with

the dorsal and anal fins and arranged vertically). In some fishes, such as dories, these usually

remain even on trimmed fillets. Other fishes such as trevallies may have pockets or pits in the

flesh formed by outgrowths of the backbone (Fig. 3.12B). Macroparasites are rarely present in

the flesh; the most evident are tapeworms and these are often restricted to specific fish hosts.

Analogous to the outer pin bones are the various rib and intermuscular bones of the inner

surface (Fig. 3.12B). Some of these inner pin bones, particularly the ribs, are often removed by

filleting; when present, they are useful for distinguishing groups and species. In some fishes

(e.g. garfishes) pins not associated with the ribs extend well along the fillet and cannot easily

be removed from the flllet. Their size and number are important characters.

Protein fingerprinting

Chapter 9 presents protein fingerprint information on about 175 imported species. The prin-

ciples of the technique are outlined, together with a recommended strategy for checking

identification using these methods. Technical details are briefly presented. The main body of

the chapter shows a stylisecl protein fingerprint of each species, together with common vari-

ants when present; the accompanying text highlights the salient identifying features of the
imported members of each group, especially with respect to species separation. Additional

details on domestic species are in the domestic species handbook.

Appendu: A: Fish Names Committee

Appenclbc A lists the contact details of the secretary of the Fish Names Committee. The secre-

taiy can provide information on the Committee and the process the Committee follows to

amend or add a marketing name. These processes have changed slightly since the publication

of the domestic species handbook.

Appendix B: Table of species

The table in Appenclbc B includes all the marketing names and species names mentioned in

the text. One column heading requires further explanation (the others are discussed in various

sections above):

CAAB

Each species (including those covered by a. group marketing name) and each group marketing

name has been assigned a numeric code based on a system known as 'Codes for Australian

Aquatic Biota' (CAAB). These codes are used widely to link data on Australian fisheries and

on marine biota generally. The coding system was recently upgraded from six to eight digits

(Yearsley et al., 1997). At the time the domestic species handbook was published, codes for

invertebrate groups were in a transition phase and were therefore prefixed with '00'. All two-

digit prefixes have now been assigned and the new invertebrate codes are included here for

imported species. More information and a full list of codes are available on the internet at

www.marine.csiro.au/caab.
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abdomen: the part of the body containing the digestive and reproductive organs—in crustaceans
it consists of several segments (Fig. 3.5)

adductor muscle: in bivalve molluscs, a muscle that joins and closes the valves

adipose fin: a small fleshy fin, without fin rays, usually situated behind the clorsal or anal fins in
some finfishes (Fig. 3.3)

adrostral ridge: in prawns, a ridge that runs alongside the rostrum, sometimes nearly reaching the
posterior margin of the carapace

aUozyme: alternative enzyme forms encoded by different forms or alleles of a gene

analfiui: the unpairecl fin on the unclerside of the body behind the anus in finfishes (Fig. 3.3)

antenna (pl. antennae): the more lateral of the segmented, paired appenclages on the head of
crustaceans, usually long and whip-like (Fig. 3.5) but sometimes short, broad and flattened

antennule: the more medial (central) of the segmented, paired appenclages on the head of crus-
taceans (Fig. 3.5), usually shorter than the antennae

anterior: the front or head end (Fig. 3.3)

amis: external opening of the digestive system (Fig. 3.3)

aperture: the entrance or opening to the internal cavity of a single-shellecl mollusc (Fig. 3.6A)

AR: Argentina

arm: the sucker-bearing appendages surrounding the mouth of cephalopods (Fig. 3.7)

AU: Australia

axUlaiy scale: an enlarged scale-like projection at the axil of the pectoral or pelvic fins of some
finfishes

bar: a broad, more or less vertical, line of a different colour to the main (or adjacent) body colour;
see also stripe

barbel: a slender, fleshy, tentacle-like sensoiy structure on the head of some finfishes (Fig. 3.3)

barrel: the main body section of a finfish without the guts, gills, head, fins or tail

basal: the region of a projection (often a fin) nearest the body

beUy flap: post-filleting remnant of the muscle of the abclominal region or belly of a fish (Fig.

3.8B)

benthic: living on the sea floor

benthopelagic: free-swimming near the sea floor

bill: a usually long and thin anterior extension of one or both of a fish's jaws

bUobed: having tv.'o lobes

bivalve: a mollusc with two external shells (valves), for example an oyster or a mussel

blotch: an irregularly shaped area that differs in colour to the surrounding are; see also spot

body length: in crustaceans, the distance from the anterior margin of the carapace (near the eyes)
to the end of the extended tail fan; for finfishes, see total length

bony fish: any finfish with a skeleton made of bone rather than cartilage

BR: Brazil

breast: in finfishes, the ventral surface of the body below the pectoral fins (Fig. 3.3)

bycatch: the component of the catch excluding the targeted species; includes byproduct and dis-
cards

byproduct: the component of the catch that is caught incidentally, but retained and sold

CA: Canada
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canine tooth: an enlarged, conical tooth (for holding prey)

carapace: the hard, external shell of crustaceans that covers the 'body' (i.e. the head and thorax
but not the abdomen) (Fig. 3.5)

carapace length: in crustaceans, the distance from the anterior margin (near the eyes) to the pos-
terior margin of the carapace

cartilage: a skeletal material consisting of a matrix of white or translucent, soft, chondrin

cartilaginous: made of cartilage

cartilaginous fish: any finfish with a skeleton made of cartilage rather than bone

caudal fin: a fish's tail fin (Fig. 3.3)

caudal peduncle: the posterior part of a fish's body from the posterior end of the anal-fin base to
the base of the caudal fin (Fig. 3.3)

cephalopod: a mollusc such as a squid or an octopus that has eight or ten sucker-bearing
appendages originating from the head, and an internal shell

cervical groove: in prawns, a groove that runs obliquely across the carapace from the ventral
anterior third, posteriorly and towards the dorsal midline (Fig. 3.5)

cheek: in finfishes, the fleshy area in front of the preoperculum

chiUed: maintained at a temperature between -1°C and +4°C

CL: Chile

claspers: in cartilaginous fishes, paired cylindrical extensions of the pelvic fins of males used in
mating

cloaca: a common opening for digestive, urinary and reproductive tracts in many finfishes (Fig.
3.3)

CN: China

compressed: flattened laterally, from side to side

concave: arched, curved inwards (opposite of convex)

conical teeth: teeth shaped like a cone

continental shelf: the shelf-like part of the ocean floor beside continents and extending from the
coast to a depth of about 200 m; the area at about 200 m is called the shelf break

continental slope: the sloping, often steep, part of the ocean floor bordering the continental shelf
and extending to a depth of about 2 000 m; divided into the upper slope (200-700 m), mid-slope
(700-1 500 m) and lower slope (below 1 500 m)

convex: arched, curved outward (opposite of concave)

corselet: a band of specialised scales encircling the pectoral region of the body

crustacean: an invertebrate animal with a hard segmented outer shell (e.g. prawns, crabs, rock-
lobsters)

ctenoid scale: a scale with a spiny hind margin

cusp: a projection on a tooth

outlet: in finfishes, a section of fillet, including the backbone, removed by cutting approximately at
right angles to the backbone; in crustaceans, a portion of flesh removed from the tail

cuttlebone: calcified, surfboard-shaped internal shell of cuttlefishes

cycloid scale: a smooth-edged scale without spines along its hind margin

DE: Germany

deciduous: easily shed or rubbed off, usually referring to scales

demersal: living on or near the bottom of the ocean
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depressed: flattened from top to bottom

disc: the combined head, trunk and enlarged pectoral fins of some sharks and rays with depressed
bodies (Fig. 3.2)

DK: Denmark

dorsal: the upper surface of the body (or head) (Fig. 3.3)

dorsal fin: the impaired fin or fins along the upper surface of the back or tail of finfishes; in bony
fishes often divided into an anterior spinous portion and a posterior soft-rayed portion, which may

be separate fins (Fig. 3.3)

EEZ: Exclusive Economic Zone, the Australian EEZ is the oceanic area controlled by and sur-
Founding Australia; it extends 200 nautical miles from the coast and includes ocean around island

territories

epaxial Une: in a fish dllet, an imaginary line drawn through the posterior angle of the 'V formed

by the myomeres in the upper (epaxial) muscle mass (Fig. 3.8A)

fllament: a thread-like process or appendage

fUlet: a slice of flesh removed from the carcass of a finfish by cuts made parallel to the backbone

fin: in cephalopods, membranous extensions of the body that assist in locomotion, steering and
stabilisation (Fig. 3.7)

fin element: each spine or ray in a fish's fin

fin ray: see ray

fin spine: see spine

finlet: a small fin-like structure behind the anal and/or dorsal fins of some finfishes (Fig. 3.3)

fish: any aquatic vertebrate and invertebrate excluding mammals and amphibians

flagellum (pl. flagella): segmented, usually whip-like terminal section of an antenna or antennule
in crustaceans

foot: the large muscular mass on which single-shelled molluscs move (Fig. 3.6A)

fork length: the length of a fish from the tip of the snout to the fork of the caudal fin

forked: a common shape of a fish's caudal fin, one with a deeply concave or excavated hind

margin

free rear tip: posterior tip of a fin closest to the fin's posterior point of attachment (Fig. 3.1)

fresh: refers to product that has not been frozen, cooked or preserved by any process other than
chilling

frond: in some plants, a leaf-like expansion formed from by the union of stem and foliage

frozen: refers to product that is changed into a solid state as a result of reduction in temperature
and that is held at a temperature of -18°C or colder at its thermal centre (i.e. the last point in the
product at which a change in temperature occurs)

funnel: in cephalopods, a tube on the ventral side through which water is expelled to produce
locomotion (Fig. 3.7B)

funnel groove: in cephalopods, a depression that holds the anterior portion of the funnel (Fig.

3.7B)

fiusiform: spinclle-shaped, tapering to both ends

gastropod: a mollusc with one external shell (e.g. an abalone); sometimes called a univalve

genus (pl. genera): a nahu'al grouping of closely related species

gUl arch: a cartilaginous or bony arch supporting the gills and gill rakers of finfishes (Fig. 3.4); the
gill arch closest to the interior surface of the operculum is the 'first gill arch'
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gUl membrane: the skin on each side of the head that encloses the gill chamber during respiration

gill rakers: the peg-like structures along the front edge of the gill arches in finfishes (Fig. 3.4)

gUl sUt: a long, narrow gill opening in sharks and rays (Fig. 3.1)

groove: well-defined furrow

head length: in finfishes, the distance from the anterior tip of the upper jaw to the posterior
margin of the operculum

hepatic ridge: in prawns, a ridge that runs posteriorly near the anterior ventral margin of the cara-
pace, sometimes beginning close to the anterior margin (Fig. 3.5)

hinge: where two valves of a bivalve mollusc are joined, on the dorsal margin (Fig. 3.6B)

HK: Hong Kong

holdfast: in some algae (e.g. some seaweeds), an organ for attaching to the substrate

horizontal septum: line of connective tissue running centrally along the length of a fish fillet and
separating the muscle into the upper (epaxial) and lower (hypaxial) masses (Fig. 3.8A)

hypaxial Une: in a fish fillet, an imaginary line drawn through the posterior angle of the 'V

formed by the myomeres in the lower (hypaxial) muscle mass (Fig. 3.8A)

ID: Indonesia

IN: India

incisor tooth: a cutting tooth with a flat chisel-shaped tip

insertion: the posterior point of attachment of a fish's fin

integument: tissue between the skin and underlying muscle mass—remnants may be present on
skinned fish fillets (Fig. 3.11A)

ischlal spine: in prawns, a spine projecting from the third segment (counting from the body) of a

leg

isthmus: the fleshy area on the undersurface of the head between the gill openings

JP:Japan

keel: a fleshy or bony ridge (Fig. 3.3)

KH: Cambodia

lateral: refers to the sides

lateral Une: a line or row of pored scales or sensory organs along the side of a fish (Fig. 3.3)

lip: in abalones, the outer edge of the foot

lobe: a usually rounded outgrowth

lunate: shaped like a crescent moon, usually referring to a fish's caudal fin

mandible: the lower jaw (Fig. 3.3)

mantle: the muscular integument surrounding the internal organs of molluscs; in cephalopods it is
greatly strengthened (Fig. 3.7)

mantle length: in squids and cuttlefishes, the distance from the dorsal anterior margin of the
mantle to its most posterior point

maxilla: in finfishes, a paired bone forming the lateral margin of the upper jaw (Fig. 3.3); in crus-
taceans, some of the paired mouthparts

melanophores: black pigment cells in skin or internal membranes (Fig. 3.12B)

membrane: the thin layer of tissue covering part of an animal or connecting the fin elements in
finfishes

mid-lateral scales: a central row of scales along the side of a fish

GLOSSARY
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MM: Myanmar

molar tooth: a blunt and rounded grinding tooth

mollusc: aii animal belonging to the phylum Mollusca (e.g. scallops, clams and octopuses); mol-
luscs have soft bodies and hard shells

morphology: the physical form and structure of an animal

multicuspid: having two or more cusps (on a tooth)

MX: Mexico

MY: Malaysia

myomeres: segmentally arranged blocks of muscle in the bodies of finfishes (Fig. 3.8A)

myoseptum: line of connective tissue separating the bundles of muscle or myomeres (Fig. 3.8A)

nape: in finfishes, the region of the head above and behind the eyes, before the clorsal fin (Fig.

3.3)

nostril: external opening of the nasal organs, usually pore-like in finfishes (Fig. 3.3)

NZ: New Zealand

oceUus (pl. oceUi): an eye-like spot with marginal ring

opercular spine: a spine on the posterior margin of the operculum in finfishes (Fig. 3.3)

operculum: in finfishes, the bony flap covering the gills (Fig. 3.3); in single-shelled molluscs, a
hard, plate-like structure that partly or completely closes the aperture when retracted into the shell

(Fig. 3.6A)

origin: of a fish's fin, the most anterior point of a fin base

pectoral fins: paired fins just behind or just below the gill opening of finfishes (Fig. 3.3)

pelagic: free-swimming in the open ocean

pelvic fins: paired fins on the unclerside of the body between a fish's mouth and anus (Fig. 3.3)

pelvic scute: a scute located just anterior to the pelvic fin

pen: cartilaginous, feather-shapecl internal shell of squicls

peritoneum: membranous lining of the internal belly flap or body cavity housing the internal

organs (Fig. 3.8B)

PH: the Philippines

pin bones: rows of thin, usually exposed bones along or near the horizontal septum of the outer
(Fig. 3.11A) and inner (Fig. 3.12B) surfaces of a fish fillet; portions of ribs contained within the fillet
are frequently referred to as 'pin bones'

plankton: small animals and plants that float or drift with ocean currents

pore: a small opening or pit

posterior: the hind or tail end (Fig. 3.3)

precaudal pit: in sharks, a transverse or longitudinal notch on the clorsal or ventral surface just in
front of the caudal fin (Fig. 3.1)

preopercular notch: a notch located on the posterior margin of the preoperculum

preopercular spine: a spine on the posterior margin of the preoperculum in finfishes (Fig. 3.3)

preoperculum: the main bone forming the anterior part of the operculum m finfishes (Fig. 3.3)

protein fingerprint: the pattern of bands seen after a tissue sample is subjected to gel elec-
trophoresis and the gel stained with a protein-specific stain

protrusible: a condition of the jaws in which the mouth projects forward, downward or upward
as a tube when the mouth is opened

GLOSSARY
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ray: a flexible, often branched and segmented structure that supports a fish's fin (Fig. 3.3)

red muscle: relatively dark muscle evident as a flattened wedge extending outwards over the hor-
izontal septum on the outer surface of a fish (Fig. 3.8A)

rostral spine: a spine on the rostrum of a crustacean (Fig. 3.5), sometimes referred to as a rostral
'tooth'

rostrum: a forward-projecting, thick extension on the carapace of a crustacean (Fig. 3.5)

rounded: usually referring to a fish's fin shape, one with an evenly convex margin

run: electrophoresis procedure whereby proteins are separated in a gel medium on the basis of
their size and electrical charge; in a fast run the proteins move further and become more widely
separated from one another than in a slow run

scale: a small membranous or horny modification of the skin of many finfishes

scale pockets: remnant structures on a fish's skin after scaling—provide evidence of the size and
shape of scales

scute: a bony plate or enlarged, ridged scale (Fig. 3.3)

seafood: any fish or other aquatic plant or animal intended for human consumption

seamount: a mountain or hill on the seabed

shelf: see continental shelf

shelf break: see continental shelf

shellfish: aquatic molluscs and crustaceans

shoulder: the upper side of a fish just behind the head and usually above the pectoral fin (Fig.

3.3)

skin fold: an area where skin is bent over upon itself, forming a fleshy ridge

skin nodules: wart-like stmctures beneath the skin of some finfishes (Fig. 3.11C)

slope: see continental slope

snout: the part of the upper head in front of the eyes of finfishes (Fig. 3.3)

soft ray: see ray

species: a group of actually or potentially interbreeding animal or plant populations that are repro-
ductively isolated from other such groups

spicule: minute, plate-like, calcareous stizicture that provides support

spine: a sharp projecting point; in finfishes, a firm, undivided and unsegmented fin support (Fig.

3.3)

spinous: spine-like or bearing or composed of spines

spiracle: a respiratory opening behind the eye in sharks and rays (Figs 3.1, 3.2)

spire: the pointed or raised part of a single-shelled mollusc, opposite the aperture (Fig. 3.6A)

spot: a regularly shaped or rounded marking (usually small) that differs in colour from the adjacent
area; see also blotcb

standard length: in finfishes, the distance from the snout tip to the last caudal vertebra

stinging spine: the large, sen'ated, sword-like bony structure on the tail of some rays (Fig. 3.2),
sometimes abbreviated to 'sting'

stripe: a more or less horizontal line or marking of a different colour to the main (or adjacent)
colour; see also bar

suborbital: area below the eye

sucker: suction-cup structure on the arms and tentacles of cephalopods

GLOSSARY
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surimi: a Japanese term meaning finfish paste, and used to describe imitation seafood products
manufactured from extruded finfish flesh

swlmbladder: a sac (usually gas-filled) in the body cavity beneath the backbone of many Fin-

fishes—developed as part of the alimentary canal for buoyancy compensation (Fig. 3.8B)

tail fan: the terminal section of most crustaceans' bodies, consisting of a central telson and two
flattened appendages either side (Fig. 3.5)

telson: the central unit of a crustacean's tail fan

tentacle: in some cephalopods, one of two long, sucker-bearing arms originating near the mouth

TH: Thailand

thorn: a sharp tooth-like structure on the skin of a skate or ray (Fig. 3.2)

total length: of finfishes, the greatest distance from the tip of the snout to the end of the tail

truncate: with a straight margin, terminating abruptly; usually refers to fin shape

trunk: that part of a fish (other than the fins) between the head and the tail

tube foot: external muscular extension of the water vascular system of echinoderms, usually occur-
ring in rows

UK: United Kingdom

uiuvalve: see gastropod

US: United States of America

valve: each shell of a mollusc (Fig. 3.6)

ventral: refers to the lower surface or underside of the body (or head) (Fig. 3.3)

ventral fins: see peluicfins

VN: Vietnam

vomer: in fishes, a bone forming the front part of the roof of the mouth in the nasal region, fre-
quently toothed

ZA: South Africa

GLOSSARY
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Figure 3.1—Structural features of a generalised shark (lateral view).
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Figure 3.2—Structural features of a generalised ray (dorsal view).
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Figure 3.3—Structural features of a generalised bony fish.
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Figure 3.4—Structural features of a generalised bony fish outer gill-arch.
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Figure 3.5—Structural features of a generalised crustacean.
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Figure 3.6—Structural features of a generalised (A) single-shelled mollusc; and (B) bivalve mollusc.
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Figure 3.7—Structural features of a generalised cephalopod. (A) dorsal view; and (B) ventral surface
showing funnel groove.
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Figure 3.8—Fillet definitions: (A) outer fillet—cardinal fish (Epigonus telescopiis); (B) mner fiUet—cardmal
fish (E. telescopiis); (C) cutlet—yellowfin tuna (Tljunnus albacares); (D) ray flap—skate (Raja sp.).
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Figure 3.8—Fillet definitions, continued.
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Figure 3.9—Fillet shapes: (A) deep bodied, short—John doiy (.Zens fabei-); (B) deep, elongate, evenly
tapering—baldchm groper (.Choerodon rubescens); (C) elongate, deep, abrupdy tapering—redspot
emperor (J.ethrinus lentjaii); (D) bottle-shaped—blue-spotted trevally (Caranx bucculentus); (E) moder-
ately deep, elongate, gende taper—mullet Wugil argentea); (F) slender, pronounced taper—tiger Hathead
(.Neoplatycephalus richardsonf); (G) long, slender, barely tapering—longfin eel (Angullla reinhardtit).

upper profile extremely comex

tapering sharply

convex £L

belly flap removed (trimmed)
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Figure 3.9—Fillet shapes, continued
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Figure 3.9—Fillet shapes, continued
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£L parallel
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Figure 3.10—Fillet colours: (A) milky white—mdderfish (.Centrolophus nigei-); (B) pearly white—orange
roughy (Hoplostethus atlanticiis); (C) off-white yellowish—Ray's bream (Brama bramd); (D) off-white
greyish—garfish (Hyporhamphus quoyi); (E) bluish-white—grass whiting (Haletta semifasciata); (F) pale
pinkish—honeycomb rockcod (Epinephelus qitoyanus); (G) reddish-brown—^^ellowfin tuna (Thiinniis
albacares); (H) brown—Australian salmon (Arripis truttaceiis); (I) orange—Atlantic salmon (Sahno
salai-); (p green—batfish (Platax batauianus).

3.10A—milky white 3.10B—pearly white

3-lOC—off-white
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greyish
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3.10H—brown

3.10J— green

GLOSSARY



32 Australian Seafood Handbook

Figure 3.11—Other features, outer fillet: (A) morwong (Nemaciactylus macropterus); (B) Ray's bream
(.Brama brama'); (C) mdderfish (.Centrolophtis nigei); (D) garfish (Hyporbampbus quoyi~); (E) rock flat-
head (JPlatycephalus laevigatus); (F) greeneye dogfish (Squahis sp.).
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Figure 3.11—Other features, outer fillet, continued
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Figure 3.12—Other features, inner fillet: (A) black jewfish (.Protonibea diacanthus); (B) silver trevally
(Pseudocaranx dentex); (C) Australian salmon (Arripis truttaceiis).
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White-spotted dogfish
Squalus acanthias

Minor names: piked clogfish, spotted spiny dogfish, white-
spotted spurdog (AU), spikey clog, spiny clogfish (NZ)

Identifying features: bluish-grey with scattered white spots; hard spines preceding

clorsal fins; snout long and rather pointed; • rear inner edge of pectoral fin angular (not

long and pointed); teeth similar in shape in both jaws no anal fin; ,. clorsal fin distinctly

behind rear tip of pectoral fin.

Comparisons: Distinguished from other closely related grey clogfishes (Squalus species) by a
bluish body and sparse covering of white spots (otherwise greyish and lacking white spots).
Endeavour dogfishes (.Centropborus species) are similar in appearance but the inner edge of

their pectoral fin is extended to form a pointed flap and they have a lobe on the upper portion

of the cauclal fin.

Product: Fillets, and headed and gutted carcasses (chilled and frozen). All grey clogfishes have
long, skinless, slightly tapering, yellowish-white fillets. Imported fillets larger than domestic
product.

Size: To 125 cm and about 7 kg (commonly imported at 70-100 cm and 2-4 kg).

Habitat: Marine; mainly demersal on the continental shelf but occasionally on the slope to

depths of 700 m. Venturing inshore, off beaches and in bays over soft-bottoms, during

breeding season.

Fishery: Extremely abundant in cool temperate parts of both hemispheres. Imported mainly

from New Zealand where there is some target trawl fishing but most is taken as byproduct in

other trawl fisheries, in gillnets and by longlines.

Remarks: Small incidental catches using inshore gillnets and Danish seines. Sometimes con-

sidered a nuisance to fishers, often tangling gear or dominating trawl bycatch. Probably the

only clogfish species currently imported to Australia, although roughskin dogfishes (Deania
species) may occasionally be imported as 'snow fillets'.

- *f^
»'.<

\: / :•//./:!/

Untrimmecl. Protein fingerprint p. 178.

DOGFISHES 4.1
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Elephantfish
Callorhinchus milii

Minor names: elephant-shark, white fillets, whitefish (AU)

Identifying features: 0 snout modified to form hoe-shaped structure; © uniformly silvery
with a few dark blotches; © second dorsal fin with relatively short base; 0 caudal fin long,
pointed and arched upward; © skin smooth; @ teeth beak-like; 0 pectoral fins paddle-like;
© first dorsal fin much taller than second and preceded by strong spine.

Comparisons: Combination of smooth silvery skin, strong dorsal-fin spine, and hoe-shaped

snout distinguishes this fish from other fishes consumed in Australasia. Close relatives, the

ghostsharks (family Chimaeridae, p. 38), have a longer second dorsal-fin base, a filamentous

tail, and lack a strange fleshy snout.

Product: Fillets (chilled and frozen). Flesh vivid white, firm, boneless, without red muscle.

Silvery white integument usually residual on outside of fillet. Typically deeper than ghostshark
fillets. Imported fillet slightly smaller than domestic product.

Size: To about 120 cm and 10 kg (commonly imported at 60-90 cm and about 1.5-6 kg).

Habitat: Marine; bottom dwelling on sandy and muddy substrates of the continental shelf in
depths to 200 m. Migrates inshore between winter and summer to breed.

Fishery: Imported from New Zealand. Caught mainly in the breeding season by trawls and
gillnets.

Remarks: Also taken domestically by local fishers off southern Australia. A second species, the

Patagonian elephantfish (C. caliorhynchtis), is occasionally imported as frozen fillets from South
America.

Untrimmed. Protein fingerprint p. 178.

GHOSTSHARKS 4.2
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frhostshark
Hydrolagus novaezealandiae

Minor names: pearl fillets, white fillets (AU), dark ghostshark
(N2), chimaera

Identifying features: snout rounded; dark with pale spots and lines; second dorsal

fin with very long base; tip of tail extended into long filament; skin smooth; teeth
beak-like; pectoral fins paclclle-like; first dorsal fin much taller than second and preceded

by strong spine.

Comparisons: Distinguished from a related import, the elephantfish (family Callorhinchidae,
p. 37), in having a rounded snout (rather than one modified to form a fleshy, hoe-like struc-

ture), a much longer second clorsal-fin base, and an eel-like tail ending in a rubbery filament

(rather than a shark-like cauclal fin). A dark body overlain with silvery white spots and stripes

distinguishes it from domestic ghostsharks, which are usually plain silvery or blackish.

Product: Headed and gutted (frozen), and as fillets (frozen and chilled). Similar in appearance

to domestic ghostsharks. Fillets very pale but more slender than those of the elephantfish.

Size: To at least 100 cm (without tail filament) and about 3 kg (commonly imported at about
50-80 cm and 1-2 kg).

Habitat: Marine; wide-ranging, bottom-clwelling over soft substrates of the upper continental

slope between depths of 200- 500 m.

Fishery7: Caught commonly by demersal trawlers off the south island of New Zealand.

Remarks: Other ghostsharks may also be imported from New Zealand. Similar species are

taken by trawl and dropline off temperate Australia. Ghostsharks were formerly sold in local

regional markets as 'white fillets' or occasionally 'pearl fillets'.

Trimmed. Protein fingerprint p. 178.
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fruwmy shark
Muste/us lenticutatus

Minor names: gummy, smooth hound (AU), pioke, rig (N2)

-4

©

Identifymg features: @ second dorsal fin only slightly smaller than first; ® teeth in both
jaws flattened; @ greyish with tiny white spots; @ small lobe on outer edge at top of caudal
fin; © first dorsal-fin origin more or less above pectoral-fin rear tip; (isi) no furrow (precaudal

pit) at base of upper caudal-fin lobe; (v) no barbel in front of nostril; (fsi) no dorsal-fin spines.

Comparisons: Resembles the larger whaler sharks (family Carcharhinidae, pp 41-42) in body
shape (but lacks a distinctive furrow at the base of the upper lobe of the caudal fin) and the
similar-sized dogfishes (but lacks fin spines). The teeth of the gummy shark (flattened to form
crushing plates) and the presence of many small white spots on the back makes them readily
distinguishable from other imported sharks.

Product: Whole (chilled), headed and gutted (frozen) and as flllets (chilled and frozen). Fillets
long, slender, tapering slightly, yellowish-white. Very similar in appearance to domestic gummy

shark fillets.

Size: To 150 cm and 19 kg (commonly imported at 80-120 cm and 2-8 kg).

Habitat: Marine; demersal around the continental shelf, inshore to depths of about 200 m.

Fishery: Small to moderate resource taken mainly by gillnets and trawls in New Zealand's

spring and summer.

Remarks: Rig (M. lenticulatus) is the dominant imported gummy shark but other Mustelus
species are occasionally sourced from South America. The New Zealand species was initially

considered to be the same species as the domestic gummy shark (.M. antarcticus), but is now

recognised as separate. The two species are very similar and are sold under the same mar-

keting name. Supplements the fish-and-chip trade. Also sold in New Zealand as 'lemon fish'.

Trimmed. Protein fingerprint p. 178.

HOUND SHARKS 4.3
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School shark
Galeorhinus galeus

Minor name: snapper shark (AU)

Identifying features: second clorsal fin much smaller than first; ' teeth triangular with

lateral cusps, similar shape in both jaws; • plain coloured; ; •' large lobe on outer edge at top

of cauclal fin; first clorsal-fin origin above or just behind pectoral-fin rear tip; ": : no fun-ow

(precauclal pit) at base of upper cauclal-fin lobe; !. • no barbel in front of nostril; ' ; no ctorsal-

fin spines.

Comparisons: Very similar in general appearance to the whaler sharks (family Car-

charhinidae, pp 41-42) but lacks a precaudal pit and has a much more distinctive lobe at the

top of the cauclal fin. Compared to gummy sharks (.Mustelus species, p. 39), the second dorsal

fin is much smaller, the teeth are sharp (rather than forming crushing plates), and the skin

lacks white spots.

Product: Headed and gutted, as fillets, and separate belly flaps (frozen). Fillet skinned, deeper

than gummy shark fillets.

Size: To 180 cm and 33 kg (adults exceeding 140 cm and 15 kg in New Zealand, but imported
at about 70-80 cm).

Habitat: Marine; clemersal and midwater over the continental shelf and upper slope from

inshore to depths of at least 600 m. Young sharks use inshore bays and estuaries as nursery

areas.

Fishery: Imported from New Zealand since the 1950s. It is caught by gillnets or longlines, or

as trawl byproduct. Also sourced from South Africa.

Remarks: Wide-ranging shark found mainly in temperate regions. Capable of long migrations

with some fish tagged off New Zealand recaptured off Australia. Basis of a small but unportant

fishery off Australia and usually sold by fish-and-chip shops as 'flake'. Also known in the

Northern Hemisphere as 'soupfin shark' (California) and 'tape' (United Kingdom).

Untrimmecl. Protein fingerprint p. 178.
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Placktip shark (page l of 2)
Carcharhinus, Loxodon & Rhizoprionodon species

Minor names: tropical shark, whaler shark (AU), whitefish

Carcha rbi nus diissumieri

Identifying features: (i|) second dorsal fin much smaller than first; W) furrow (precaudal pit)

at base of upper and lower caudal-fin lobes; (;Si no dorsal-fin spines; ("!) first dorsal-fin origin

usually over or at rear of pectoral fin; ® pectoral fins short or of medium length; @ lobe at tip
of caudal fin veiy small; ('?) body usually greyish.

Comparisons: A mixed group of tropical sharks sold as 'blacktip shark' all have a streamlined

body shape, relatively small second dorsal and anal fins, and long upper caudal-fin lobe. They

are difficult to identify particularly after being finned. Unlike the related hound sharks (family
Triakidae, pp 39-40), they have crosswise h.irrows (precaudal pits) at the origin of both upper
and lower lobes of the caudal fin.

Product: Fillets (frozen) and fins (frozen and canned). Occasionally marketed as frozen trunks.

Fillets usually moderately elongate, off-white brownish. Included species regionally dependent

and impossible to identify without using genetic techniques.

Size: To at least 360 cm and 350 kg (commonly imported at about 100 cm or less).

Habitat: Marine; mainly pelagic over the continental shelf, frequently off reefs and inshore in

bays and estuaries, but several species occur in the open ocean.

Fishery: Caught using a variety of gear including gillnets, longlines, handlines and trawls. Tar-

geted for their fins as well as taken opportunistically as byproduct. Imported from various

Asian countries, and sometimes labelled as 'whitefish'.

Remarks: Whalers are the most commercially important tropical sharks. All are edible and

many are marketed in varying quantities throughout the Indo-Pacific. Sometimes eaten raw.

One of the two main domestic species, the spot-tail shark (C. sorrab~), is also taken in quantity

throughout Asia. Its fins and flesh are both commercially valuable. A related species, Indian

dogshark (Scoliodon laticaudus), is occasionally imported from South-East Asia. Some South

African product labelled as 'whaler shark' may be school shark (Galeorhinus galeus, p. 40).

^•'-;.:.^. -^;.s?:?^-'
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Placktip shark (page t of Z)
Carcharhinus, Loxodon & Rhizof>rionodon species

Carcharhinus dussumieri

Remarks: Commonly called 'whitecheek
shark', this species is widely distributed in the
Indo-West Pacific from the Persian Gulf east

to Queensland and north to southern Japan.
Prefers inshore areas near the bottom and
also extends to depths of about 170 m. Dis-
tinguishecl by a black spot on the second
dorsal fin, a triangular, moderately high first
dorsal fin, and a broadly parabolic or wedge-
shaped snout. Imported from South-East Asia
in various forms, although considered an
inferior fooclfish in some countries. To at least
90 cm (commonly imported at 75-85 cm).

Carcharhinus sorrah

Remarks: Commonly called 'spot-tail shark',
this species occurs in the Inclo-West Pacific
from south-east Africa to the Solomon Islands,
including northern Australia. It is common
inshore but also extends to depths of 140 m
on the continental shelf. As its common name
implies, it can be identified by the presence
of a black spot on the lower lobe of the
cauclal fin. The pectoral and second dorsal
fins also have black tips. Imported from
South-East Asia in various forms, possibly
including as fins. To at least 160 cm (com-
monly imported at less than 120 cm).

Rhizoprionodon acutus

Remarks: Commonly called 'milk shark', this
species is widely distributed on continental
shelves from the western Pacific through the
Indian Ocean and to the eastern Atlantic. It is
extremely abundant, often close inshore but
also to depths of 200 m. Occurs both at the
surface and near the bottom. Differs from the
Carcharhinus species above in having the
second dorsal-fin origin behind the middle of
the anal-fin base, and in lacking black tips on
the fins. The fins are sometimes used in
sharkfin soup. Imported from South-East Asia
in various forms, including dry salted flesh.
To about 100 cm (commonly imported at
75-95 cm).

WHALER SHARKS 4.4
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Australian salmon
Arripis trutta

Minor names: bay trout, black back, cocky salmon (AU),

kahawai (N2)

/
//7 / ,-•

Identifying features: no black tips on cauclal-fin lobes; scales smooth to touch; pec-

toral fin distinctly yellowish with l^lack blotch at its base; upper surface with darker green
and golden spots ancl/or vertical bars (sometimes faint); single continuous dorsal fin with a

notch after last fin spine; anal fin with 3 spines, much shorter-based than dorsal fin; clorsal

fin with 9 spines, 15-19 soft rays.

Comparisons: Veiy similar to the western Australian salmon (A. truttaceus), but has more

rakers on the first gill arch (33-40 versus 25-31). Also similar to the Australian herring (A.

georgianiis) but has more soft clorsal-fin rays (15-19 versus 13-14). Another unrelated

domestic species, tailor (Pomatomus saltatrix, family Pomatomiclae), has 2 separate clorsal fins

(rather than 1) and lacks spots. The vaguely similar mullets (family Mugiliclae), which are occa-

sionally imported, also have 2 clorsal fins.

Product: Whole (frozen), mainly for rocklobster bait. Occasionally also as fillets, and headed

and gutted (frozen). Processed (including canned) and smoked product also imported for

human consumption. Fillet moderately deep, tapering slightly, pale pinkish to brownish.

Size: To at least 60 cm and 3 kg (commonly imported at 40-50 cm and more than 0.9 kg).

Habitat: Marine; coastal pelagic, often congregating in huge shoals inshore. Occasionally ven-

turing into rivers and estuaries.

Fishery: Imported from New Zealand where caught principally by purse seine, but also by
gillnets and trawls. Highly regarded sportfish being a strong fighter despite its moderate size.

Remarks: An increasingly important commercial species in New Zealand, although traclition-

ally regarded as baitfish or
petfood. Can yield a high-quality
fillet if bled and chilled immedi-
ately after capture. The high oil
content reduces shelf life, and

frozen imports are therefore

rarely used for human consump-

tion. Sometimes labelled as

'kahawai', its New Zealand

name.
Trimmed. Protein fingerprint p. 179.
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Putterfish
Scatophagus species

Muior names: John dory, seat (AU), ca nau (VN), ketang

ketang (ID), scatty

Scatophagiis argus

Identifymg features: '' • head usually longer than tail; . dorsal head profile concave; body

with dark spots or bars; "; eye at level of pectoral-fin base or slightly above; . '! anal fin with 4

spines; '. body deep and strongly compressed; mouth small, at tip of snout, not extendible;

; single dorsal fin, deeply notched, spinous portion distinct; minute scales covering body,

head and vertical fins.

Comparisons: Distinguished by a deep body, small head and concave dorsal head profile.

Resemble batfishes (family Ephippidae), but have more anal-fin spines (4 versus 3) and a more
elongated head. Also similar to sicklefish (.Drepane punctata), which is occasionally caught

and sold in Australia, but the pectoral fin is less elongated (typically elongated and sickle-
shaped in sicklefish), the eye is level with or only slightly above the pectoral-fin base (versus
well above), the mouth is much less extendible, and the anal fin has 4 spines (versus 3).

Product: Whole (frozen). Fillets usually skinned, bottle-shaped when belly flap intact, and
with a veiy convex upper profile.

Size: To about 40 cm and 1.6 kg (commonly imported at 15-25 cm and up to 0.5 kg).

Habitat: Marine; shallow coastal bays and estuaries, occasionally entering freshwater.

Fishery: Caught mostly in seine nets, gillnets and traps, and occasionally by hancllines.

Imported from South-East Asia.

Remarks: Four species are

known, with at least three

occurring locally. Favoured in

some areas for their sweet

flesh but considered of poor
taste elsewhere. Usually sold

fresh in Asian markets.

Popular as aquarium fishes,

they require careful handling
due to their venomous spines.

Trimmed. Protein fingerprint p. 179.
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Snapper
Pagrus auratus

Minor names: cockney, pink snapper, red bream, squire

(AU), school snapper (NZ), schnapper

Identifying features: upper body pale silveiy pink to reddish, usually with bluish spots
(more prominent in young); dorsal-fin spines not greatly elongateci; forehead with promi-

nent hump in some adults; ' • 8-12 vertical rows of scales between front of dorsal fill and lateral

line; clorsal fin with 12 spines, 9-10 soft rays; ' second and third anal-fin spines enlarged;

enlarged canines at front and smaller rounded or flattened molar teeth along back of jaws.

Comparisoxis: Young distinguished from other domestic commercial breams by body shape
and pinkish coloration with blue spots. Othei-wdse, similar to the fiypan bream (Arg)>rops

spinifei) but differs in having a less rounded body and shorter dorsal-fin spines (leading spines
about equal to pectoral-fin length in fiypan bream). Similar to the more tropical seabreams

(Gymnocranius and Monotaxis species) but snapper differs in having a more prominent fore-

head and having 12 spines (versus 10) in the clorsal fin.

Product: Whole, and headed and gutted (chilled and frozen), and as fillets (chilled and
frozen). Fillet pale pink, rather deep and convex anteriorly.

Size: To at least 130 cm and 19.5 kg (imported at 0.5-5 kg; very common at 1-1.5 kg and less

than 60 cm). In New Zealand mostly landed at 30-80 cm and about 0.5-8 kg.

Habitat: Marine; coastal and continental shelf to about 200 m. Juveniles mostly inshore.

Fishery: Fished throughout its range using various gear types including Danish seines, trawls,

longlines, handlines and gillnets.

Imported from New Zealand.

Remarks: Domestic aquaculture

provides a small quantity of juve-

niles to local markets. True snappers

(family Lutjanidae) are unrelated.

Another excellent although unre-

lated foodfish, blue sweep (Scorpis
viola ceil s), is imported in small

quantities from New Zealand where

it is known as 'blue maomao'.
Trimmed. Protein fingerprint p. 179.
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Parb

Barbonymus altus

Identifying features: ® skin of lower lip clearly separated from lower jaw by shallow
groove; @ dorsal-fin spine serrated; ® 26-36 lateral-line scales; @ anal-fin base about 90% of
head length; @ axillary scale at base of pelvic fin; @ pelvic fin near middle of body.

Comparisons: Barbs belong to the family Cyprinidae (carps). Domestic commercial examples
include European carp (Cyprinus caipio) and goldfish (jCarassius atimtus), both of which have
a long-based dorsal fin compared with that found in barbs. The major import, redtail barb CB.
altus), is distinguished from other barbs by red pelvic, anal and caudal fins (without darker
submarginal stripes on each caudal-fin lobe) and 31-33 lateral-line scales.

Product: Whole (frozen). Fillet of redtail barb very deep, short, tapering sharply, pale pinkish.
Belly cavity large and belly flap usually evident on fillet. Resembles fillets of domestic goldfish
but more convex above.

Size: To at least 35 cm (commonly imported at 18-28 cm).

Habitat: Freshwater; inhabit midwater to bottom depths in rivers, streams, ditches, floodplains

and sometimes reservoirs.

Fishery: Caught with seines, gillnets and traps in many parts of South-East Asia. Imported

product mainly comes from farms in Vietnam where barbs are cultured in floating cages.

Remarks: The family Cyprinidae, with more than 2 000 species, is the largest family of fresh-
water fishes. Several species are imported to

Australia and sold under names such as

'dace', 'tench' and 'carp'. Product forms

include frozen, canned, pickled, dried and as

fish paste. Some imports are probably

hybrids, making identification difficult.
Further marketing names will be required as

the types of species imported becomes
clearer. Until recently, barbs were classified

in the genus Barbodes. Some are referred to

as 'tinfoil barb' particularly in the aquarium
trade.

Trimmed. Protein fingerprint p. 179.
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Pasa
Family Pangasiidae

Minor names: ca tra (VN), freshwater fillet, Pacific doiy, shark

catfish

Pangasius concbophiliis

Identifying features: ' caudal fin forked; clorsal fin with 1-2 spines, 5-7 soft rays; ' small

adipose fin present; ' • usually 1 pair of barbels on both die upper and lower jaws (occasionally

absent in large individuals); . • no nasal barbels; ; pectoral fin on side of body; anal-

fin origin near miclpoint of body and fin ending well short of cauclal fin; body compressed.

Comparisons: Differ from domestic sea catfishes (Ariiis species) m lacking a flap of skin almost

covering the rear nostril, and in having a relatively longer anal-fin base. The dominant import,

Pangasius hypopbthalmus (which has the common name 'basa'), is unique in having small gill
rakers interspersed with larger ones, and 8 or 9 pelvic-fin rays. Import restrictions apply to two

large species: the Mekong giant catfish (.P. gigas) has the mouth located at the snout tip, 8 (occa-

sionally 9) pelvic-fin rays, and nmuite or absent gill rakers, and the giant catfish (P. sanitwongsel)

has a wider mouth (more than 17% of standard length) than all other members of the genus.

Product: Whole, trimmed (i.e. fins removed), as fillets and cutlets (frozen), and as fillets

(dried). Fillets generally moderately elongate, tapering slightly, pale pinkish; outside with con-
tinuous pronounced central red muscle band and distinct myomeres. Fillet colour varies from

yellowish white to pink depending on species and environment.

Si2e: To about 300 cm and 300 kg (commonly imported at up to 45 cm).

Habitat: Freshwater; mainly benthopelagic in rivers and lakes. However, one species com-

monly inhabits estuaries and two species are marine.

Fishery: Widespread, with wild-caught fish commonly taken by gillnets. Some species impor-

tant to aquaculture. Sourced from Vietnam and elsewhere in South-East Asia. Sea catfishes are

also imported occasionally.

Remarks: The main species farmed are basa (.P. hypophthaliniis, Vietnam, Thailand and

Myanmar), Indonesian basa

(P. djainbal, Indonesia), royal

basa (P. bocouiti, p. 49, Cam-

boclia and Vietnam), and

yellowtail basa (P. pangasius,
India). About 90% of Aus-

tralian imports are basa, P.

bypopbtbalnms. Populations
of some species have beenTrimmed. Protein fingerprint p. 179.
depleted in the wild.
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Royal basa
Pangasius bocourti

Minor names: Mekong catfish, freshwater fillet, Pacific dory,

shark catfish

Identifying features: .r caudal fin forked; ' i dorsal fin with 1-2 spines, 5-7 soft rays; . small

adipose fin present; ':": 1 pair of barbels on both the upper and lower jaws; . • 36-46 gill rakers

on first gill arch; , ,' pelvic fin with 6 soft rays; .:; snout blunt, rounded; ;• moud-t width less than

10% standard length.

Comparisons: Only two other Pangashis species have more than 35 gill rakers: longthread

basa (.P. macronema, 36-45 gill rakers) and basa (P. hypophthalmus, 29-38). In royal basa the

gill rakers are elongate, whereas in longthread basa they are relatively short and in basa small

gill rakers are interspersed with larger ones. Also, longthread basa has a uniquely narrow head

and mouth, and basa has 8 or 9 pelvic-fin rays (rather than 6).

Product: Whole, trimmed (i.e. fins removed), as fillets and outlets (frozen), and as fillets

(dried). Fillet moderately elongate, tapering slightly, off-white yellowish; outside with contin-
uous pronounced central red muscle band and distinct myomeres.

Size: To about 130 cm and 50 kg (commonly imported at up to 45 cm).

Habitat: Freshwater; mainly benthopelagic in rivers of the Mekong basin. Known to migrate

upstream at the onset of the flood season.

Fishery: Wild-caught fish taken by gillnets, seines, trawls and hook-and-line. However, mostly

farmed in wooden cages. Imported from Vietnam.

Remarks: Although considered the premium member of the group due to its whitish flesh, and
superior texture and flavour, the quantity of royal basa produced is relatively small compared

with other farmed Pangasius species such as basa (P. hypophthalmus). Variations in the colour

and/or taste of Pangasius

flesh are caused by variables
including quality and types
of feed used, carotenoids

present in feed, algae and

phytoplankton existing natu-

.fc.iMtoo*—" :y'"'' I rally in t^e stream where the

cage is located, and fish age.

Almost all broodstock for

Trimmed. Protein fingerprint p. 179. | aquaculture purposes is sup-
plied by Cambodia.
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Sbeatfish
Family Siluridae

Minor names: ompok fish (VN), wels catfish

Kryptopterus apogon

Identifying features: cauclal fin usually forked or truncated (rarely rounded or pointed);
dorsal fin reduced or absent (when present lacking spines and usually with fewer than 7

rays); no adipose fin; • 1-2 pairs of barbels on lower jaw; no nasal barbels; pelvic

fins small or absent; anal-fin base very long, more than half body length; body usually

compressed.

Comparisons: Readily differentiated from fishes marketed domestically as 'catfish' (.Anns

species) by lacking an adipose fin and having a long-based anal fin (with 41-110 rays). Unlike
the domestic cobbler (.Cnidog/anis macrocephaliis) and freshwater catfish (Tandanus species),

sheatfishes rarely have a pointed tail and their clorsal fin (when present) lacks a spine. Differ
from other imported catfishes (basa, p. 48, royal basa, p. 49 and snake catflsh, p. 51) in having

a much longer anal-fin base combined with a relatively shorter, spineless dorsal fin. Differ from

the similarly shaped knifefishes (family Notopteridae, p. 96) by the presence of barbels around
the mouth and the absence of pre-anal ventral scutes.

Product: Whole and trimmed (frozen and dried). Fillet of cardinal sheatfish (Kiyptopteriis
apogon) distinctly two toned, yellowish above, off-white greyish below, with narrow, well-

defined, central red muscle band on outside; moderately elongate, tapering gently.

Size: To about 500 cm and 330 kg (commonly imported at up to 35 cm but size and weight
varies greatly with species and market requirements).

Habitat: Freshwater; benthopelagic, occasionally entering brackish water.

Fishery: Mainly cultured. Wild fish caught predominantly by traps, gillnets and lines. Some

species targeted as gamefish. Imported from Vietnam and possibly from elsewhere within their

range.

Remarks: Highly fecund
with species spawning up to

half a million eggs. The
largest sheatfish, wels catfish

(Silurus glanis), which is a
sought after gamefish, is

reputed to ambush ducks

and eat them whole. Some

species popular in the
aquarium trade.

Trimmed. Protein fingerprint p. 179.
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Swake catfish
Family Clariidae

Minor names: airbreathing catfish, labyrinth catfish

Clarias batrachus

Identifying features: caudal fin rounded; dorsal fin spineless, base very long (sometimes

extending to caudal fin); adipose fin usually absent (present in a few species with a shorter

dorsal-fin base); usually 3 pairs of long barbels around the mouth (1 side pair and 2 pairs on
the chin); 1 pair of nasal barbels; pectoral and pelvic fins small or absent; . body elon-

gate, cylindrical; accessoiy respiratory organ arising from the gill arches (usually present).

Comparisons: Unique among all catfishes marketed in Australia (families Siluridae, Pangasi-

idae, Ariidae and Plotosidae) in having a rounded caudal fin (rather than forked or pointed),
a very long-based dorsal fin without spines (otherwise much shorter based and often with a

hard spine or adipose fin), usually 4 pairs of long barbels (rather than 1-3), and an air-

breathing organ associated with the gill arches. Bagrid catfishes (family Bagridae), such as
Asian redtail catfish (Atystus nemums), are occasionally imported; they have a strong dorsal-fin

spine, forked caudal fin, smooth skin, usually a veiy prominent adipose fin, nasal barbels, and

a short-based anal fin.

Product: Whole, trimmed (i.e. fins removed) and as outlets (frozen). Fillet of walking catfish

(.Clarias batracbiis) moderately long, slender, tapering slightly, deep pinkish or reddish brown;

outside with narrow central red muscle band and sometimes with fat deposits.

Size: To at least 100 cm and 45 kg (commonly imported at 30-40 cm).

Habitat: Freshwater; mainly above the bottom in lakes. Capable of travelling over land using

their fins as 'legs' to reach streams where they breed.

Fishery: Caught predominantly by traps, gillnets and lines. Also cultured. Imported mainly

from Vietnam.

Remarks: Edible qualities greatly affected by diet and environment, with some wild fish having
a 'muddy' taste. Farmed fish, some of which are hybrids, are generally of higher quality. Com-

monly sold fresh and frozen, and in South-East Asia often live (in baskets). Popular smoked in

some regions. An accessoiy

respiratory organ located near

the gills enables them to
breath air so they can tolerate

stagnant water or move over

dry land. Can bury into mud

during droughts where they

Trimmed.Proteinfingerprintp.l79. i lie .dormant for extended
periods.
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Alaskan pollock
Theragra chakogramma

Minor name: walleye pollock (CA)

Identifying features: cauclal fin separate from other fins, slightly forked; 3 separate

clorsal fins and 2 anal fins; body pale greenish or brownish with darker mottling; lateral-

line pores present on head; length of base of first anal fin less than half distance from snout

to anus; lower jaw projecting further forward than snout.

Comparisons: Belongs to a major comn-iercial group, the coclfishes (family Gadiclae), whose

members occur mainly in the Northern Hemisphere. Their general appearance is distinctive

and many of the species have 3 clorsal fins and 2 anal fins. A relative, the southern blue

whiting (A'licromesistius australls, p. 57), which is caught off southern New Zealand and

imported to Australia, has a proportionally longer first anal-fin base.

Product: Gilled and gutted (frozen), as fillets (frozen, dried and salted), surimi, and roe. Main

imports are laminatecl blocks of skinless, clefatted fillets, which are used for the manufacture of

fish fingers and various surimi products. Some skinless fillets are imported for the fish-and-chip

trade. Fillet moderately deep, somewhat elongate, tapering gently, margins straight, off-white

yellowish; outside with central red muscle band. Fillet superficially similar in appearance to

that of the red gurnard (.Chelidonichthys kumu, p. 88).

Size: To at least 90 cm and more than 14 kg (commonly imported at up to 60 cm and 1.6 kg).

Habitat: Marine; mainly demersal on the continental shelf and upper slope in depths of
30-400 m. Migrates into open water at night.

Fishery: One of the world's largest demersal fish resources with an annual catch frequently

exceeding three million tonnes. Caught from multiple stocks across the temperate and sub-

Arctic Northern Hemisphere using Danish seines, trawls, longlines, gillnets and dragnets.

Largest catches come from the eastern Bering Sea. Imported from China and Canada.

Remarks: Sold under a variety of misleading names locally, including 'hake', 'bream' and 'bar-

ramundi'. Once used mainly

for animal feed because of its

small average landed size and

soft flesh. Has become

increasingly more important

for human consumption in

Australia. A common ingre-

client in seafood sticks, Hakes,

salad and extender.
Trimmed. Protein fingerprint p. 179.
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Atlawtic cod
Godus morhua

Minor name: cod (UK)

Identifying features: •".' caudal fin separate from other fins, truncate; 3 separate dorsal fins

and 2 anal fins; I-;; body colour variable, pale greenish, greyish or brownish and usually

mottled; . • lateral-line pores present on head; • base of first anal fin less than half distance

from snout to anus; ! snout projecting further forward than lower jaw; head relatively

narrow (interorbit less than quarter of head length).

Comparisons: Similar to the Alaskan pollock (neragra chalcogramma, p. 52), in general

appearance but its lower jaw does not protrude forward of the snout and it has a relatively

smaller chin barbel. Also similar to haddock (A'lelanogrammits aeglefinus), which is occasionally
imported, but lacks a dark blotch above the pectoral fin (blotch present in haddock). Another
minor import, the Pacific cod (Gaciiis macrocephaliis), has a relatively longer head. The North

Sea whiting (A'lerlangius meiiangiis, p. 56) also has 3 dorsal fins and 2 anal fins but differs from
these species in having the first anal-fin base visibly much longer than the second anal-fin base

(rather than about equal). No domestic species has 3 separate dorsal fins and 2 anal fins.

Product: Fillets (frozen, salted, dried and smoked), trunks (salted and dried) and as cod liver
oil. Fillet moderately deep, somewhat elongate, tapering gently, margins straight, off-white yel-

lowish or pinkish; outside with distinct central red muscle band.

Size: Once to 200 cm and 90 kg. Now nearer 45 kg but varies by region (adults averaging
about 120 cm and 11 kg).

Habitat: Marine; demersal and pelagic on the continental shelf and upper slope in depths of
1-600 m. Mainly caught offshore in 150-200 m. Aggregates above the bottom during the day.

Fishery: Major commercial fish of the Northern Hemisphere historically referred to as 'beef of

the sea'. Once accounted for almost a third of the world's demersal finfish catch. Fished in cool

temperate and subArctic seas mainly using otter and pelagic trawls but also taken by various

other trawls, gillnets and lines. Aquaculture research is progressing. Imported from Europe.

Remarks: Capable of long
migrations, its ecology, biology

and habitat vary across the

Northern Hemisphere. Dimin-

ishing importance as an import

in Australia. A relative, coley or

saithe (Poflachius uirens), is
imported in small quantities

canned.

'-»<»«-
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Hake
Mer/ucdus species

Minor names: southern hake (AU), English hake (NZ),
Argentine hake, cape hake, Chilean hake, merluza, North

Pacific hake

Merlticcitis capensis

Identifying features: caudal fin separate from other fins; second clorsal and anal fins

deeply indentecl (or notched); pelvic-fin base beneath or slightly before pectoral-fin base;
body pale greyish to white; ' scales easily removed; first dorsal fin separated slightly

from second clorsal fin.

Comparisons: Seven species are imported: southern hake (J\'I. australis), cape hake (J\'I.

capensis), Chilean hake (M gayi), Argentine hake (A'l. bubbsi), European hake (J\'l. meiiuccius),

deepwater cape hake (M. paradoxus) and North Pacific hake (M. productus). A characteristic

body shape, and deep notches in the dorsal and anal fins, distinguish them from all other cocl-

like fishes marketed in Australia. Sometimes confused, particularly as trunks, with hapuku

(.Polyprion. spp) but hake are less heavily built, have a much longer anal fin, and lack thick,

dorsal-fin spines. An imported relative, southern blue whiting (Micromesistius australis, p. 57,

family Gacliclae), is similar but has 3 separate dorsal fins and 2 anal fins.

Product: Headed and gutted (frozen), as fillets (frozen, chilled and smoked), crumbed fillets
(frozen), processing blocks (frozen), and as surimi. Mainly imported as frozen fillets (skin-on

or skin-off). Fillet of southern hake long, slightly tapering, white to yellowish-white; outside

with pale central red muscle band.

Size: To 126 cm and at least 14 kg (commonly imported at 40-100 cm and 1-9 kg).

Habitat: Marine; some species demersal on the continental slope to depths of 1 000 m, others

shallower on the shelf and upper slope.

Fishery: Targeted in the North Pacific and across temperate parts of the Southern Hemisphere

(but not domestically) mostly by trawls. Imported mainly from Namibia, South Africa, Argentina,
Chile, New Zealand and the US. Product sourced from South Africa is mostly cape hake.

Remarks: Hake fillets are among the most important fish product imported to Australia. Skin-

on fillets are used to produce 'smoked cod'. Processing blocks are used to produce fish

fingers, oven fiy portions, fish

^iiy?^sL.7'ltN»\.-k. I burgers and the like. Hake are

rarely caught in quantity in
Australian waters but more

than 10 000 tonnes are landed

annually in New Zealand.

Merhiccius austrcills \ Their mc)ist flesh has good
eating qualities, with a cleli-

cate structure.

*»"*'^kn*
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Hoki
A/lacruronus species

Minor names: blue hake, New Zealand hoki, New Zealand

whiptail, whiptail (AU)

Macruroniis nouaezelandiae

Identifying features: ® no separate caudal fin; @ hind dorsal-fin rays much longer than
anal-fin rays; ® pelvic-fin base beneath or slightly behind pectoral-fin base; @ body silveiy
blue; © scales easily removed; @ first dorsal fin separated slightly from second dorsal fin.

Comparisons: A genus of grenadier hakes (family Macruronidae). These important commer-

cial fishes are confined to the Southern Hemisphere and should not be confused with their
widely distributed relatives, the hakes (family Merlucciidae). They differ from other imported
cod-like fishes in having an eel-like tail without a defined caudal fin. Another, less important

grenadier hake, the silver grenadier (Lyconus sp.), has long fang-like canines at the tip of the

upper jaw that overhang the lower jaw when the mouth is closed (rather than short, concealed

canines).

Product: Headed and gutted (frozen), as fillets (frozen, chilled and smoked), and as surimi.
The moist, delicate, pale pink to white fillets are more elongate (when untrimumed) than those
of most other imported cods. Fillet forms include skin on, skin off and deep skinned. Com-

pared with fillets from New Zealand, flllets from South America are usually roughly cut and
include part of the black gut lining (the peritoneum).

Size: Possibly to 130 cm and more than 6 kg (commonly imported at less than 100 cm and
under 3.5 kg).

Habitat: Marine; demersal on the outer continental shelf and upper slope, mainly in depths of

150-600 m. Juveniles may occur inshore, occasionally in coastal bays.

Fishery: Hoki are fished widely off southern Australia, New Zealand and Patagonia. They
aggregate in large schools where they are caught by midwater and bottom trawls.

Remarks: Two species are imported. The blue grenadier (j\'I. novaezelandiae), an important

domestic species, is imported

from New Zealand. It can be

either as 'blue

-fer

Trimmed. Protein fingerprint p. 179.

Macruroniis magellaniciis

marketed either as

grenadier' or under the group

name 'hoki'. Smaller quantities

of the Patagonian grenadier

CM. magellanictts) are brought

in as frozen fillets. The soft

flesh has a rather short shelf
life and should be eaten very
soon after being thawed.
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North Sea whiting
Mer/angf'us merlangus

Minor names: Shetland whiting, whiting

<

Identifying features: cauclal fin truncate; 3 narrowly separated clorsal fins and 2 anal

fins; black spot above pectoral fin; body colour mainly sandy to greenish blue on back

with silvery white sides and belly; length of base of first anal fin much more than half clis-
tance from snout to anus; snout poking further forward than lower jaw; chin barbel very

small or absent.

Comparisons: A black spot above the base of the pectoral fin distinguishes this species from

other imported codfishes. The southern blue whiting (.Micromesistius australis, p. 57) also has

3 dorsal fins and 2 anal fins with the first anal-fin base much longer than the second. However,

the North Sea whiting has a relatively shorter first anal fill, more closely spaced dorsal fins, and

a less pronounced lower jaw than its relative. The bases of the first anal fin of other imported

coclfishes with 3 dorsal fins are proportionally much shorter (about equal to the base length of
the second anal fin).

Product: Fillets, often skin-on (frozen). Fillet moderately deep, somewhat elongate, tapering

gently, off-white yellowish or slightly pinkish.

Size: To 70 cm and 3 kg (commonly iniportecl at 30-40 cm).

Habitat: Marine; demersal and pelagic on the continental shelf in depths of 10-200 m. Mainly

caught inshore in 30-100 m.

Fishery: Valuable and historically important commercial fish of the eastern Atlantic and

Mediterranean Sea. Caught mainly by demersal trawls and longlines, also smaller quantities by

purse seines and hancllines. Imported from the United Kingdom and elsewhere in Europe.

Most imports to Australia have

their source in the Shetland

Islands and are a diminishing
item.

Trimmed. Protein fingerprint p 179.

Remarks: Less migratory than

some of its relatives. The flesh

is very sweet but soft. Usually

cooked with the skill on.
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Southerw blue whiting
Alicromesfstf'us australis

Minor names: none

^;2

Identifymg features: @ caudal fin forked; (:?!' 3 widely separated dorsal fins and 2 anal fins;
@ no black spot above pectoral fin; ©• mainly uniform bluish on back with silveiy white sides
and belly; @ length of base of first anal fin longer than distance from snout to anus; i.s? lower

jaw poking slightly further forward of snout; ® no chin barbel.

Comparisons: Not to be confused with the commercially important domestic whitings (family
Sillaginidae), which have a similar body shape. Australian whitings are true perches rather than

codfishes and have 2 dorsal fins (rather than 3) and a single anal fin (rather than 2). Of the
imported codfishes, the southern blue whiting has more widely spaced dorsal fins, a slightly
protruding lower jaw (rather than a protruding snout), and lacks the dark pectoral spot of its
closest imported relative, the North Sea whiting (A'lerlangius merlangiis, p. 56).

Product: Fillets (chilled and frozen), headed and gutted (frozen), and as surimi. Fillet relatively
narrow and elongate, tapering slightly, off-white yellowish; outside with distinct central red

muscle band.

Size: To 60 cm and 1.6 kg (commonly imported at 35-55 cm and 0.3-1.2 kg). Reports to

lengths of 90 cm have not been validated.

Habitat: Marine; subAntarctic, demersal and pelagic on the continental shelf and upper slope

in depths of 70-800 m. New Zealand populations occur deeper (common in about 500 m)
than those from South America (about 200 m).

Fishery: Caught mainly by large deepwater trawlers using demersal and pelagic trawl gear.

Annual landings can exceed 100 000 tonnes. Imported from New Zealand, Argentina and Chile.

Remarks: Individually quick frozen (IQF) fillets imported for retail use. Also produced as
frozen block and for fish meal. The flesh deteriorates quickly and retains its edible quality

longer when produced into

fish blocks. South American
product may have parasite

cysts in the flesh. The related
blue whiting (Micromesistius
poutassoit) from the Northern

Hemisphere is not imported
to Australia.

Trimmed. Protein fingerprint p. 179.
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Southern rock cod
Pseudophycf's bachus

Minor name: red cod

Identifying features: cauclal fin separate from other fins; middle rays of anal fin not

appreciably shorter than those adjacent; pelvic fins threacl-like and placed well foiwarct of the
pectoral fins; ; skin reddish, silveiy pink or brownish; body elongate and soft; . barbel at

tip of lower jaw.

Comparisons: Typical moricl cod with a long body, soft flesh, large head and mouth, a chin

barbel, long dorsal and anal fins, and a small caudal fin. Differs from other imported coclfishes

in being reddish, brownish or pinkish (rather than silvery, greyish or white) and lacks a deep
notch in the anal fin. New Zealand specimens have a dark spot above the pectoral-fin base

(spot located at the fin base in Australian populations).

Product: Whole, and headed and gutted (frozen), as fillets (frozen, chilled and smoked). Fillet
of moderate length, rather deep anteriorly, tapering rapidly, yellowish-white; outside with pale

central red muscle band. Processed product indistinguishable from Australian bearded rock

cod (P. barbata).

Size: To 80 an and about 6 kg (commonly imported at 40-60 cm and 0.8-3.0 kg). Domestic

fish smaller in size than those from New Zealand.

Habitat: Marine; coastal to micl-continental shelf to depths of 700 m but mainly between

depths of 100-300 m. Australian populations occur more inshore in shallower depths (mainly

less than 60 m).

Fishery: Imported solely from New Zealand where 'red cod' is caught in moderate quantities

by trawls, gillnets, lines and beach seines.

Remarks: New Zealand and Australian populations may represent separate species. The posi-

tion of the dark spot at or near the pectoral-fin base varies. In Australian specimens the spot is

wholly embedded within the
base whereas in New Zealand

specimens it partly extends

above the base. Now caught

only in small quantities
domestically, along with other
species of this genus. Less

highly regarded here than in
New Zealand. Flesh soft, deli-

Untrimmed. Protein fingerprint p. 179.
cate and flaky, with a short

shelf life.
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John dory
Zeus faber

Minor names: kupam (N2), St. Peter's fish

\

Identifymg features: 0 greenish to silver, with prominent dark spot on side; © scales tiny,
skin smooth to touch; © dorsal-fin spine membranes extending well beyond spines; © single
row of spiny-edged scutes along belly; © scutes at bases of dorsal and anal fins; ® pelvic fins
not concealable in groove; Q head large, jaw upright; 0 body almost oval, very compressed.

Comparisons: Dories (family Zeidae) are differentiated from the oreos (family Oreoso-
matidae, pp 112-113) in generally having smoother, paler skin and a relatively smaller eye. A

single prominent spot on the flank, along with a long filamentous dorsal fin, differentiates John
dory from other dories, such as king doiy (Cyttus traversi, p. 60).

Product: Usually whole (chilled) but also headed and gutted, and as fillets (chilled and
frozen). Fillets very deep, short, tapering sharply, extremely convex above, yellowish-white

with greenish tinge. Very rarely skinned and easily identifiable by prominent spot on skin.

Size: To 75 cm and 3.5 kg (commonly
imported at 30-40 cm and 0.5-1.3 kg).

Habitat: Marine; demersal over a variety of

bottom types and habitats in depths of
20-150 m.

Fishery: Caught mostly by trawls off Korea
and Japan, and in the eastern Atlantic and

western Indian Oceans. Also trawled off New

Zealand, from where it is usually imported.

Remarks: Esteemed internationally as a food-

fish. Also taken by local trawlers and anglers.
Trimmed. Protein fingerprint p. 180.
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King dory
Cyttus traversi

Minor names: horseheacl, lookdown clory, McCulloch's doiy

(AU), lookclown cloiy (N2)

Identifying features: i) silver, with no large, dark spot on side; '^) scales small, skin rough

to touch; F;) dorsal-fin spines short (shorter than longest soft rays); ':1 slightly enlarged scales

on belly resembling a zip; .')) no bony spines at bases of clorsal and anal fins; 1.1 pelvic fins

concealable in a groove; i-) head large, jaw directed somewhat vertically; V^ body almost

round, very compressed.

Comparisons: Sometimes caught with the mirror cloiy (.Zenopsis nebulosiis, p. 61) but differs

in havmg scales and a different dorsal-fin configuration. It is similar to the domestic silver cloiy

(.C. australis) but is silver (rather than pinkish), deeper and heavier bodied, and has a much

shorter first clorsal fin. Differentiated from die related oreos (family Oreosomatidae, pp 112-113)

by having generally smoother, paler skin and a relatively smaller eye.

Product: Fillets, skin-off (frozen). Fillet very deep, short, tapering sharply, extremely convex

above, yellowish white. Veiy similar in appearance to other skinned dory and oreo fillets but

can be easily separated by protein fingerprinting. Less rubbery than oreo fillets.

Size: To 65 cm and 6 kg (commonly imported
at 40-55 cm and about 1.5-3.2 kg).

Habitat: Marine; demersal in depths of
100-900 m, but commonly on the upper con-

tinental slope in 400-700 m.

Fishery: Caught by trawls off South Africa
and New Zealand. Imported product is from

New Zealand.

Remarks: Due to their unusual appearance,

some species of dories were initially discarded

as deepwater trawling developed in New
Zealand.

Trimmed. Protein fingerprint p. 180.

DORIES 5.7



5. Bony fishes 61

Mirror dory
Zenopsis nebu/osus

Minor names: deepsea dory, mirror perch (AU)

,3

Identifying features: 0 silver, with faint, dark spot on side; © no scales, except on lateral line;

© dorsal-fin spine membranes extending only slightly beyond spines; 0 single row of spiny-
edged scutes along belly; © greatly enlarged plates at bases of dorsal and anal fins; © pelvic
fins not concealable in a groove; 0 head large, jaw almost upright; © body almost oval, very

compressed.

Comparisons: Most similar to John doiy (Zeusfaber, p. 59) but differs in having a fainter spot
on the flank and larger bony plates at the bases of the vertical fins. Mu-ror dory is sometimes

confused with the domestic silver doiy (jCytttis australis) but the skin lacks scales and is smooth
(rather than having scales and rough to touch).

Product: Fillets, skin-off (chilled and frozen). Fillet very deep, tapering sharply, extremely
convex above, pale pinkish.

Size: To 70 cm and nearly 3 kg (commonly imported at 40-50 cm and 0.7-1.2 kg).

Habitat: Marine; demersal on the

upper continental slope in depths of
about 200-1 000 m but rarely deeper
than 600 m.

Fishery: Trawled throughout much
of its range, and imported from New

Zealand.

Remarks: More common off the

north of New Zealand than the
south. Exhibits excellent eating qual-

ities with similarity to John dory.
Tends to be lower priced than John
dory. Imports sometimes mislabelled

as 'silver dory'.
Trimmed. Protein fingerprint p. 180.
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Eel (page 1 of Z)
Orders Anguilliformes & Synbranchiformes

Minor names: bat sin (HK), longfin eel (NZ), unagi (JP)

Monopterus albiis

Identifying features: l3ocly usually very long and tubular, sometimes with tail compressed;

pelvic fins absent; gill rakers usually absent; scales usually absent or tiny and

embedded; clorsal and anal fins often continuous with cauclal fin (if present); gill open-

ings usually narrow; dorsal fin long based.

Comparisons: Two orders containing fishes that have very elongate bodies (often lacking

scales) and that lack pelvic fins. Other fins are variously developed. Vaguely similar to cobbler

(.Cnidoglanis inacrocephains), pink ling (Genypterus blacodes, p. 98) and tusk (Danneuigia
tiisca) but lack barbels or barbel-like pelvic fins originating from the head.

Product: Predominantly freshwater eels imported as fillets, often smoked or chilled but also

grilled (broiled) and frozen. Also whole (frozen) and canned. Other species whole and as

trunks (frozen and dried).

Size: The dominant international commercial species, Japanese eel (Anguilla japonica),

reaches 150 cm and 12 kg (commonly imported to 100 cm and 3.5 kg). Other eels reach more

than 200 cm and 20 kg but are rarely marketed at such sizes.

Habitat: Freshwater, estuarine and marine; bottom-dwelling, often sheltering among rocks and

in crevices. Major commercial species spend most of their lives in freshwater, only entering the

ocean to breed. Swamp eels restricted to freshwater, very common in rice paddies.

Fishery: Farmed to meet increasing demand. Species usually caught in fyke nets as young eels

as they enter rivers, and then on-grown in freshwater. Imported eels include Japanese eel from

Taiwan, European eel (A. anguilla') from Europe, New Zealand longfin eel (A. dieffenbacbi!)

from New Zealand, and swamp eel (Monopterus albus) from Vietnam.

Remarks: Widely considered a. delicacy and, in some countries, eels are among the highest-

priced fishes available. Some species (e.g. moray eels, Gymnothorax species) are sold live in

Asia. Some Australian eels have unique marketing names (e.g. longfin eel, Anguiiici rein-

hardtii). In Japan, eel backbones are roasted and salted, and then sold as snack food.

Trimmed. Protein fingerprint p. 180.
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Ed (page t of Z)
Orders Anguilliformes & Synbranchiformes

A^lonopterus a/bus

Remarks: Commonly called 'swamp eel', this
species occurs widely in South-East Asia from
India to China and Japan, and south to
Indonesia. It lives in swamps, muddy ponds,
canals and ricefields, and can survive long
periods without water when buried in mud.
It has no scales, pectoral fins or pelvic fins,
and the dorsal and anal fins are joined to the
caudal fin and reduced to a skin fold.
Imported from Vietnam and elsewhere in
South-East Asia whole and as partial trunks
(frozen). To at least 100 cm (commonly
imported at 60-80 cm).

Anguilla australis

Remarks: Marketed as 'shortfin eel' in Aus-

tralia, this migratory species breeds in
subtropical seas but spends most of its life in
the rivers of southeastern Australia, New
Zealand and other Pacific Islands. Prefers still
water habitats such as coastal swamps,
lagoons, farm dams and river backeddies. Its
back is uniform olive green in colour and the
dorsal fin is relatively short, originating
almost over the anus. Imported from New
Zealand. To 110 cm and 6.8 kg (commonly

imported to 50 cm and up to 0.5 kg).

Macrognathus siamensis

Remarks: Commonly called 'peacock eel',
this spiny eel is found in slow-moving or still
waters of mainland South-East Asia. It fre-

quently buries in silt or sand with only its
head protruding. Distinguished by the pres-
ence of a series of 3-6 large conspicuous
ocelli along the base of the soft dorsal fin.
Imported whole (frozen and dried) mainly
from Vietnam. Also common in the Asian
aquarium trade. To about 30 cm and 0.1 kg
(commonly imported at 12-19 cm and up to
about 30 g).
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Emperor
Lethrinus species

Minor names: sweetlip emperor (AU), he mom clai (VN),

lentjan (ID)

Lethrinus lentjan

Identifymg features: :!' cheek scaleless; ' 1 continuous clorsal fin with 10 spines, 9 soft

rays; i i anal fin with 3 spines, 8-9 (usually 8) soft rays; . body moderate to deep and com-

pressed slightly; eye near top of head.

Comparisons: Distinguished from the related seabreams (.Gyinnocranius species, p. 65) by

the lack of scales on the cheek (scales present in seabreams) and by usually having only 8 soft
anal-fin rays (9-10 in seabreams). Tropical snappers (.Lutjaniis species, pp 136-140) are similar

in appearance but have cheek scales.

Product: Fillets, skin-off (frozen). Typical fillet deep, rather elongate, tapering rapidly near
caudal pecluncle, convex anteriorly, yellowish-white; outside with intermediate central red

muscle band. Emperor fillets similar to tropical snapper fillets but generally more yellowish
than pinkish.

Size: To about 100 cm and at least 10 kg (commonly imported at 30-50 cm and 0.5-2.0 kg)

Habitat: Marine; broadly distributed over the continental shelf, from inshore seagrass beds,

and coral reefs and lagoons, to depths of 220 m.

Fishery: Most of the 30 or so emperors are valuable fooclfishes in the Indo-Pacific region,

being caught by traps, trawls, hancllines, beach seines and vertical longlines. The major

imports are spanglecl emperor (Z. nebulosus, p. 66), smalltooth emperor (Z. niicrodon), and

redspot emperor (Z. lentjaii) from
Indonesia, Myanmar and Vietnam.

Remarks: In South-East Asia, often

marketed fresh or live and sometimes

dry salted. The flesh is firm, sweet

and mildly flavoured. Implicated in
ciguatera outbreaks in some regions

of South-East Asia and the South

Pacific. Sbc species have unique mar-

keting names in Australia. Sometimes

called 'pigface' because of their long

snout.
Trimmed. Protein fingerprint p. 180.
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Seabream
Gymnocronius species

Minor names: pearl snapper, white snapper (AU), kapas-

kapas laut (ID)

Gymnocranius grandoculis

Identifying features: ® cheek with at least 3 rows of scales; © 1 continuous dorsal fin with
10 spines, 10 soft rays; @ anal fin with 3 spines, 9-10 soft rays; © snout relatively short and
angular; @ body moderate to deep, and compressed slightly.

Comparisons: Similar to breams (such as snapper, p. 46, and the red sea bream, Pagms

inajoi) but the distance from the eye to the mouth is usually larger in seabreams. Closely

related to other emperors (pp 64 and 66) but have 10 soft dorsal-fin rays (9 in other emperors)
and cheek scales are present (absent in other emperors). Both seabreams and emperors have

fewer soft dorsal-fin rays than tropical snappers (.Ltitjanus species, pp 136-140).

Product: Fillets, usually skin-off (frozen). Fillet of some species moderately deep, rather elon-

gate, upper profile almost straight, yellowish white; outside without red muscle band.

Size: To 80 cm and at least 5 kg (commonly imported at 30-55 cm and 0.8-2.4 kg).

Habitat: Marine; offshore continental shelf near coral and rocky reefs, mainly in depths of
10-100 m.

Fishery: Usually caught in small numbers but locally important and high-priced in some
regions. Mostly taken by traps,

handlines or trawls. Grey

seabream (G. griseus), forktail

seabream (G. elongatus) and

probably blue-lined seabream
(G. grandoculis) are imported
from Indonesia and elsewhere

in South-East Asia. Other

unidentified species may also
be imported.

Remarks: Also caught off
northern Australia, and fre-

quently sold in local markets.

•«^

Trimmed. Protein fingerprint p. 180.
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Gymnocranius sp.

EMPERORS 5.9



66 Australian Seafood Handbook

Spawgled emperor
Lethrinus nebulosus

Minor names: emperor snapper, greater spangled emperor,
nor-west snapper, yellow sweetlip (AU), lencam (ID)

Identifying features: body relatively deep; sides yellowish in colour, with bluish scales
forming horizontal lines (often pale); bluish lines extending from eye to mouth; upper
ray of pectoral fin partly blue; cheek scaleless; 1 continuous dorsal fin with 10 spines, 9

soft rays; anal fin with 3 spines, 8 soft rays.

Comparisons: Distinctive among emperors in having bluish lines extending from the eye to

the mouth, and distinguished from most species in having the upper ray of the pectoral fin

partly blue. The grass emperor (Z. laticaiiclis), which occurs widely in South-East Asia, often

has a partly blue upper pectoral-fin ray but lacks bluish markings on the sides and the blue
lines extending forward of the eye fall well short of the mouth.

Product: Fillets (frozen). Fillet moderately deep, rather elongate, upper profile convex, yel-

lowish white; outside with pronounced continuous red muscle band.

Size: To 93 cm and 10 kg (commonly imported at 30-60 cm and 0.8-4.0 kg).

Habitat: Marine; inshore continental shelf, from seagrass, coral reef and lagoonal habitats, to

depths of 85 m.

Fishery: Caught by traps, trawls, handlines, seines and gillnets. Sourced from Asia (mainly

Indonesia, Myanmar and Viet-

nam).

Remarks: A widely available
and very popular foodfish that is
often traded live in Asia. It is

mostly marketed fresh. Speci-

mens from some parts of the

Indian Ocean are reported to

taste and smell of copper or

iodine. A second species, lesser

spangled emperor (Lethrinus

sp.), is also marketed as 'span-

gled emperor' in Australia.

-.<'

Trimmed. Protein fingerprint p. 180.
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Australian halibut
Psettodes erumei

Muior names: Queensland halibut (AU), Indian halibut,
Indian spiny turbot

Identifying features: mouth large, with long, sharp teeth; eyes located mainly on left

side of body (often also on right); upper surface dark brown with 4 broad bands (often
faint); dorsal fin commencing well behind snout tip (behind level of eyes); body
extremely depressed; caudal fin separated from dorsal and anal fins.

Comparisons: Distinctive flatfish with a greatly enlarged mouth, large teeth and relatively
short dorsal fin (commencing well behind snout tip). These characters distinguish it from other
domestic and imported flatfishes.

Product: Whole, gutted (frozen). The deep, rather elongate fillets are pale pinkish with distinct
myomeres, and with an intermediate continuous red muscle band on the outside.

Size: To 64 cm and 3.2 kg (commonly imported at 20-40 cm).

Habitat: Marine; demersal inshore on the inner continental shelf on sand and mud bottoms to

depths of 100 m. Rarely entering creeks and estuaries.

Fishery: Small volumes caught mostly by trawlers. Imported from Asia (commonly Vietnam).

Remarks: Very popular in Chinese cuisine and highly sought-after. In Asia, often grilled or

smoked and also processed into fish flour. Some large Northern Hemisphere members of a

related family (Pleuronectidae) are known internationally as 'halibut', and may occasionally be

imported to Australia. These

include Atlantic halibut (Hip-

poglossiis hippoglossus), Greenland
turbot or Greenland halibut (.Rein-

bardtius hippoglossoides) and
Pacific halibut (H. stenolepis).
Other flounders (mostly families-^: '-<?'

Trimmed. Protein fingerprint p. 180.

Pleuronectidae and Bothidae) are

sourced from Asia—e.g. arrow-

tooth flounder (Atheresthes
species) from Japan, and dried
product from Japan and China.
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Lemon sole
Pelotretis flavilatus

Minor name: New Zealand lemon sole

,^

Identifying feahires: snout not hooked; 2 distinct pelvic fins; dorsal fin conn-nencing

above eye; skin rough to the touch; no distinctly elongated rays on upper-side pectoral

fin; eyes located on right side of body; body extremely depressed.

Comparisons: A righteyed flounder (family Pleuronectidae) distinguished from true soles

(family Soleiclae) in lacking a covering of skin over the operculum (concealing the preoper-

cular margin). Unlike most of the true soles in domestic marketplaces, the caudal fin of lemon

sole is separate (compared with united with the dorsal and anal fins). Resembles the New

Zealand sole (fehorbam.pbus nouaezeelandiae, p. 70) but lacks both a hooked snout (obvi-

ously hooked and hiding the mouth in New Zealand sole) and an elongatecl first ray of the
upper pectoral fin (present in New Zealand sole). Both these species have rough skin,

whereas the skin of most other flounders is smooth. The lemon sole of the northeastern

Atlantic (Microstomus kitf) is also a. righteyed flounder and not a true sole.

Product: Whole, gutted and as fillets (chilled and frozen). Fillet deep, rather elongate, upper

profile convex, off-white yellowish; outside without red muscle.

Size: To 50 cm and 1.6 kg (commonly imported at 25-35 cm).

Habitat: Marine; prefers sand and mud bottoms of the continental shelf to depths of about

100 m. Small juveniles are found in sheltered areas and mature adults gather to spawn in

shallow water.

Fishery: Trawled around New

Zealand, with the largest catches from

the South Island.

Remarks: Considered a splendid

fooclfish. Its marketing name may

change to 'New Zealand lemon sole'.

As with many flatfishes, the flesh from
the upper surface (the right side) is

Trimmed. Protein fingerprint p. 180. darker than the nesh from the lower
surface.
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New Zealand bri
Colistium guntheri

Minor name: brill (N2)

Identifying features: hooked snout not extending below lower end of lower jaw; 2 dis-

tinct pelvic fins, that on the upper side with 9 or more rays; upper surface with fine black

mottling, often somewhat arranged in longitudinal lines; eyes located on right side of body;
dorsal fin commencing well forward of eye, near snout tip; lower (left) side whitish,

with darker speckles or blotches; body extremely depressed.

Comparisons: Veiy similar to New Zealand turbot (C7. nudipinnis, p. 71) but has a relatively

short, hooked snout and at least 9 (rather than 7) pelvic-fin rays on the upper side. These

species are unrelated to the European brill (Scophtbalmiis rbombus) and tui-bot (Psetta
maxima). New Zealand brill is similar to Australia's bay flounders (Ammotretis species) but has

more anal-hn rays (about 70 in C. guntberi versus 47-59 in Ammotretis species).

Product: Whole gutted and as fillets (frozen). Fillet deep, upper profile slightly convex, off-
white yellowish, sometimes distinctly apricot-coloured; outside with veiy feeble, discontinuous

central red muscle band.

Size: To nearly 90 cm and 8 kg
(commonly imported at 25-40 cm

and 0.35-0.8 kg).

Habitat: Marine; inner continental

shelf on sand and mud bottoms to

depths of at least 100 m.

Fishery: Caught in small volumes by
coastal trawlers off New Zealand,

mainly around the South Island.

Occasionally taken in gillnets.

Remarks: In New Zealand, demand

for brill generally outstrips supply,
and it is rarely exported to Australia.

Trimmed. Protein fingerprint p. 180.
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New Zealand sole
Peltorhamphus novaezeelandiae

Minor name: common sole (N2)

'':-'/'%ww'^]'

Identifying feamres: mouth hidden by hooked snout; 2 distinct pelvic fins; upper-

side pectoral fin with elongated first ray; skin rough to the touch; clorsal fin commencing

well forward of eye; eyes located on right side of body; body extremely depressed.

Comparisons: Like the lemon sole (.Pe!otretisf!avilatus, p. 68), the New Zealand sole is actu-

ally a righteyed flounder (family Pleuronectidae). It is easily identified by having the mouth
hidden by a hooked snout (when viewed from above) and an elongate first ray on the pectoral

fin of the upper (right) side.

Product: Gutted (frozen), whole (frozen and chilled) and occasionally as fillets (frozen). Fillet
moderately deep, rather elongate, upper profile convex, off-white yellowish, upper (right) fillet

with greenish tinge.

Size: To nearly 70 cm and 3.4 kg (commonly imported at 30-40 cm).

Habitat: Marine; typically on sandy or muddy bottoms in estuaries, harbours and coastal bays.

Also further offshore to depths exceeding 100 m.

Fishery: Taken largely by inshore trawlers, with the most important fishing grounds off Otago,

the Canterbury Eight and the west coast of New Zealand's South Island. One of the most com-

mercially important flatfishes in New Zealand and imported to Australia.

Remarks: Largest and most abundant off southern New Zealand. Regarded as a very fine

eating fish. The flesh is whitish and
has a delicate texture. In Australia,

the marketing name 'sole' refers to

members of the families Cynoglos-

sidae and Soleidae (p. 74). When
swimming fast, particularly when

startled, New Zealand soles raise

their upper-side pectoral fin and use

it as a rudder.
Untrimmed. Protein fingerprint p. 180.
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New Zealand turbot
Colistium nudipinnis

Minor name: turbot (NZ)

Identifying features: hooked snout extending below lower end of lower jaw; 2 distinct
pelvic fins, that on the upper side with 7 rays; upper surface with irregular pale and dark
blotches; eyes located on right side of body; dorsal fin commencing well foi-ward of eye,
near snout tip; lower (left) side whitish, with darker speckles or blotches; body
extremely depressed.

Comparisons: Veiy similar to New Zealand brill (C7. guntheri, p. 69) but has a relatively large,

hooked snout and 7 (rather than 9 or more) pelvic-fin rays on the upper side. Also superfi-

cially similar to Australia's bay flounders (.Am.m.otretis species) but rarely has as few anal-fin

rays (about 58 in New Zealand turbot versus 47-59). Unrelated to the European turbot (Psetta

maxima).

Product: Whole gutted and as fillets (frozen). Fillet deep, upper profile slightly convex, off-
white yellowish, sometimes distinctly apricot-coloured; outside with very feeble, discontinuous

central red muscle band. Fillet photograph not available.

Size: To at least 90 cm and 12 kg (commonly imported at 25-45 cm and 0.4-1.2 kg).

Habitat: Marine; inner continental shelf on sand and mud bottoms to depths of about 100 m.

Fishery: Caught in small volumes by coastal trawlers off New Zealand, mainly on the west

coast of the South Island. Often taken along with New Zealand brill, New Zealand sole (Pel-

torhamphus novaezeelandiae) and lemon sole (.Pelotretis flavilatus). Occasionally taken in

gillnets. Suitability for aquaculture is being assessed.

Remarks: The largest of New Zealand's shallow-water flounders, this very popular foodfish is

also a target of recreational fishers. Rarely available for export from New Zealand.
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Plaice
P/euronectes p/atessa

Minor names: Scholle (DE), rodspaette (DK)

Identifymg features: row of 4-7 bony knobs between eyes and lateral-line; numerous

irregularly distributed reddish spots on right side of body; snout not hooked; 2 distinct
pelvic fins; dorsal fin commencing above eye; lower (left) side white; eyes located on
right side of body; body extremely depressed.

Comparisons: Readily differentiated from other righteyed flatfishes by the presence of bony
knobs behind the eyes and reddish spots on the upper surface. New Zealand's black flounder

(Rhombosolea retiaria) sometimes also has red spots but its dorsal fin commences forward of

the eye (compared with above the eye in plaice).

Product: Fillets (frozen); small fish whole gutted (frozen). Fillet deep, rather elongate, upper

profile slightly convex, white to off-white yellowish, upper-sicle fillet with greenish tinge,
numerous grey veins in flesh; outside without red muscle band.

Size: To 100 cm and 7 kg (commonly imported at less than 50 cm and about 2-3 kg).

Habitat: Marine; demersal on sand or mbced bottoms of the continental shelf, from close

inshore to depths of 200 m (but usually less than 50 m).

Fishery-: The most commercially important flatfish in Europe. It is very heavily fished by

Danish seines, trawls and gillnets. Large

catches are taken from the North Sea,

where a protected area has been estab-

lishecl along the coasts of Holland,

Germany and Denmark to help sustain

the fishery. Also farmed. Imported from

Europe.

Remarks: Halibut (Hippoglossiis hip-
poglossus) and turbot (JPsetta maxima),

are also fished in European waters and

may be imported to Australia.
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Lower side, outside, trimmed. Protein fingerprint p. 180.
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Sand flounder
Rhomboso/ea ptebeia

Minor names: New Zealand flounder (AU), dab (NZ)

Identifying features: body diamond shaped; lower (left) side white; 1 pelvic fin;
snout not hooked; dorsal fin commencing well forward of eye; eyes located on right

side of body; body extremely depressed.

Comparisons: Rhombosolea species are distinct from most other commercial righteyed floun-

ders in having only 1 pelvic fin. Unlike New Zealand brill (Colistiuin gimtheri, p. 69), New
Zealand turbot (C. nudipinnis, p. 71) and New Zealand sole (Peltorhamphus novaezeelandiae,

p. 70), none of these species has a hooked snout. Sand flounder differs from yellowbelly

flounder (R. lepoiina, p. 75) in having a diamond-shaped body and whitish undersurface

(versus an oval body and a yellowish undersurface), and from greenback flounder (-R. tapi-

rind) in lacking an extended fleshy process on the snout.

Product: Whole gutted (chilled and frozen), headed and gutted (frozen), and occasionally as
fillets (frozen). Fillet deep, rather elongate, upper profile convex, off-white to yellowish;

outside without red muscle band. The fillets of Rhombosolea species are very similar in appear-

ance to one another.

Size: To 45 cm and 1.2 kg (commonly imported at 25-35 cm and less than 0.5 kg).

Habitat: Marine and estuarine; sand, mud and gravel bottoms in inshore waters to depths of

50 m and occasionally deeper. Congregate in shallow, sandy areas to breed.

Fishery: Although the fisheries (trawls
and gillnets) are relatively small and
localised, sand flounder is commonly

imported to Australia, particularly Sydney.

Remarks: The whitish, moist flesh is

popular both in New Zealand and locally.
Usually cooked whole, skin on. A related

species, greenback flounder, is caught off

Trimmed.Proteinfingerprintp.l80. I Australia^ and is also popular. Sand
flounder has aquaculture potential.
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Sole
Families Cynoglossidae & Soleidae

Minor names: tonguesole (AU), ca luoi trau (VN), tonguefish

Paraplagusia bilineata

Identifying features: margin of preoperculum concealed by thick skin; eyes located on

left or right side; mouth small, with short teeth; dorsal fill commencing at eye-level or

further forward; body extremely depressed; cauclal fin mostly joined to dorsal and anal

fins.

Comparisons: Includes the lefteyecl tonguesoles (family Cynoglossidae) and righteyed soles
(family Soleiclae). These fishes differ from the flounders (families Bothidae and Pleuronectidae)
and Australian halibut (Psettodes ennnei, p. 67) in having the operculum overlain with thick
skin (preopercular margin concealed), and the anal, caudal and dorsal fins mostly joined

(lacking a separate tail). Dover sole (Solea soled) of European waters (which is sometimes

imported), lemon sole (.Pelotretis flavilatus, p. 68) and New Zealand sole (.Peltorhamphus

novaezeelandiae, p. 70) all have a separate cauclal fin.

Product: Whole, sometimes gutted (frozen and dry salted). Occasionally as fillets (frozen).

Fillet of largescale tonguesole (Cynoglossus arel) moderately slender, elongate, upper profile

slightly convex, off-white yellowish; outside without red muscle band.

Size: To 60 cm and 3 kg (commonly imported at 18-30 cm).

Habitat: Marine, estuarine and freshwater; bottom-dwelling, mostly on sand or mud bottoms,

from the coast to depths of nearly 2 000 m on the continental slope. A few species prefer

freshwater.

Fishery: Taken widely using a variety of gear, including otter and beam trawls, seines, and

fixed nets. Imports are mostly whole tonguesoles from Asia but fillets of true soles from the

Northern Hemisphere are occasionally available.

Remarks: Highly esteemed

foodfishes, some of which are

also caught locally. Flesh varies

between species. Tonguesoles

are usually sold fresh in South-

Cynoglossusarel East Asia, where steaming is
commonly recommended as the

best cooking method.
Untrimmed. Protein fingerprint p. 180.
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Yellowbelly flounder
Rhombosolea leporina

Minor names: New Zealand flounder (AU), flounder (N2)

Identifying features: body oval; lower (left) side yellowish, often with a few dark
spots; 1 pelvic fin; snout pointed but not hooked; dorsal fin commencing well

forward of eye; eyes located on right side of body; body extremely depressed.

Comparisons: Apart from close relatives (other Rbombosolea species), yellowbelly flounder is

distinguished from most commercial righteyed flounders in having only 1 pelvic fin. Some-

times confused with sand flounder (R. plebeia, p. 73) but has an oval (rather than

diamond-shaped) body with a yellowish (rather than white) undersurface. Lacks the red spots

of black flounder (R. retiarid) and the hooked snouts of New Zealand brill (Colistium gun-
theri, p. 69), New Zealand turbot (C7. niidipinnis, p. 71) and New Zealand sole

(Pehorhainphus novaezeelandiae, p. 70).

Product: Whole gutted (chilled and frozen), headed and gutted (frozen), and occasionally as
flllets (frozen). Fillet deep, rather elongate, upper profile convex, off-white to yellowish;

outside with weak red muscle band. The fillets of Rhombosolea species are very similar in

appearance to one another.

Size: To 50 cm and 1.7 kg (commonly imported at 25-40 cm and less than 0.5 kg).

Habitat: Marine and estuarine; soft bottoms in inshore waters, including estuaries and har-

bours, to depths of about 50 m.

Fishery: Small fisheries, mostly

caught by gillnets in the north of
New Zealand and by both gillnets
and trawls in the south. Com-

monly imported fresh and frozen

to Australia, but in small volumes.

Remarks: Large females, thick

enough to be filleted, are

Trimmed. Protein fingerprint p. 180. : favored by recreational fishers.
Possible aquaculture potential.
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ParramuMdi
Lates calcarifer

Minor names: barra, giant perch, silver barramundi (AU)

Identifying features: lateral line with 52-61 scales; caudal fin rounded; forehead

straight or slightly concave; jaw extending to end of eye or well beyond; young with
prominent white stripe on forehead; greyish green to golden brown above; dorsal fins

almost separate, with 8-9 spines, 10-11 soft rays; anal fin with 3 spines, 7-8 soft rays.

Comparisons: Belongs to the giant perch family (Centropomidae), which are similar in

general appearance to the freshwater basses (family Percichthyidae) and freshwater tiger

perches (family Terapontidae). However, unlike commercial members of these groups, it has

a tail, angular first dorsal fin that is almost separate from the second. A smaller marine relative,

the sand bass (JPsainmoperca waigiensis), is dull reddish brown above and has a shorter mouth

(falling short of hind margin of the eye). The closely related Nile perch (Lates niloticiis, p. 77)
has more lateral-line scales (60-80 versus 52-61).

Product: Headed and gutted (chilled), gilled and gutted, scaled, and as fillets (frozen). Fillet
moderately deep, short, tapering gently, convex above, pinkish-grey, generally paler below;

outside with continuous, central red muscle band; similar in appearance to Nile perch fillets.

Size: To at least 150 cm and 60 kg (commonly imported at 40-60 cm).

Habitat: Freshwater and inshore; migrating downstream into lower estuaries and marine bays

to breed.

Fishery: Wildfish caught mostly by gillnets. Expanding aquaculture industries in Thailand and
Indonesia produce young fish that

are marketed at about 0.4-0.6 kg.

Imports are sourced mainly from

Indonesia, Myanmar, Taiwan,

Thailand, India and Vietnam.

Remarks: Also farmed locally.

Among the most commercially

important freshwater fishes of

Asia. Populations differ in size and

Untrimmed. Protein fingerprint p. 181. biology, and two or more species
probably exist across its range.
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Nile perch
Lates niloticus

Minor names: Lake Victoria perch, Victoria perch

Identifying features: n lateral line with 60-80 scales; caudal fin rounded; forehead
straight or slightly concave; : ' jaw extending to end of eye to well beyond; : young with
prominent white stripe on forehead; greyish-blue above; dorsal fins almost separate, 7-8

spines, 10-14 soft rays; anal fin with 3 spines, 7-8 soft rays.

Comparisons: Largest member of the giant perch family (Centropomidae). It very closely

resembles the barramundi (Lates calcarifer, p. 76) but has smaller scales (60-80 in the lateral
line versus 52-61).

Product: Fillets (frozen). Fillet moderately deep, short, tapering gently, convex above, pinkish-

grey, generally paler below; outside with continuous central red muscle band; very similar in

appearance to barramundi fillets.

Size: To at least 200 cm and at least 164 kg (commonly imported at about 60 cm).

Habitat: Freshwater; demersal in rivers, reservoirs, canals, lakes and sometimes estuaries.

Fishery: Caught mainly by gillnets and set lines. Smaller quantities taken with spears using
lights to highlight their reddish glowing eyes. Caught commercially in Lake Victoria, and
imported from Tanzania, Kenya and Uganda. Exceptional aquaculture species.

Remarks: Most important foodfish in parts of Africa. The discovery of mummified specimens

along the upper Nile suggests that they were also highly esteemed by the ancient Egyptians.
Widely introduced to lakes and waterways across most of northern Africa. Reports of Nile

perch aquaculture outside Africa

(e.g. in South-East Asia) are

unconfirmed. Voracious predator

considered responsible for elimi-

nation of freshwater species in

some areas where it has been

introduced. Other relatives, such

as Tanganyika lates (Z. angus-

tifrons), bigeye lates (Z. inariae)
and sleek lates (Z. stappersii), are

also harvested from East African

Trimmed. Protein fingerprint p. 181. | lakes ancl maY occasionally be
imported to Australia.
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Flyingfish
Family Exocoetidae

Minor names: none

Cypselurus oligolepls

Identifying features: long, wing-like pectoral fins; jaws about equal in length, snout

not extended into a bill; caudal fin deeply forked; lower lobe of caudal fin longer than
upper lobe; pelvic fins often greatly enlarged.

Comparisons: Apart from their greatly enlarged pectoral and pelvic fins, flyingfishes most

closely resemble mullets (family Mugilidae) in general appearance. The closely related
garfishes (family Hemiramphidae) have a much shorter pectoral fin and their lower jaw is vari-
ably elongated to form a long pointed bill. The median unpairecl fins (anal aiid dorsal fins) of
both garfishes and flyingfishes are located near the tail.

Product: Occasionally headed and gutted (frozen) and roe (frozen and salted). Also marketed

in Asia fresh, dry salted, and converted into fermented fish paste.

Size: To 46 cm (commonly imported at about 15-25 cm).

Habitat: Marine; pelagic near the surface, widespread in the open ocean in schools, rarely

found near the coast. Well adapted to glide over the sea surface using their wing-like fins. All

species are capable of travelling short distances out of water to avoid predators.

Fishery: Imported from Japan, although some Japanese product originally sourced from

Malaysia, Taiwan, Indonesia and the Philippines. Caught in the Indo-Malay region in quanti-

ties of about 25 000-65 000 tonnes per annum by purse seines, gillnets and traps.

Remarks: Imports of flyingfish roe have increased over recent years. It partly replaces caviar

(sturgeon roe), which, with the exception of fanned product, was recently banned from import.

Lumpfish (Cyclopterus lumpus, family
Cyclopteridae) roe is also imported to Aus-

tralia. Flyingfish roe may be a constituent of

some imported bottled fish pastes used in
curries. Many of the 50 or so known flyingfish
species occur off Australia but these are rarely

harvested by domestic fishers. They are

nonetheless esteemed as food, with charac-

teristics similar to garfishes. The related

needlefishes, such as Strongj'lura species

(family Belonidae), are also imported in small
volumes, usually whole dried.
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Parracouta
Thyrsites atun

Minor names: couta, snoek

Identifying features: tail ending in forked caudal fin; dorsal fin long, divided into 2
separate parts; 5-7 dorsal finlets; 1 long lateral line, cuived below end of spiny part of

dorsal fin; pelvic fins small (but distinct); body very long, compressed slightly; head
large; sides silveiy blue, skin smooth.

Comparisons: Resembles the domestic and imported commercial gemfish (Rexea solandn,

p. 80) but has more finlets following both the dorsal and anal fins (5-7 versus 2), and a
single lateral line (rather than 2). It is more elongate than other commercial members of the

gemfish family (Gempylidae) and has a forked caudal fin (absent in imported ribbonfish).
Should not be confused with the more tropical barracudas (family Sphyraenidae), which have
rounder bodies and 2 short, well-separated dorsal fins.

Product: Headed and gutted (frozen), and as fillets (frozen and smoked). Elsewhere, smoked

and used to make fish cakes. Fillet rather slender, elongate, upper profile almost straight,

tapering slightly, off-white to yellowish; outside with feeble, continuous red muscle band.

Size: To about 140 cm and more than 6 kg (commonly imported at about 50-100 cm and

1.5-2.5 kg).

Habitat: Marine; benthopelagic on the continental shelf, occasionally down the slope to 550 m

(to 350 m in New Zealand). Adults migratory, often forming dense schools inshore near the

surface. Juveniles often occur inshore seasonally in sheltered bays.

Fishery: Imported from New Zealand where it is caught almost exclusively by trawling.

Smaller catches by trolling, handlining and netting elsewhere across the Southern Hemisphere.

Small tonnage of smoked fillets imported from South Africa.

Remarks: Also caught domestically. Once used widely in fish-and-chip trade, now largely

replaced with other species. Develops a spongy texture and milky appearance when handled

poorly. The flesh, which is reasonably moist and has a medium oil content, tends to become

paler with cooking. White strands in the flesh of some individuals are parasitic worms.

Although harmless, these can accentuate marketing problems.

'• :?-J~ •i?1^ '*-u*w»

Untrimmed. Protein fingerprint p. 181.

GEMFISHES 5.13



80 Australian Seafood Handbook

fremfish
Rexea solandri

Muior names: hake, king couta (AU), kingfish, silver king-

fish, southern kingfish (NZ), silver gemfish

Identifying features: tail ending in forked caudal fin; clorsal fin long, divided into 2 sep-
arate parts; 2 clorsal finlets; 2 separate lateral lilies; pelvic fins barely visible; body
moderately long, compressed slightly; head large; sides silvery, skin smooth.

Comparisons: Resembles the barracouta (Tljyi-sites atun, p. 79) but has fewer flnlets following

both the clorsal and anal fins (2 versus 5-7), and 2 lateral lines (upper running directly
beneath the clorsal fins with the lower arching downwards below the anterior third of the

spinous part of the clorsal fin). Sometimes caught with the less important longfin gemfish (jR.

antefurcata) from which it can be distinguished by the form of their lateral lines. The upper
lateral line of the longfin genifish finishes near the rear of the second dorsal fin (rather than
forward of the middle of the fin), and the lower lateral line is straight above the anal fin (rather
than wavy). The caudal fin of ribboitfishes (family Trichiuridae) is either veiy small or absent.

Product: Fillets (chilled and frozen), and headed and gutted (frozen). Fillet rather slender,
elongate, upper profile almost straight, tapering slightly, pale pinkish; outside with interme-

diate, continuous red muscle band (more pronounced posteriorly).

Size: To 120 cm and 15 kg (commonly imported at 60-90 cm and up to 2.0-5.0 kg).

Habitat: Marine; benthopelagic, in miclwater or near the bottom of the outer continental shelf

and upper slope in about 100-700 m depth (most often in 150-500 m). Occasionally occurs

near the surface in summer months.

Fishery-: Caught almost exclusively by trawling. Imported from New Zealand.

Remarks: Formerly one of Australia's main trawl fishes. The name 'gemfish' is based on the

family name 'Gempylidae'. A

related species, escolar (Lepi-

docybiuinjlavobrunneunD, is
imported in small quantities

as frozen fillets from Taiwan.

Escolar has prominent keels

on the cauclal peduncle and a

wavy lateral line, and the

Untrimmed. Protein fingerprint p. 181. | flesh is much more oily and
white in colour.
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Ribbonfish
Trichiurus lepturus

Mhior names: Australian hairtail (AU), cutlassfish, largehead

hairtail

Identifymg features: tail ending in a point; : dorsal fin veiy long, extending along most

of body; no dorsal finlets; 1 lateral line, situated close to ventral surface for most of its

length; no pelvic fins; body veiy long, strongly compressed; , head small; sides

silvery blue, skin smooth and easily removed.

Comparisons: Imported ribbonfishes (family Trichiuridae) can be distinguished from their
commercial domestic relatives in having the tail terminating in a point rather than forming a

definite caudal fin. The barracouta ^Tljyrsites atun, p. 79), and gemfish (Rexea solandri, p. 80),

both have a well-developed, forked caudal fin. Another small-scale commercial trichiurid (.Lep-

idopus caudatiis) is also marketed locally as 'ribbonfish'. It has a very elongate, compressed

body but unlike Trichiurus has a small, forked caudal fin.

Product: Whole (chilled and frozen). Suitable for sashimi when fresh. Pillet veiy long, slender,

barely tapering, off-white yellowish; outside without red muscle band.

Size: To 120 cm and 2 kg (commonly imported at 50-100 cm and up to 1.0 kg).

Habitat: Marine; benthopelagic, commonly in midwater or near the bottom of the outer con-

tinental shelf and upper slope in depths of 1-350 m. Mostly schooling, shallower and at the
surface at night.

Fishery: The most important commercial gemfish or ribbonfish, with an annual catch some-

times exceeding one million tonnes. Caught almost exclusively offshore by trawling but

through more varied methods inshore, including trailing, bag-netting, gillnetting, longlining,

and seining. Imported from India and Indonesia.

Remarks: Also taken in small quantities as bycatch by trawlers off eastern Australia. In South-

East Asia, ribbonfish is sold fresh in markets as well as processed into fish balls. In some

regions, the silvery deposit in the skin (guanine) is used to make pearl buttons. Another rib-

bonfish, savalani hairtail (^Lepturacanthus savalci), has also reportedly been imported to

Australia from Asia.

Trimmed. Protein fingerprint p. 181.
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G-olden goby
G/ossogobius species

Minor names: sand goby (AU)

-<

Glossogobiiis aiireiis

Identifying features: 2 separate clorsal fins, the first with 6 (sometimes 7) weak spines,

the second with 1 weak spine, 7-12 soft rays; pelvic fins joined together; head large;

tongue bilobed; lower jaw with more than 1 row of teeth; anal fin with 1 spine,

6-10 soft rays.

Comparisons: Distinguished from marbled gobies (.Oxyeleotris species, p. 83) in having

joined pelvic fins (2 separate pelvic fins in marbled gobies) and a bilobecl tongue (otherwise
not bilobecl). Less elongate and with shorter-based dorsal and anal fins than the the muclskip-

pers (Pseiidapocryptes species, p. 84), the other gobies included here.

Product: Whole (frozen), sometimes individually wrapped in plastic. Fillet of golden tank
goby (G. aureus) slender, elongate, tapering slightly, off-white pale yellowish; outside without

red muscle band. Inside with grey veins following myomeres. Rarely filleted.

Size: To at least 30 cm and 300 g (commonly imported at 19-28 cm and 60-240 g).

Habitat: Estuarine and freshwater; mostly in brackish water but some species extend upstream

to freshwater. Also occur in canals, ditches and ponds. A few enter the marine domain. Prefer

soft bottoms but also occur on gravel and rock.

Fishery-: Caught by seines, trawls, setnets, traps and castnets in many parts of South-East Asia.

Sourced from various countries.

Remarks: About 40 Glossogobitis species (most small-sized) occur in the tropical Indo-Pacific

and the primary species are not well defined. Sometimes marketed as 'sand goby', a name that

is applied to a wide variety of
goby-like fishes. Popular in

Filipino cuisine but not con-

sidered commercial in some

other countries. For example,

golden gobies are rarely seen

in Malaysian markets. Some

Untrimmed.Proteinfingerprintp.l81. I species are used
aquarium trade.
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h4arbled goby
Oxye/eotns species

Minor names: goby fish, marbled sleeper goby (AU), ca
bong tuong (VN), trey damrey (ICH)

•w

Oxyeleotris marmorata

Identilymg features: 2 separate dorsal fins, the first with 6 spines, the second with 1 spine,

usually 9-12 soft rays; pelvic fins separate; head large; tongue not bilobed; ; lower

jaw with more than 1 row of teeth; ' anal fin with 1 weak spine, usually 8-12 soft rays.

Comparisons: Despite their marketing name, marbled gobies belong to the gudgeon family,

Eleotridae. Best distinguished from true gobies by their separate pelvic fins (rather than
joined). Compared with the domestic sleepy cod (0. Uneolatus) and giant gudgeon (0. sel-

beimi), the dominant import, the marbled goby (0. marmorata), has 80-90 mid-lateral scales

(versus 62-70). Sleepy cod is a type of marbled goby rather than a cod.

Product: Whole (frozen), fish sometimes individually wrapped in plastic. Fillet of the marbled
goby moderately deep, rather elongate, tapering rapidly, off-white yellowish or brownish;

outside with feeble, diffuse central red muscle band.

Size: To 66 cm (commonly imported at 20-30 cm and 0.2-0.3 kg).

Habitat: Freshwater; found in freshwater and brackish waters in rivers, swamps, dams and

canals. Occupy a wide range of bottom types, and sometimes associated with dense aquatic

vegetation.

Fishery: Dominated by cage-cultured marbled goby (0. marm.oratci). Otherwise taken as

byproduct by seines, trawls and gillnets. Imported from various countries in South-East Asia,

including Vietnam and Cambodia.

Remarks: Perhaps the largest of the goby-like fishes, the dominant member of this group, 0.

marmorata, is highly esteemed

throughout much of South-East

Asia. It is often steamed and

commonly displayed live in
restaurants. In some regions, it is

considered to be particularly

nutritious to men. Locally, sleepy

cod is supporting a developing
aquaculture industry, particularly

in Queensland.
Trimmed. Protein fingerprint p. 181.
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Mudskipper
Pseudapocryptes species

Minor name: baby eel

Pseiidapocryptes elongatus

Identifying features: 2 separate clorsal fins, the first with 5 spines and the second very

long, with 1 spine, 28-32 soft rays; pelvic fins joined together; head small; body
elongate; lower jaw with only 1 row of teeth; anal fin long, with 1 spine, 26-30 soft

rays.

Comparisoxis: Two species, both have a distinctive elongate body and long-basecl clorsal and

anal fins. Elongate muclskipper (P. elongatus), the dominant commercial species, is more elon-

gate than the Borneo muclskipper (P. borneensis); body depth less than 14% of standard length
in elongate mudskipper versus more than 14% of standard length. Most other similarly shaped

gobies have either a much taller first clorsal fin or have only 1 clorsal fin.

Product: Whole (frozen). Fillet of elongate mudskipper long, very slender, barely tapering,

off-white yellowish or brownish; outside with feeble, diffuse central red muscle band. Muscle

structure simple, with only one muscle band above and below miclline. Rarely, if ever, fil-

letecl.

Size: To 20 cm (commonly imported at 15-17 cm and about 20 g).

Habitat: Live in mudflats of estuaries and the tidal zone of rivers, often in deep burrows.

Fishery: Taken by seines, trawls, castnets and tidal gillnets. Common in some regional

markets (e.g. the Mekong delta, Vietnam). Imported from Vietnam.

Remarks: The goby family (Gobiidae) numbers about 1 900 species and has more marine
species than any other fish family. The more estuarine mudskippers can survive extended

periods out of water, and some even climb trees. Sometimes marketed in Australia under the

confusing name, 'baby eel'. Elongate mudskipper is also sometimes referred to by an incorrect

scientific name, P. lanceolatiis. These amphibious 'air-breathers' are reportedly good eating,

particularly when salted and
dried. However, they are not

considered commercial across

their range and are rarely

seen in the markets of some

countries.
Trimmed. Protein fingerprint p. 181.
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Cliwbiwg perch
Anabas species

Minor name: climbing gourami

Anabas testudineiis

Identifying features: dorsal-fin origin forward of pectoral fin; anal-fin base long,but

shorter than dorsal-fin base; ; doi-sal fin with 16-20 spines, 7-10 soft rays; : anal fin with

9-11 spines, 8-12 soft rays; : body compressed or subcylindrical, roughly oblong or oval;

posterior edge of operculum heavily sen'ated; pelvic fin without long filament; : jaws

with fixed conical teeth; lateral line interrupted below dorsal fin.

Comparisons: Climbing perches can be differentiated from gouramis (families Belontiidae,

Helostomatidae and Osphronemidae, p. 86) by the combination of characters listed above.

Tilapias (Oreochromis, Sarotherodon and Tilapia species, p. 128) also have an interrupted

lateral line but they are deeper bodied and their anal-fm base is relatively much shorter.

Product: Whole, trimmed (frozen, dried). Also pickled, and as fish paste and fish sauce. Fillet

of climbing perch (A. testudineus) very deep, short, tapering slightly, upper profile convex,

brownish; outside without red muscle band.

Size: To at least 26 cm (commonly imported at 9-14 cm).

Habitat: Freshwater (rarely brackish); demersal, generally in slow-moving streams or even

stagnant water, often with dense aquatic vegetation.

Fishery: Caught by seines, gillnets and entangling nets hung on the dry borders of canals and

rice paddies, but mostly produced by aquaculture. Imported from South-East Asia.

Remarks: The climbing perch (A. testudineus) is the most commercially important of a few

Asian Anabas species. Other family

members are harvested commer-

cially in Africa, many for the
aquarium trade. These fishes

possess an accessory breathing

organ in the gill chamber and are
able to tolerate stagnant water and

even spend a number of days out

of water. They bury in mud when

water is scarce, and even 'walk'

some distance over land. Report-

Trimmed. Protein fingerprint p. 181. edly occasionally found alive in
trees.
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frourami
Families Belontiidae, Helostomatidae & Osphronemidae

Minor names: fighting fish, giant gourami, kissing gourami

Trichogaster pectoralis

Identifymg features: body compressed, roughly oblong or oval; dorsal-fin origin over or,

more usually, well behmcl pectoral fin; anal-fin base long, usually longer than dorsal-fin base;

posterior edge of operculum not sen'ated; pelvic fin often with long filament; lateral

line variable but often complete.

Comparisons: The kissing gourami (family Helostomatidae) lacks both teeth and a filamen-

tous pelvic fin. Giant gouramis (family Osphronemidae) have teeth and a complete and

continuous lateral line. Gouramis (family Belontiidae) have teeth, a vestigial or absent lateral

line and, usually, a filamentous pelvic ray. The closely related climbing perches (Anabas

species, p. 85) have their dorsal-fin origin forward of the pectoral fin (rather than over or well

behind) and a heavily serrated posterior edge of the operculum. Tilapias (Oreocbromis,

Sarotherodon and Tilapia species, p. 128) have a relatively much shorter anal-fin base.

Product: Trimmed (i.e. fins removed), and gillecl and gutted (frozen, dried). Also pickled, and

used in fish paste and fish sauce. Fillet of snakeskin gourami (Trichogaster pectora/is) deep, rea-

sonably short, tapering rapidly, off-white yellowish with green tinge; outside without red muscle

band; inside with distinct elongatecl pocket in flesh, extending about half length of fillet from
posterior margin.

Size: To about 80 cm (commonly imported at 15-25 cm).

Habitat: Freshwater; prefer slow moving or stagnant water, often sheltering among dense

aquatic vegetation.

Fishery-: Caught mainly by seines,

castnets and gillnets, with some

aquaculture production. Giant

gouramis also taken with baited
hooks. The snakeskin gourami is

probably the dominant import,

mostly from South-East Asia.

Remarks: Often consumed dry

salted. Occasionally, aquarium speci-

mens have escaped into some

northern Australian waterways. Can
Trimmed. Protein fingerprint p. 181.

live in poorly oxygenated waters.
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Sweetlip bream
Family Haemulidae (except Pomadasys species)

Minor names: painted sweetlip, spotted sweetlip, sweetlip

emperor (AU), gaji (ID), kaci (MY), pla khang ta pao (TH)

4

Diagrainma pictinn

Identifying features: W undersurface of lower jaw with 3 pores on each side; @ sides
vividly coloured or patterned (occasionally silver all over); © anal fin with 3 spines (the
second long and thick), 6-8 soft rays; wj) dorsal fin continuous, with 8-14 spines, 13-26 soft

rays; @ tail more-or-less tmncate (not forked); © thick, fleshy lips.

Comparisons: Similar to grunter breams (fomadasys species), which are also imported, but

with 3 pores on the undersurface of the lower jaw (rather than a pore on each side separated

by a groove). Most are brightly coloured with distinctive spots ancl/or stripes. Painted sweetlip
(Plectorhinchtis picus) has 3 broad black bars across the head and back when small, and
numerous small, black spots on the upper half of the body when large. Painted sweetlip bream

(JDiagramma pictum) is unusually drab (uniformly silvery grey) when adult. Breams (family
Sparidae) have forked tails, grunters (fainily Terapontidae) have a notched dorsal fin, and trop-
ical snappers (Lutjanus species) have thinner lips, distinguishing them from sweetlip breams.

Product: Primarily frozen fillets, occasionally whole (gutted). Fillet of painted sweetlip bream
moderately deep, rather elongate, tapering rapidly near peduncle, convex above, yellowish-

white; outside with continuous, intermediate central red muscle band.

Size: To 100 cm and about 12 kg (commonly imported at less than 60 cm and 3 kg).

Habitat: Marine; demersal, from inshore bays and estuaries to broken nibble bottoms on off-

shore reefs. Some species inhabit caves.

Fishery: Widespread commercial importance, often taken in traps. Dominant imports are

painted sweetlip from Indonesia and painted sweetlip bream from Thailand. Other species,

along with the closely related grunter breams, are also sourced from Asia.

Remarks: Fifteen or so

species occur locally. Of five

subspecies of painted sweetlip
bream only one, D. pictum

labiosum, occurs in Australia.

Sometimes traded live in Asia

but usually marketed fresh.

The flesh tends to be coarse.

Often used in curries. Known

internationally as 'grunts'.
Trimmed. Protein fingerprint p. 181.

GRUNTER BREAMS 5.16



88 Australian Seafood Handbook

Red gurward
Chelidonichthys kumu

Minor names: flying gurnard, kumu gurnard, kumukumu,

latchet (AU), gurnard (NZ)

Identifying features: ' no long spines at snout tip; upper surface of pectoral fin with blue

edge and numerous blue spots centrally; body scales small with smooth edges; : lateral line

scales slightly larger than those adjacent; upper pectoral fin greatly enlarged, almost wing-

like; lower pectoral fin with 3 finger-like rays; head covered in a bony casing without

scales.

Comparisons: Similar in general appearance to the domestic latchet (Pterygotrigla poly-

ominata) in having small, smooth-edged scales and a very large pectoral fin, but lacks long

spines on the snout tip and has vivid blue spots on the mid upper surface of the pectoral fill

(rather than yellow spots or blue and yellow lines).

Product: Fillets (frozen and chilled), and headed and gutted (chilled). Fillet rather slender,
tapering gently, yellowish-white to pink; outside with pronounced, continuous, central red

muscle band; often with skin on.

Size: To at least 53 cm and about 2 kg (imported size commonly imported at 30-50 cm).

Habitat: Marine; demersal on soft bottoms, mainly on the inner continental shelf to 100 m

depth (possibly deeper in New Zealand to 180 m). Often in shallow water in large bays and
estuaries.

Fishery: Imported catch taken by demersal trawlers near the New Zealand coast. A significant

component of the New Zealand catch is exported to Australia.

Remarks: Largest of the gurnarcls, with firm high-quality flesh. Also taken in small quantities

in the South East
^uw ~—-»^ Fishei-y by domestic

seiners. More than

one red gurnard

species may occur

across the Australasian

region and further

research is required.
Untrimmed. Protein fingerprint p. 181.
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Anchovy
Family Engraulidae

Minor names: bilis (ID), ca corn (VN), dilis (PH), pla bai pai
(TH), bilis

Stolephorus incticus

Identifying features: ® lower jaw underslung; @ sides often silver, no black spots; (iso angle
of jaws situated behind eye, usually well behind; @ body usually compressed; (S) 1 small
dorsal fin, usually near midpoint of body; © scales usually large and easily removed.

Comparisons: Anchovies are distinctive herring-like fishes that have a long, thin, underslung

jaw that extends back behind the eye. Other hemng-like fishes have a deep lower jaw that
articulates under, or only slightly behind, the eye level. The Australian anchovy (iEngraulis aus-

trail's) of temperate waters has a broad silver stripe along the sides and lacks a serrated ridge

on the belly.

Product: Whole (dried, dry salted and pickled), and headed and gutted (frozen). Also canned,
and contained in various sauces, pastes and fish balls. Fillet of Australian anchovy moderately

elongate, barely tapering, brownish-white; outside with pronounced, continuous red muscle

band. Rarely filleted due to small size.

Size: To about 40 cm (commonly imported at 5-9 cm).

Habitat: Marine; typically form schools in coastal regions, with a few species entering brackish
water or freshwater. Individuals of one species have been found 900 km upstream in New

Guinea.

Fishery: Support extensive fisheries via purse seines, beach seines and various shallow-water

nets and traps. Catches in some regions fluctuate wildly and have generally declined in recent

years. Imports, mainly from South-East Asia, include rat-tail anchovies (Coilia species), thryssas

(Thryssa species), hairfin anchovies (Setipinna species) and various other related fishes (e.g.
Stolephorus species).

Remarks: The common Australian anchovy

should be marketed as 'Australian anchovy'.

Although dominated by anchovies, imported
dried 'bilis' often contains other species such

as ponyfishes (family Leiognathidae) and red
mullets (family Mullidae). Anchovies are
popular in many parts of Asia and are pre-

pared for eating in numerous ways including

raw, dried, fried, as a filling for buns and
sandwiches, and boiled (to make stock).
Some second-grade anchovies are fermented

for six months to make a base for fish sauce.
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Herring
C/upeo harengus

Minor names: Atlantic herring, herring, kipper

Identifymg features: i operculum smooth (lacking obvious bony lines radiating downwards);

1 hind margin of gill opening evenly rounded (without fleshy outgrowths); • all anal-fin rays
of similar size; •' enlarged scales present on belly (not forming a strong keel); • pelvic-fin

insertion behind origin of clorsal fin; ' pelvic-fin elements 9 (rarely 8 or 10); no dark spots

along sides; body moderately deep.

Comparisons: Closely resembles the pilchards (Sardina and Sardinops species, p. 91) and

other sarclines (Clupeinae, p. 92). Differs from pilchards, including the European pilcharcl

(Savdina pilchardt.is), in having belly scales that do not form a pronounced keel, the last 2

anal-fin rays not longer than those before them, and in lacking radiating lines on the oper-

culum. Can be distinguished from many sarclines in not having fleshy outgrowths aloiig the

rear margin of the gill opening (present in Sardinella) and in having anal-fin rays all of similar
size (rather than last 2 elongated). A domestic species, the sandy sprat (Hyperlopbus uittatus),

is similar but has a more forwarcl-positioned pelvic fin and more pronounced belly scales.

Product: Whole, as fillets and gilled and gutted (frozen), and smoked. Also canned (small
individuals) and as rollmops. Fillet moderately deep, barely tapering, pale reddish-brown;

outside with veiy pronounced, continuous red muscle band.

Size: To 40 cm and 1 kg (commonly imported at 20-25 cm and 60-120 g).

Habitat: Marine; coastal pelagic to depths of 200 m, schooling in large numbers near surface.

Fishery: A historically important component of North Atlantic pelagic fisheries. Caught by
trawls, seines and gillnets. Stocks collapsed from overfishing but are apparently starting to

recover clue to the implementation of stock protection measures. Imported from Europe (e.g.

the United Kingdom and the Netherlands). Other members of the family are also imported, for

example, shad (Tenualosa species) whole frozen from China.

Remarks: Also imported for rocklobster bait. Veiy similar to Pacific herring, C. pallasii, which

forms the basis of an important fishery in the north Pacific. The two species, which occur

together in the Arctic Sea, are

difficult to differentiate and

^wywv:^ ^w^~

^
Untrimmecl. Protein fingerprint p. 182.

considered by some to be the

same species. The high oil

content of herring makes it

suitable for preparations

including pickling, smoking,
canning and salting.
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Pilchard
Sardina & Sardinops species

Minor name: sardine

Sarciinops neopilchardus

Identifying features: : operculum with distinct, bony lines radiating downwards; hind

margin of gill opening evenly rounded (no fleshy outgrowths); last 2 anal-fin rays longest;
belly midline scales forming serrated ridge; narrow silver stripe along side edged below

with dark blue spots; upper and lower jaws extend forward equally; large, easily
removed scales; : : body almost oval in cross-section; no sen-ated ridge along shoulder

midline.

Comparisons: Distinguishable from herring (Clupea harengus, p. 90) and other sardines (Clu-

peinae, p. 92) in having distinct radiating bony lines on the operculum and a row of widely
spaced, dark spots along the sides. Compared with Sardinops species, the European pilchard

(Sardina pilcbardus) has a shorter jaw (not reaching mid-eye level) and the gill rakers located
at the bend of the outer gill arch are not exceptionally shorter than those above and below
(lower gill rakers shortened at angle of outer arch in Sardinops species).

Product: Whole and as butterfly fillets (frozen and sometimes crumbed), and canned (fre-

quently with other products such as tomato and chilli). Otherwise processed as petfood, bait,

or as feedfish for farmed southern bluefin tuna (.Tiju.nnus maccoyii, p. 103). Fillet of pilchard

(.Sardinops neopilchardus) moderately deep, barely tapering, reddish-brown; outside with veiy

pronounced, continuous red muscle band.

Size: To about 28 cm and more than 100 g (commonly imported at 18-20 cm).

Habitat: Marine; pelagic, commonly schooling offshore over the continental shelf to the edge

of the slope, occasionally nearing the coast.

Fishery: Caught by purse seines, beach seines, lamparas, gillnets, trap nets and occasionally

by bottom trawls. Imported largely from Portugal, the US, New Zealand and Japan. South

American pilchard (Sardmops sagax~), which forms the basis of a million-tonne fishery off Chile
and Peru, could be imported in a variety of processed forms.

Remarks: Studies have failed
to determine unambiguously

the correct scientific name of

the domestic Sardinops
species, and it is referred to as

S. neopilcbardus, S. sagax and

S. sagax ocellattis. Juveniles of

the European pilchard are
sold in Australia as 'sardine'.

Trimmed. Protein fingerprint p. 182.
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Sardine
Subfamily Clupeinae

Minor names: Spanish sardine (US), Indian oil sardine, oil

sarcline, round sarclinella

Sardinella gibbosa

Identifying features: pelvic scute with clorsally pointing arms, not W-shapecl; upper

jaw rounded when viewed from the front; last 2 anal-fin rays sometimes extended; : belly

miclline scales forming sen'atecl ridge; pelvic-fin insertion often just behind origin of clorsal

fin; often deep-bocliecl and strongly compressed; lateral line absent.

Comparisons: This subfamily includes imports such as herring (Clupea harengus, p. 90) and

pilcharcls (.Sardina and Sarcllnops species, p. 91). However, many other sardine imports (e.g.

Sardinella species) have 2 fleshy outgrowths along the rear edge of the gill opening (lacking in
herring and pilcharcls). A group of commercially u-nportant Inclo-Pacific sarclines (Herkiofsichthys

species) have these fleshy outgrowths but do not have their last 2 anal-fln rays enlarged.

Product: Whole (frozen and dried), as fillets (frozen), and canned (frequently with other
ingredients). Rarely filleted clue to their small size.

Size: To 40 cm and about 1 kg (common size and weight varies greatly with species).

Habitat: Marine; pelagic, mostly forming schools near the coast. Some species, mainly as juve-

niles, enter lagoons, estuaries and the lower reaches of rivers.

Fishery: Trapped, netted and seinecl, of varying importance to fisheries throughout their

range. Imported mainly from Portugal and Thailand but also from elsewhere in Europe and

South-East Asia. European canned imports are likely to be a mix of Spanish sardine (Sar-

dinella aurita) and European pilchard (Sardina pilcharcius). Members of some other groups

are also imported as 'sarcline' for local sale.

Remarks: Important foodfishes throughout

most of their range although some species

avoided clue to their numerous small bones.

Their high oil content makes sardines suitable
for a number of processing methods

including drying, canning and smoking. Also

processed into fish crackers or fish balls, or

eaten raw. A local species, scaly mackerel

(Sardinella lemuni), is caught commercially
off Western Australia. Adult Sardina

pilchardus are usually referred to as 'pilchard'

and juveniles as 'sarcline'. 'Sardmes' camiecl m

Norway are often sprats, Sprattus sprattus.
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Patagonian tootbfish
Dissostichus eleginoides

Minor names: Australian sea bass, sea bass, toothfish (AU),

Antarctic cod

Identifying features: top of head with several small, narrow scaleless patches; sides

brownish-grey with faint darker blotches; 2 separate lateral lines; pelvic-fin base forward

of pectoral-fin base; single nostril on each side of head; dorsal fin with 8-11 spines,

26-31 soft rays; anal fin with 26-31 soft rays.

Comparisons: Large, elongate, round-bodied toothfish (family Nototheniidae) that is distinct

from all other Australian commercial fishes in a combination of the characters above. It is dis-

tinguished from another smaller locally sold icefish, the mackerel icefish (Cbampsocephahis
gunnarO, in having scales (scales present only on the lateral line in mackerel icefish) and in

lacking bands on the body (irregular dark bands otherwise present).

Product: Fillets and cutlets (frozen). Fillet moderately deep, elongate, upper profile almost

straight, tapering slightly, milky white; outside with feeble, diffuse red muscle band.

Size: To 215 cm and 100 kg (commonly imported at more than 40 cm and more than 1 kg).

Habitat: Marine; pelagic in both midwater and near the bottom of canyons in depths of

70-1 500 m.

Fishery: Caught by demersal trawlers and longliners off South America, South Georgia, and

the Falkland Islands, and along the ridges and seamounts near various subAntarctic islands.

Imported as outlets from Singapore and from elsewhere as fillets. Imports have decreased

recently due to high prices.

Remarks: Also caught in Aus-

tralian subAntarctic waters.

Toothfishes are the major fish
resource exploited in the

Southern Ocean and poaching

by foreign vessels is an

important jurisdictional issue.

Highly regarded, premium
foodfish both locally and
overseas. The related mack-

Untrimmed.Protemfingerprintp.l82. | erel icefish^ may^ also be
imported to Australia.

y

ICEFISHES 5.19



94 Australian Seafood Handbook

Jewfish (page 1 of 2)
Family Sciaenidae

Minor names: Jew (AU), croaker, drum

Chrysochir aureus

Identifying features: :; clorsal fin long, deeply notched, with 6-13 spines in first portion, 1

spine and 20-44 soft rays in second; ' anal fin short, with 1-2 spines, 6-13 soft rays; body

moderately elongate, often with silver reflections; •' eyes near top of head; ; ; conspicuous

sensory pores over snout tip and chin; -. lateral-line scales extending to end of caudal fill.

Comparisons: Distinctive fishes with a moderately elongate body, a long, notched clorsal fin,

and a short anal fin. In Australia, jewfishes are sometimes confused with the similarly named

West Australian dhuflsh (.Glaucosoma hebraicum'), which is a type of pearl perch (family Glau-
cosomatidae). However, pearl perches lack a notch in the dorsal fin and have 3 (rather than

1-2) anal-fin spines.

Product: Whole, and headed and gutted (frozen and dried). Fillet of Reeve's croaker

(Cbrysochir aureus) moderately elongate, tapering gradually, off-white yellowish; outside with
very faint evidence of central red muscle band.

Size: To 200 cm and at least 73.5 kg (commonly imported at 20-40 cm and up to 1 kg).

Habitat: Marine, occasionally freshwater; demersal mainly over sand and mud on the conti-

nental shelf but some species extend on the upper continental slope to depths of 400 m. Many

live inshore with some entering estuaries and freshwater. A few species restricted to freshwater.

Fishery: Widely targeted by traps, trawls, gillnets, seines and hooks; some species farmed. A

few small Asian species are sourced from a variety of countries, including Taiwan, Myanmar

and Vietnam.

Remarks: More than 270 species worldwide. International names include 'drum' and 'croaker'.

Species identification based
on external characteristics is

often difficult. In South-East

Asia, jewfishes are mostly sold
fresh but in some regions dry

salted product is preferred.

Jewfish otoliths (earbones) are
very large and, in some

regions, used as ornaments or

in jewelleiy.
Trimmed. Protein fingerprint p. 182.
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Jewfish (page t of Z)
Family Sciaenidae

Chrysochir aureus

Remarks: Commonly called 'Reeve's
croaker', this species occurs in the Indo-West

Pacific from the Bay of Bengal east to
southern China and Indonesia. It is common
in shallow coastal waters. It can be identified
by 1 or 2 pairs of canines in the front of the
upper jaw, and a can'ot-shaped swimbladder
with 27-30 pairs of fan-like appendages
along the sides. The snout is acutely pointed
and projects in front of the upper jaw.
Imported whole from Myanmar, Vietnam and
elsewhere in South-East Asia. To about 35 cm

(commonly imported to 30 cm).

Otolithes ruber

Remarks: Commonly called 'tigertooth
croaker', this species is widely distributed in
the Indo-West Pacific from South Africa east
to Queensland and north to southern China.
Prefers shallow coastal waters to depths of
about 170 m but usually in less than 40 m.
Distinguished by the presence of canine teeth
at the front of both jaws, and a carrot-shaped
swimbladder with 32-36 pairs of fan-like

appendages along sides. Occasionally
imported whole and dried from South-East
Asia. To at least 75 cm (commonly imported
to 45 cm).

Larimichthys polyactis

Remarks: Commonly called 'yellow croaker',
this species occurs in the north-west Pacific
Ocean, in the Yellow and East China Seas. It
is very common along the coast of China and
prefers shallow waters. Differs from the
jewfish species above in having an upturned
mouth, a large eye, and a yellow belly.
Widely exported whole from Asia to Chinese
communities almost worldwide (including

Australia). Also common in the aquarium
trade. To about 45 cm (commonly imported
to 20 cm).
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Kwifefisb
Family Notopteridae

Minor name: featherback

Chitala ornata

Identifying feahires: ' anal fin long, extending along most of the body and joining the
caudal fin; clorsal fins small or absent; pelvic fins small or absent; • scutes present ven-

trally; body may have numerous small spots, wa\ry stripes or large ocellated spots above

anal fin; barbels on nostrils; body elongate and compressed.

Comparisons: Superficially similar to rat-tail anchovies (Coilia species, p. 89), but lack

extended pectoral-fin filaments (5-19 extended filaments in rat-tail anchovies). Differ from

domestic freshwater catfish (Tandaniis tandanus) and cobbler (Cnidoglanis macrocephalus),
and imported sheatfishes (family Siluridae, p. 50), in lacking barbels directly around the mouth
but barbels are present around the nostrils. The reduced or absent dorsal fin and the row of

ventral scutes foi-wEird of the anal fin are useful diagnostic characters.

Product: Whole and as fish paste (frozen). Fillet of clown featherback (.Chitala ornata) mocl-

erately elongate, deep, tapering gradually, pinkish but darker, almost greyish, above; outside

without central red muscle band.

Size: Up to 150 cm, and at least 7 kg (commonly imported at about 50 cm and 1.25 kg).

Habitat: Freshwater; demersal, may occur in brackish water.

Fishery: Most species are of commercial importance, being utilised both fresh and dried, and

in fish paste. Wild caught and farmed. Imported from Vietnam, with clown featherback the

dominant whole import.

Remarks: Popular ill the aquarium trade where live, large adults are often displayed in public

aquaria. The anal fin provides locomotion in both forward and reverse directions by undulating.

Some rat-tail anchovies and sheat-

fishes are from similar regions to

knifefishes, and the groups may
sometimes be confused. Knife-

fishes are rather bony, so they

need to be prepared using special

cooking methods. In Indonesia,

used to make fish crackers

(kerupuk). Also used in soups and

processed into fish balls.
Trimmed. Protein fingerprint p. 182.
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Leatberjacket
Afuterus monoceros

Minor name: unicorn leatherjacket

Identifying features: Q long, thin dorsal spine (second spine usually embedded); @ chin
convex, with distinctive hump; © skin leathery and rough, lacking normal scales; @ mouth

small, teeth long and flat; @ no pelvic fins; ® body veiy compressed; @ body pale brown or
greyish, often spotted above midline; @ soft dorsal and anal fins pale yellowish to brownish.

Comparisons: Distinguished from domestic and imported leatherjackets by its mostly plain col-
oration, deep and strongly compressed head, convex snout and humped chin, and single long

spine located above the eye. The closely related triggerfishes (family Balistidae), which are of
less commercial importance in Australia, can be differentiated from leatherjackets by having 3

(versus 1-2) visible dorsal spines, and their body is covered with hard, plate-like scales.

Product: Fillets, skinned (frozen). Moderately deep, rather elongate, upper profile slightly
convex, taper pronounced, off-white yellowish; outside without red muscle band.

Size: To 76 cm and 3.2 kg (commonly imported at sizes exceeding 50 cm and 2 kg).

Habitat: Marine; demersal and pelagic in tropical and subtropical oceans, mainly near coral

reefs and over soft bottoms with rich invertebrate communities. Also offshore, occurring from

the surface to depths of about 100 m.

Fishery: Caught mainly by bottom trawls and occasionally by purse seines and traps. Low to

medium importance to fisheries. Imported from Indonesia, Thailand and Vietnam.

Remarks: Juveniles, which have a striking reticulate pattern of pale lines enclosing brown

spots and greyish blotches, are dis-

tinctly different in colour to adults.

In some regions, the skin is con-

sidered poisonous if cooked with
the flesh and is therefore removed
before cooking. Considered excel-

lent in curries. Other leatherjackets,

such as the velvet leatherjacket or

creamfish (jParika scaber~) from

New Zealand, are also imported,

and many species are caughtTrimmed. Protein fingerprint p. 182.
domestically.
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Pink ling
Genypterus b/acodes

Minor names: congribaclejo (AR), hokorari (NZ), kingclip
(2A), ling

Identifymg features: i j skin pinkish or orange, with darker mottling; »T.) belly and cheek

usually pale rather than mottled; -ji upper jaw extending to or just beyond eye; ^ tail eel-like;

'•'• pelvic fins barbel-like, originating below centre of eye; <;» body long, rounded.

Comparisons: Related to codfishes, the cusk eels (family Ophidiiclae), which include the pink
ling, are typically eel-like in form. However, unlike eels they have long gill openings and

finger-like pelvic fins under the chin. The colour tones differentiates pink ling from other lings

(.Genyp ferns species), with the exception of the South African kingclip (.G. capensis). Genetic

techniques are required to separate these species.

Product: Whole, and headed and gutted (frozen), and as fillets (frozen and chilled). Fillet
long, rather slender, tapering gradually, pale pinkish to off-white; outside fillet with feeble
central red muscle band, usually skinned and with translucent and silvery white integument.

Size: To at least 200 cm and 25 kg (commonly imported at 50-90 cm and 0.6-4.5 kg).

Habitat: Marine; demersal on the continental shelf and upper slope in depths of 20-800 m.

Juveniles tend to occur inshore on the continental shelf while adults prefer deeper waters on

the continental slope.

Fishery: All lings are of commercial importance, being targeted mostly by trawls, lines and

traps. Pink ling is imported from New Zealand and Argentina. Black ling (G. maculatus) is

occasionally sourcecl from Chile. Other species, such as kingclip and Chilean ling (G. chilensis)

may also be imported.

Remarks: At least five lings are currently recognised and all occur in southern latitudes. A

group marketing name, 'ling', has been proposed. Further research may show South American

stocks of pink. ling to be a separate species. Two domestic species, pink ling and rock ling (G.

tigerinus), are sold locally in quantity.

Untrimmed. Protein fingerprint p. 182.
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Powbay duck
Harpadon species

Muior name: lizardfish

Harpadon nehereiis

Identifyuig features: ® head and antex'ior part of body without scales (except on lateral

line); @ lateral-line scales enlarged, extending beyond caudal fin; @ body elongate, com-

pressed; @ 9 pelvic-fin rays; @ dorsal fin inserted about middle of body; 11S) head lizard-like;
V/) adipose fin present; @ upper jaw extending back far beyond eye.

Comparisons: Closely related to sauries (Saurida species) but have greatly enlarged lateral-

line scales (not enlarged in sauries) and a compressed (versus cylindrical) body. Lizardfishes
(Synodus species) are also similar but have 8 rather than 9 pelvic-fin rays. The major com-

mercial species, the Bombay duck (H. nehereus), which is sometimes called 'flabby

bummalow', can be distinguished from other members of the genus in having the pectoral fin

reaching beyond the origin of the dorsal fin (versus reaching well short of the dorsal fin).

Product: Whole (frozen and dried). Fillet of Bombay duck (H. nehereiis) slender, tapering
gradually, off-white yellowish; outside without red muscle band.

Size: To at least 75 cm; Bombay duck to only about 45 cm (commonly imported at 20-30 cm).

Habitat: Marine and estuarine; demersal on sandy and muddy bottoms from close inshore to

depths of at least 1150 m. Coastal species venture into estuaries.

Fishery: Only the coastal species, Bombay duck, is commonly targeted. Taken by demersal

trawlers, particularly around Indonesia and India, and imported from Asia.

Remarks: One species, which is not commercially important, occurs locally. Marketed in a

variety of forms across Asia, including fresh whole, dry salted, and smoked. Fresh fillets are

often deep fried after coating with Hour and egg. Also used extensively as a relish with cuny
and commonly added to soup

with glass noodles. The term

'Bombay duck' sometimes

applies only to dried product.
Different colour forms of H.

nehereus occur in South-East

Asia and further taxonomic

research is required.
Untrimmed. Protein fingerprint p. 183.

LIZARDFISHES 5.24



100 Australian Seafood Handbook

Atlantic wackerel
Scomber scombrus

Minor name: mackerel

Identifying features: clorsal fins widely separated; markings above lateral line oblique

or near vertical; . lower sides unmarked; :[ 5 finlets behind clorsal and anal fins; clear

fatty eyelid at front and back of eye; ' body covered in small scales; no pronounced scale

patch near pectoral-fin base; 2 small, Heshy keels on cauclal pecluncle.

Comparisons: Similar in appearance to the domestic blue mackerel (5. aiistralasicus) and the

occasionally imported chub mackerel (5'. japonicus) but the clorsal fins are more widely sepa-

rated (space between end of first dorsal-fin groove and origin of second clorsal fin about 1.5

times length of groove in Atlantic mackerel versus about equal to or less than length of groove

in other species) and there are no marks on the lower sides (versus narrow broken bars or

spots on sides). Differs from most other mackerels and tunas by having 2 rather than 3 keels

on each side of the cauclal pecluncle.

Product: Whole and as fillets (frozen), smoked (skin on), gillecl and gutted (as butterfly fillets).
Canned in various ways (young specimens only) and occasionally as rollmops. Fillet moder-

ately deep, elongate, upper profile slightly convex, tapering posteriorly, pinkish brown;

outside with pronounced, continuous red muscle band.

Size: To at least 55 cm (fork length) and more than 3 kg (commonly imported at about 30 cm
and 0.75 kg, although smaller when canned).

Habitat: Marine; pelagic, migratory fishes that often school close to the surface but overwinter

near the bottom in depths to more than 200 m. School fronts can be 200 m wide and 100 m

deep.

Fishery: Very important North Atlantic fooclfish that is caught in purse seines, drift and fixed
nets, and by trolling. Imported from northern Europe (e.g. Scotland and Norway).

Remarks: Atlantic mackerel is

widely exported from Europe.

Excellent eating but the flesh
deteriorates quickly due to its

high oil content. Smoked and

otherwise cured product is

very popular overseas. Con-

sidered a superior foodfish to
its close domestic relative, the

blue mackerel.

«&•

Trimmed. Protein fingerprint p. 183.
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Mackerel
Tribes Scomberomorini & Scombrini

Minor names: Indian mackerel (MM), insi (TH), kembung
(ID), saba, sawara (JP)

Rastrelliger kaiiagurta

Identifying features: i ..• body streamlined; , • head mostly short; ' :; no pronounced scale patch

on sides above and behind base ofpectoral fin; " no cartilaginous ridges on tongue; ;",' teeth

typically enlarged, compressed, triangular or knife-like; ". caudal peduncle with 2 or 3 fleshy

keels on each side; '.: 2 dorsal fins (depressible into grooves) followed by 5-12 finlets; ;•;' pec-

toral fin placed high on body.

Comparisons: Mackerels comprise two major subgroups of the family Scombridae, the tribes

Scomberomorini (Spanish mackerels) and Scombrini (true niackerels). These fishes have a

streamlined, usually slender body, short fins, finlets on the caudal peduncle, and a thinly

forked or moon-shaped caudal fin. They differ from members of the other major subgroups of

the family, the tribes Thunnini (tunas) and Sardini (bonitos), by lacking a well-defined scale
patch behind the pectoral-fin base. Spanish mackerels differ from the true mackerels in having

3 (rather than 2) keels on the caudal peduncle and 6-10 (rather than 5) dorsal finlets.

Product: Whole, and headed and gutted (frozen), as fillets (frozen or smoked) and canned.

Fillets take a variety of shapes but most are relatively elongate compared with many fish fillets.

Size: To 210 cm (fork length) and at least 83 kg (commonly imported to 125 cm and 15 kg,
although some species much smaller).

Habitat: Marine; pelagic, mainly in surface waters over continental shelves but some venture

into the open ocean.

Fishery: Caught virtually worldwide, using a wide variety of gear, including trawls, gillnets,

driftnets, fixed nets, purse seines, beach seines, and handlines, and by trolling and dynamiting.

Imported widely from Europe, Asia and the South Pacific (including New Zealand).

Remarks: Important and popular seafood components worldwide. Even small species are

sought after. For example, several Rastrelliger species commonly attain only about 15 cm fork

length but support large fish-
eries throughout South-East

Asia; tv,'o of these, Indian mack-

erel (R. kanaguita), and short

mackerel (.R. brachysoma) are

imported to Australia. Various

species targeted commercially

and recreationally by domestic
Trimmed. Protein fingerprint p. 183.

Raslrelliger brcichysoma

fishers.
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Skipjack tuna
Katsuwonus pelamis

Minor name: bonito

Identtfying features: 2 clorsal fins, narrowly separated; 3-5 stripes below lateral line;

no dark spots below pectoral fin; 14-16 spines in first clorsal fin; no scales on pos-

terior half of body (except on lateral line); upper surface of tongue with 2 longitudinal
ridges; pronounced, thickened scale patch near pectoral-fin base; large fleshy keel on

cauclal pecluncle flanked by 2 smaller keels.

Comparisons: Distinctive tuna characterised by a combination of stripes on the belly and 2

longitudinal ridges on the upper surface of the tongue. Differs from bonitos (Sarda species) in

having longitudinal ridges on the upper surface of the tongue and no stripes above the lateral

line.

Product: Whole (frozen) and canned. Fillet moderately deep, rather short, upper profile

slightly convex, recklish-brown, tending toward brown as it ages; outside with broad, pro-

nouncecl, continuous red muscle band (pronounced on inside).

Size: To at least 110 cm and 34.5 kg (commonly imported to 75 cm and about 10 kg).

Habitat: Marine; pelagic to depths of more than 250 m in all temperate and tropical seas.

Fishery: Among the world's most widely caught and eaten seafood products, skipjack tuna is

imported mainly from Indonesia, Japan, New Zealand and the Solomon Islands. Taken using

a variety of methods, including seine netting, trolling and pole-and-lining.

Remarks: Primarily canned

but increasingly marketed

fresh or frozen. Also caught

domestically. Reportedly best

as food when grilled or baked,
particularly when en-papillote

to reduce moisture loss. Also

very good raw. In Japan, dried
and used for katsuobushi

(dried bonito flake), a tasty

Outlet. Protein fingerprint p. 183. ancl wklely . used. .cookin§
ingredient and garnish.
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Southern bluefin tuwa
Thunnus maccoyii

Muior names: bluefin tuna (N2), tunny

Identifying features: ( pectoral fins short, not reaching posteriorly to origin of second dorsal

fin; no white outer edge on caudal fin; ; : 31-40 gill rakers on first gill arch; if' second dorsal

fin barely taller than first dorsal fin in adults; •::: small scales on posterior half of body; w upper
surface dark blue without dark spots or striped pattern; ., top of tongue with 2 longitudinal

ridges; : ;: pronounced, thickened scale patch near pectoral-fin base; .'i large fleshy keel on

caudal peduncle flanked by 2 smaller keels.

Comparisons: Locally, very similar in appearance to northern bluefin tuna (T. thynnus) but

usually has slightly longer pectoral fins as an adult and a yellow rather than dark central cauclal

keel. Differs from adult bigeye tuna and albacore in having more gill rakers on the first arch

(31-40 versus 23-31) and shorter pectoral fins (not reaching second dorsal fin versus reaching

or extending well beyond second dorsal fin). Occasionally confused with yellowfin tuna

Cnjunnus albacares, p. 106) but its second dorsal and anal fins are never greatly extended.

Product: Gilled (or headed) and gutted, and whole (chilled). Fillet moderately deep, rather
elongate, upper profile convex, somewhat bottle-shaped, pinkish to reddish-brown; outside

with pronounced, continuous red muscle band (pronounced on inside).

Size: To 225 cm (fork length) and possibly 200 kg (commonly imported at sizes to 180 cm and
100 kg).

Habitat: Marine; pelagic in the open ocean, mainly in cool temperate waters but spawns in

the subtropics.

Fishery: Fished in southern

oceans from the southeastern

Atlantic, across the Indian

Ocean to the South-West

Pacific (New Zealand), using
I longlines, pole-and-line and

purse seines. Imported from

New Zealand and probably
elsewhere in South-East Asia

and the Pacific.

Remarks: Smaller individuals
grown-out in sea cages

Steak.Proteinflngerprintp.l83. I locally' Hl^Y regarded for
use as sashimi.
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Spanish mackerel
Scomberomorus commerson

Minor names: king seer (IN), thu insi (TH), nan-ow-bar

Spanish mackerel

Identifying features: clorsal fins narrowly separated; dark wavy bars on sides, often

faint but most pronounced on lower half; no black blotches on clorsal fins; lateral line

wa.\ry posteriorly, descending to below the midline behind second clorsal fin; 15-18 spines

m first clorsal fin; enlarged teeth, triangular or knife-like; no pronounced scale patch near

pectoral-fln base; large fleshy keel on cauclal peduncle flanked by 2 smaller keels.

Comparisons: Most similar to the other Scomberomorus species (e.g. Indo-Pacific king mack-

erel, S. guttatus) but differs in having a distinct clip in the lateral line below the second clorsal

fin and dark wavy bars on the sides (most pronounced on lower half), and ill lacking a black

blotch on the clorsal fin. Differs from the tunas by lacking a pronounced scale patch near the

pectoral-fin base. A related, widely distributed species, the wahoo (Acanthocybium solandri),

has bars on the sides but is more slender-bocliecl with a longer snout and the lateral line bends

below the first clorsal fin (rather than with a distinct clip below the secoiicl clorsal fin).

Product: Fillets and outlets (frozen), headed and gutted (chilled), and canned. Fillet moder-

ately deep, elongate, and gradually tapering, with a slightly convex upper profile and off-white

to yellowish. Fillets of the different species are difficult to differentiate except via genetic tech-

niques.

Size: To at least 200 cm (fork length) and 50 kg (commonly imported at 55-125 cm and about
2-15 kg).

Habitat: Marine; pelagic near the surface along continental margins and near islands.

Fishery: Taken throughout its range using trawls, troll-lines, hancllines, gillnets and beach

seines. Imported gilled and gutted from Fiji, as fillets from a number of Asian countries,

including India, Myanmar and Thailand, and as canned product from the Philippines. Other

Scomberomonis species (e.g. S. guttatus and S. niphonius) are imported and mostly labelled as

'Spanish mackerel'.

Remarks: The most sought-after commercial mackerel in Australia, where it is mainly sold

fresh. Also sought-after throughout South-East Asia, where it is sold fresh or cliy salted. The

flesh is firm and versatile.

Popular cooking methods
include grilling, flying and
baking. Also sometimes eaten

raw. The name 'Spanish

mackerel' is also widely

applied to Scoinberjaponiciis,

Untrimmed. Protein fingerprint p. 183. ; a _relative of Atlantic mackerel
(5'. scombrus, p. 100).
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Tuwa
Tribes Sardini &Thunnini

Minor names: howalla (IN), kihada (JP)

Tlmnnus alalunga

Identifying features: : body streamlined, usually fusiform; head rather large; • pro-

nounced, raised scale patch on sides above and behind pectoral-fin base; cartilaginous

ridges on tongue of many species; teeth relatively small, not compressed, conical; caudal

peduncle with 3 fleshy keels on each side; 2 dorsal fins (depressible into grooves) followed
by 5-12 finlets; pectoral fins placed high on body.

Comparisons: Tunas comprise two major subgroups of the family Scombridae, the tribes Thun-

nini (tunas) and Sardini (bonitos). These fishes have a streamlined, usually fusiform body, short

fins, finlets on the caudal peduncle, and a thin, almost moon-shaped caudal fin. They differ from

members of the other major subgroups of the family, the tribes Scomberomorini (Spanish mack-

erels) and Scombrini (true mackerels), by having a well-defined scale patch behind the head.

True tunas have 2 longitudinal ridges on the tongue that are lacking in bonitos.

Product: Whole, headed and gutted, and as fillets and steaks (frozen and chilled); and as loins
(frozen). Also vacuum packed and possibly in modified atmosphere packaging. Whole fillets
are rarely seen in the marketplace due to their large size. Lesser grade species canned.

Size: To at least 225 cm (fork length) and 200 kg (common size varies depending on the
species).

Habitat: Marine; pelagic, mainly in schools near the surface and in midwater over continental

shelves and in the open ocean. Some species enter coastal waters seasonally.

Fishery: Support veiy important fisheries worldwide in warm temperate and tropical seas.

Capture gear includes trawls, gillnets, driftnets,

fixed nets, purse seines, beach seines, hand-

lines, longlines, pole-and-line, troll-lines and

dynamite. Sourced from Asia (north to Japan)

and the South Pacific. Some sashimi-

grade tuna is imported from New Zealand.

Remarks: Highly sought-after foodfishes, par-

ticularly for sashimi and canning. Also caught

domestically. While whole (chilled or frozen)
tuna imports have decreased significantly in

recent years, more than 21 500 tonnes of

canned tuna were imported in 2000-2001.
Outlet. Protein fingerprint p. 183.

niinniis

albacares
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Yellowfin tuna
Thunnus albacares

Minor names: albacora (PH), ca bo vang (VN)

Identifying features: :1 moderate to long pectoral fins, sometimes reaching just beyond

origin of second dorsal fin; tail not excessively slender behind anal fin; 26-34 gill rakers
on first gill arch; second clorsal fin greatly extended in adults; small scales on posterior

half of body; upper surface dark blue without dark spots or striped pattern; top of
tongue with 2 longitudinal ridges; pronounced, thickened scale patch near pectoral-fin

base; large fleshy keel on cauclal peduncle flanked by 2 smaller keels.

Comparisons: Larger specimens (greater than 120 cm fork length) have greatly elongated

second dorsal and anal fins. Smaller specimens separated from the similar longtail tuna

(Tljunmis tonggol) in having more gill rakers on the first arch (usually 27 or more versus

usually 26 or less) and a. heavier body beyond the anus.

Product: Whole, headed and gutted (chilled and frozen); and as fillets, steaks and loins

(frozen). Also processed (canned and smoked). Fillet moderately deep, rather short, upper

profile convex, bottle-shapecl, reddish; outside with pronounced, continuous red muscle band

(evident on inside).

Size: To 208 cm (fork length) and at least 176 kg (commonly imported at 50-190 cm and
4-100 kg).

Habitat: Marine; pelagic in the open ocean, mainly in warm temperate and tropical waters.

Fishery: Extremely valuable commercial

species, widely caught using longlines (for fresh
and frozen markets) and purse seines (for fish

destined for the can). Imported from numerous

countries in South-East Asia (e.g. Vietnam, Thai-

land and Indonesia) and the South Pacific (e.g.

New Zealand and the Solomon Islands).

Remarks: Highly prized as sashimi. Also

caught locally for domestic consumption and

export. A spectacularly coloured animal when

Outlet. Protein fingerprint p. 183. I live' aPlly namecl 'ahi' (or fire) by the Hawai-

lans.
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Milkfish
Chanos chanos

Minor name: salmon herring (AU)

Identifymg features: i"i]) body silveiy; @ mouth very small; (®) eye covered with gelatinous

membrane; (/'D veiy large, deeply forked caudal fin; © single, short-based clorsal fin; 'i.? no

adipose fin on dorsal surface of cauclal peduncle; W) pelvic fins located well behind pectoral
fins; (is;' lateral line present on body.

Comparisons: Differs from the distantly related herrings (clupeoids), which it superficially
resembles, in having a much larger caudal fin, a continuous lateral line (generally absent in

herrings), and in lacking scutes on the belly. Very similar to bonefish (.Albula vulpes), but has
a relatively larger eye and shorter snout (distance from eye to snout tip less than length of eye,

versus about twice eye length in bonefish). Superficially similar to some catfishes (but lacks
barbels), and to threadfin salmons (but has only 1 dorsal fin rather than 2).

Product: Whole (frozen). Fillet moderately elongate, barely tapering, translucent grey; outside

with a broad, well-defined, continuous red muscle band.

Size: To in excess of 120 cm and 18 kg (commonly imported at 45-70 cm and up to 6 kg).

Habitat: Marine; pelagic, mainly in the open sea. Adults migrate inshore to estuaries, bays or

freshwater to spawn.

Fishery: Farmed extensively in South-East Asia and now one of the world's most important

aquaculture species. Sourced from Taiwan, Myanmar and the Philippines, and potentially from

elsewhere in Asia.

Remarks: Well suited to aquaculture due to high growth and energy conversion rates. The

flesh, which is very popular in some parts of South-East Asia, is at its best when recently har-

vested. Available fresh, smoked and frozen in many parts of South-East Asia. Smoked milkfish

are given as gifts in Indonesia.

Mainly used in Japan for long-
line bait. The skin is also

highly regarded as food in
some regions. Increasing

domestic demand may see

this species become more

valuable over time, and aqua-

culture research is continuing.
Trimmed. Protein fingerprint p. 183.
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Moowfish
Lampris guttatus

Minor name: opah

Identlfyuig features: body veiy compressed, and oval to almost round when viewed from

side; i body silvery blue and covered with large silvery spots; fins bright red; clorsal fin
long-based, with front portion relatively taller; pectoral fin high on body, capable of moving

up and clown (rather than forward and backward); scales minute.

Comparisons: The striking appearance of moonfishes makes them unique within fishes.

Compared with the less common southern moonfish (Z. immaculatus), spotted moonfish (Z.

guttatiis) has a rounder body and is covered with silver spots.

Product: Fillets, steaks and trunks (chilled). Readily identified by distinctive skin colour, orange
flesh and large size. Pillet very deep, short, V-shaped; profile tapering sharply below, convex

above, orange; outside with narrow, pronounced, continuous, central red muscle band.

Size: Reported to attain more than 180 cm and 270 kg (commonly landed at 80-150 cm and
20-50 kg). Import size variable.

Habitat: Marine; solitaiy, pelagic vagrant in

upper water masses of the open ocean from

about 100- 500 m depth; rarely venture inshore.

Fishery: Widely caught as longline fishery
byproduct and by pelagic trawlers. Imported

from New Zealand and potentially elsewhere.

Remarks: Spotted moonfish has four distinct

areas of flesh across the fillet, each with a

unique colour and texture. Highly regarded as

table-fishes, their supply to the market is irreg-

ular. May be grilled, baked or used for sashimi.
Trimmed. Protein fingerprint p. 183.
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Morwowg
Nemadactylus macropterus

Minor names: butterfish, jackass morwong, king moiwong

(AU), terakihi (NZ)

Identifying features: 0 sides uniform silvery grey above, and whitish below; © anal fin with
3 spines, 14-15 soft; © 59-60 lateral-line scales; © prominent dark band across nape; © no

yellow or blue lines around eyes; © dorsal fin with 17-18 spines, 25-28 soft rays; Q 1 pec-
toral-fin ray veiy much longer than those above, and detached; © lips thick, rubbery.

Comparisons: Resembles the domestic grey morwong (.N. douglasti) but is greyish white

(rather than bluish), and has a dark saddle on the nape and fewer soft anal-fin rays (15 or less
versus 16-17). The blue morwong (.N. valenciennes) has a more pronounced colour pattern of

blue and yellow lines. Compared with the similar king morwong (.N. sp.), N. macropterus lacks

an additional dark band on the outer upper half of the pectoral fin and has more anal-fin rays
(14-15 versus 12).

Product: Whole, headed and gutted, and as fillets (frozen and chilled). Fillet moderately deep,
rather elongate, convex above, off-white to pinkish; outside with feeble, continuous central red

muscle band.

Size: To 70 cm and 4.5 kg (commonly imported at 40-60 cm and 0.9-3 kg).

Habitat: Marine; demersal on the continental shelf and upper slope, mainly in depths of about
100-250 m as adults.

Fishery: Imported from New Zealand where it is caught mainly by trawls or deep-set gillnets.

Remarks: Important domestic

species. King morwong is

landed in Sydney by vessels
fishing seamounts east of Aus-

tralia and may also be

imported in small quantities
from New Zealand. Morwong

is a commercially important

and well-regarded eating fish
with firm, white, mildly
flavoured flesh.

Trimmed. Protein fingerprint p. 183.
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Asian wbitebait
Family Salangidae

Minor names: Chinese nannata, icefish, noocllefish, silverfish

a

Neosalanx breuirostris

Identifying features: clorsal fin short-basecl and somewhat posteriorly located (partially

over anal fin); aclipose fin present; body scaleless, except for 1 row above the anal-fin

base in adult males; body small, elongate and transparent or translucent; head

depressed.

Comparisons: Differ from Tasmanian whitebait (Lovettia sealii) in having the dorsal-fin origin

closer to the anal-fin origin than to the pelvic-fin origin (versus closer to the pelvic-fin origin

in Louettici), and the body is usually more elongate. Also similar to native trout fry (Galaxias

maculatiis, p. 121), which occurs domestically and is imported from New Zealand, but has an

aclipose fin (lacking in native trout). Sandy sprat (.Hyperlophus vittatus) is sometimes sold

locally as 'whitebait', but Asian whitebait lacks scales (except for a. single row in adult males)

and there is no silver stripe along the miclline.

Product: Whole (block frozen). Frozen blocks are commonly 500 g. Too small to fillet.

Size: To at least 23 cm and 16 g (commonly imported at 3-8 cm and up to 1.2 g).

Habitat: Marine, estuarine and freshwater; inhabit coastal seas, rivers, lakes and dams,

favouring river mouths. Some species restricted to freshwater.

Fishery: Large quantities are caught each year, mainly with fixed nets in coastal regions where

they are known to spawn. Also farmed. Japanese noocllefish (.Salangichthys microdon), short-

snout noodlefish (Neosalanx breuirostris) and Chinese noodlefish (.Protosalanx chinensis) are

among the most important species commercially. Imported from China and potentially from

elsewhere in the region.

Remarks: Known as shirauwo (whitefish) in

Japan but the English name 'noocllefish'

(from the Russian 'lapsha-ryba') is gaining in

international popularity. Also sometimes

called 'icefish' but unrelated to Southern

Ocean iceflshes, such as Patagonian toothfish

(^Dissostichus eleginoicies, p. 93) and mackerel

icefish (Champsocepbalus gunnari). A one-

year lifecycle is common for these small,

predatory fishes. Young of many marine rep-

resentatives leave freshwater to mature,

returning to spawn over a one or two month

period and then slowly die.
Whole. Protein fingeqmnt p. 183.
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Ocean perch
Helicolenus barathri & H. percoi'des

Minor names: coral perch (AU), sea perch, scorpionfish,

scarpee (N2)

Helicoleniis barathri

Identifying features: 0 body reddish with greenish, brownish or reddish flecks or bands;
© smooth bony ridge on cheek beneath eye; © no scales between eyes; © caudal fin trun-

cate or forked slightly; © dorsal fin with 12 strong spines, 11-14 soft rays, last spine distinctly
shorter than first soft ray; © anal fin with 3 strong spines, 5 soft rays; ® pectoral fins large.

Comparisons: Two species imported. The reef ocean perch (H. percoides) has more pro-

nounced banding on the body and fewer soft dorsal-fin rays (mostly 11-12 versus mostly

13-14) than the ocean perch (H. baratbri). Sometimes confused with other domestic scorpi-

onfishes. The deepwater scorpionfishes (.Trachyscoipia species) have only 9 soft anal-fin rays

(rather than 11 or more) and scale pockets exist between the eyes (rather than scaleless).

Product: Whole (chilled) and fillets (frozen). Fillet of ocean perch (JH. baratbn~) moderately
deep, short, with a pronounced taper, slightly convex above, yellowish-white; outside with

feeble, discontinuous central red muscle band.

Size: To 47 cm and 1.8 kg, although reportedly smaller in New Zealand (commonly imported
at 25-35 cm and up to 0.8 kg).

Habitat: Marine; demersal on the continental shelf and slope from close inshore to depths of

about 600 m.

Fishery: Reef ocean perch (or 'scarpee') is taken by trawlers inshore on the continental shelf

while ocean perch (known as 'sea perch' in New Zealand) is caught by trawlers and by line in

depths of 200-600 m. Imported from New Zealand, with the deeper water form dominant.

Remarks: Atlantic ocean perch

(Sebastes species) also imported
occasionally. Domestic ocean

I perches taken by trawlers in the
South-East. Although the same

scientific names are currently

used for New Zealand and Aus-

tralian species, the taxonomy is

'. confused and additional species

may occur. Flesh is well suited

to a variety of cooking methods.
Trimmed. Protein fingerprint p. 183.
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Plack oreo
/V/ocyttus niger

Minor names: black cloiy, black oreo, black oreoclory

Identifying feamres: predorsal profile straight or slightly concave; short row of protu-

berances on the skin on each side of belly (usually present as scars in large adults); skin

rough, scales very difficult to disloclge; second clorsal-fin spine much thicker and taller than

first; eye very large; dark, stumpy body, with a small cauclal fin and narrow cauclal

peduncle; mouth can be extended well forward to form a tut3e.

Comparisons: The rough skin and vaguely rhomboiclal-shapecl body easily distinguish it from

another import, the smooth oreo (.Pseudocyttus maculatus, p. 113), which has smooth skin and

an oval-shaped body. Differs from the spikey oreo (Neocyttiis rhomboiclalis), which is also

occasionally imported, by having protuberances on the belly and from the warty oreo (A. uer-

rucosiis) in having a larger pelvic fin and in lacking 2 rows of bony 'plates' on the be\\y (0-1

rows of protuberances instead).

Product: Whole, headed and gutted, and as skin-off fillets (frozen). Fillet moderately deep,

bottle-shaped, tapering sharply, very convex above, yellowish-white; outside without central

red muscle band.

Size: To 49 cm and almost 2 kg (commonly imported at 25-35 cm and 0.4-1.0 kg).

Habitat: Marine; clemersal on the continental slope in depths of 600-1 200 m, often on hard

bottoms and over seamounts. Possibly occurs slightly shallower off New Zealand than Australia.

Fishery: Imported from New Zealand, where oreos are targeted in a cleepwater trawl fishery.

Remarks: A new marketing

•^ • , 1 name, 'black oreoclory', has

been proposed. Although

caught extensively in New

Zealand waters, it is rarely

exported from there to Aus-

tralia. A domestic species, the

wty oreo, is also sold as
Trimmed.Proteinfingerprintp.l84. ,','""; ""-"'

'black oreo'.
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Smooth oreo
Pseudocyttus macu/atus

Minor names: smooth dory, smooth oreo, smooth oreodoiy,

spotted oreo

Identifying features: predorsal profile almost straight behind eye; no bony 'plates' or

protuberances on sides; skin smooth, scales rub off easily; second spine of dorsal fin

small and only slightly shorter than first; eye very large; dark, oval body with a small
caudal fin and narrow caudal peduncle; mouth can be extended forward.

Comparisons: Compared to dories and other oreos the smooth oreo has smooth skin, a short

second dorsal-fin spine, no bony 'plates' or protuberances on belly, and an oval-shapecl body.

Small specimens have dark roundish or oval spots on the sides, which are absent from the

other major commercial oreos and dories.

Product: Skin-off fillets (frozen, sometimes chilled). Fillet moderately deep, bottle-shaped,

tapering sharply, very convex above, white; outside without central red muscle band.

Size: To 68 cm and at least 4.5 kg (commonly imported at 35-45 cm and 1-2 kg).

Habitat: Marine; demersal on the mid-continental slope in depths of 650-1 500 m, mostly over

deep underwater pinnacles.

Fishery: Targeted mainly by trawlers off New Zealand (mainly east of the South Island) in one
of the deepest fisheries outside Australia (800-1 200 m). Also taken off South Africa but
imported from New Zealand.

Remarks: Also trawled

domestically. The tasty fillets
are well-suited to a variety of

cooking methods and styles.

Often marketed in New

Zealand as 'deepsea dory'. A

new Australian marketing

name, 'smooth oreodory', has

been proposed. Apparently

Trimmed. Protein fingerprint p. 184. I slow growing and long lived
(to at least 80 years).
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Pearl perch
G/aucosoma buergeri

Minor names: northern pearl perch (AU), aobadai QP)

Identifying features: ; gill rakers and body cavity membrane black; no flattened, bony

plate at top of operculum; silveiy grey with about 10 thin stripes that often fade with age;
•i body deep and slightly compressed; ' ; lateral line almost straight and extending onto tail;

1 dorsal and anal-fin spines gradually increasing in size; hind margin of caudal fin square

or slightly emarginate; :.. dorsal fin with 8 spines, 11 soft rays; :" anal fin with 3 spines, 9 soft

rays.

Comparisons: Most similar to the other three pearl perches, including the West Australian

dhufish (.G. bebraicuni), but can be distinguished in having black gill rakers and body cavity
membrane, and in lacking a flattened, bony plate at the top of the operculum. Pearl perches

differ from members of other Australian warm temperate and tropical perch-like fishes in the

combination of characters listed above.

Product: Fillets (frozen). Fillet deep, short, tapering prominently, convex above, yellowish-

white; outside with feeble, continuous, central red muscle band.

Size: To at least 45 cm and 2.5 kg (commonly imported at less than 40 cm).

Habitat: Marine; demersal near reefs or rough bottom over the continental shelf.

Fishery: Although usually caught by bottom trawling and lining, best catches are reportedly
taken in midwater at night.

Imported from Vietnam and

possibly elsewhere in South-

East Asia.

Remarks: Also taken in

northwestern Australia. The

highly esteemed West Aus-

tralian dhufish is arguably the
premium member of the

group but all pearl perches
are considered superior table-

fishes, with white flesh and
excellent flavour and texture.

Untrimmed. Protein fingerprint p. 184.
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Ray's bream
Family Bramidae

Minor names: bigscale pomfret, flathead pomfret, golden

pomfret (AU)

Brama brama

Identifying features: sides usually silvery or silvery brown; dorsal and anal fins

covered in scales and fixed in position; leading fin-rays more flexible, elongated; body

scales vaiy greatly in shape and size; snout short; no anal-fin spines; lower jaw

strong; caudal fin strongly forked or lunate.

Comparisons: Distinctive perch-like fishes with each of the species recognisable by slightly
different body shapes. Their body is deeper and more compressed than that of tunas and other

pelagic fishes with which they are caught. They are readily identified from inshore perches by
their rather upright, long-based, scaly dorsal and anal fins that lack hard spines. Some trevallas

(family Centrolophidae) have these features but their bodies are soft and flabby rather than firm.

Product: Whole and barrels (chilled). Fillet of Ray's bream (Brama bramd) moderately deep,
rather elongate, tapering sharply, slightly convex above, yellowish-white; outside with contin-

uous, feeble central red muscle band.

Size: To at least 110 cm (fork length) and about 45 kg (commonly imported at 35-60 cm and
less than 2 kg).

Habitat: Marine; pelagic in all oceans but particularly abundant in the temperate and tropical

regions of the Indo-Pacific. The largest species are most commonly caught in cool seas.

Imported from New Zealand.

Fishery: Landed mainly as

byproduct of longline, purse
seine, pelagic trawl and troll

fisheries for tunas. Under-

utilised, and expansion likely in
the Pacific.

Remarks: Small catches by

domestic vessels are marketed

locally. Excellent foodfishes with
B. brama perhaps the most

commonly imported species.
Trimmed. Protein fingerprint p. 184.
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Coral trout
P/ectropomus & Variola species

Minor names: ca mu cham (VN), kerapu merah (IVHO, lapu-

lapu (PH)

Fleet ropo m us leopardiis

Identifying features: operculum mildly angular posteriorly, with 3 spines; large,

forwarcl-pointing spines on lower margin of preoperculum; clorsal fin continuous with

spinous part distinct; cauclal fin lunate to square (not rounded or forked); mouth and

head large; clorsal fin with 7-9 strong spines, 10-15 soft rays; anal fin with 3 strong

spines, 8 soft rays.

Comparisons: Differ from rockcods (Epinepheltis species, p. 118) in having either fewer

dorsal-fin spines (7-8 in the Plectropomus species versus 10-11), or having a more convex

caudal-fin margin with greatly elongated soft rays near the end of the clorsal and anal fins (as in

Variola species). The smaller coral cods (Cephalopholis species) have a rounded cauclal fin and
more dorsal-fin spines (9) than all species other than the coronation trouts (Vario!a species).

Product: Whole, fillets, and gilled and gutted (frozen). Fillet of leopard coral trout (P. leop-

ardiis) moderately deep, rather elongate, tapering gradually, slightly convex above, white;

outside with feeble, discontinuous, central red muscle band.

Size: To about 120 cm and possibly 21 kg (commonly imported at 40-80 cm and 0.8-9.0 kg).

Habitat: Marine; demersal, mainly in shallow to mid-clepth coralline and tropical reef habitats

over the continental shelf to depths of about 100 m.

Fishery: Caught using lines, traps, spears and some trawls. Imported mainly from South-East

Asia (e.g. Indonesia and Myanmar) and also from the South Pacific (Fiji). Commonly traded

live overseas. Plectropoinus species are more commonly imported than Variola species, with

leopard coral trout perhaps the most important species.

Remarks: Also caught locally
and very highly regarded.
Reportedly imported from
New Zealand but as coral

trouts do not occur in New

Zealand waters, these imports

were presumably sourcecl

from the Pacific Islands.

Premium table-fishes with

Trimmed.Proteinfingerprintp.l84. ! white flesh ancl excellent
flavour and texture.
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Hapuku
Po/yprion amerf'canus & P. oxygenef'os

Minor names: hapuka, New Zealand groper (AU), bass (N2),

bass groper

Potyprion oxygeneios

Identifying features: (i0 operculum broadly angular posteriorly, with obvious ridge ending in
strong spine; @ greyish-blue, sometimes with an obvious demarcation between the dark

upper surface and the paler ventral surface; t^i dorsal fin continuous with spinous part distinct;

('y) caudal fin truncate; © mouth and head large; /W> dorsal fin with 11-12 strong spines, 12-13

soft rays; @ anal fin with 3 strong spines, 8-10 soft rays.

Comparisons: Temperate fishes that can be distinguished from their distant relatives, the

rockcods, by having a plain-coloured body, smaller pectoral fins, a more tmncate caudal fin,

and in having a prominent horizontal ridge on the operculum that ends in a spine. The true

rockcods (e.g. Epinephelus species, p. 118) have bright or more complex colour patterns. The

hapuku (P. oxygeneios) differs from the heavier-bodied bass groper (P. americanus) in having

a pale ventral surface rather than a uniform dark coloration.

Product: Whole, headed and gutted, as fillets, and heads (chilled and frozen). Fillet of P. oxy-

geneios moderately deep, somewhat elongate, tapering gently, weakly convex above,

brownish-white; outside with pronounced, broad, continuous central red muscle band.

Size: To 180 cm and 70 kg (commonly imported at 80-100 cm and 7-15 kg).

Habitat: Marine; mainly demersal from deep coastal reefs and canyons of the continental

slope to 450 m depth. Large adults may live beneath flotsam in the open ocean.

Fishery: Important commer-

cial finfishes in New Zealand,
mostly targeted by coastal
dropliners. Also taken by gill-

^ 9wsiFf^^^Hyi^El^sssk I nets> an<^ increasingly further
v^ " y^.*/,....^Bi^l^^^ I °^hore. Bulk fillets sourced

from New Zealand.

Remarks: Separate marketing

names may be applied to the
two species included here,

hapuku and bass groper. Both

also caught domestically. The

flesh is firm and flavoursome.
Untrimmed. Protein fingerprint p. 184.
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Rockcod
Epi'nephe/us species

Minor names: Malabar cod (AU), kyauk-nga (MM), kerapu

(MY), ca song (VN), grouper

Epinephelus malahaiiciis

Identifying features: operculum angular posteriorly, with 3 spines; no large, forwarcl-

pointing spines on lower margin of preoperculum; clorsal fin continuous with spinous part

distinct; cauclal fin lunate to rounded (not forked); mouth and head large; dorsal fin
with 10-11 strong spines, 13-18 soft rays; anal fin with 3 strong spines, 7-10 soft rays.

Comparisons: Essentially similar to each other in shape, but usually differ subtly in colour.

Differ from related fishes marketed as 'coral trout' (flectropomus and Vaiiola, p. 116) in having

10-11 dorsal-fin spines (versus 7-8 in the Piectropomiis species), and a less convex caudal-fin

margin without the hind soft rays of the dorsal and anal fins greatly elongated (as in Variola).
Sometimes simply referred to as 'cod' but are unrelated to true cods (Gacliformes).

Product: Gilled and gutted, and as fillets (frozen). Fillet of comet rockcod (.E. morrbua) mocl-

erately deep, rather elongate, tapering prominently, distinctly convex above, yellowish-white

to pinkish. Outside with intermediate, continuous, central red muscle band.

Size: To about 300 cm and 400 kg (commonly imported at more than 30 cm and more than

0.5 kg).

Habitat: Marine; demersal in coralline and rocky reef habitats over the continental shelf and

upper slope to depths of about 400 m.

Fishery: Among the most important and high-priced commercial fishes in tropical regions.

Caught mainly using lines, nets, traps, spears and trawls. Some species, such as Malabar

rockcod (E. inalabariciis), are farmed. Imported widely from Namibia, South-East Asia (e.g.

India, Myanmar and Singapore)

and the South Pacific (e.g. Fiji,
Papua New Guinea, and the

i »*. . . I Solomon Islands).

^^IJ^-A ^ ! Remarks: A new group marketing
name, 'grouper', has been pro-

posed. The domestic fishery

includes small quantities of other

species such as redflushed

rockcocl (Aethaloperca rogad) and
whitelined rockcod (Anyperodon
leucogrammicus). Flesh firm.

^^Trimmed. Protein fingerprint p. 184.
Epinepheins niorrhna
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Orange roughy
Hoplostethus atlanticus

Minor names: deepsea perch, sea perch

Identifying features: Cl dorsal fin with 6 spines (last longest), 15-18 soft rays; @) 19-25 weak
scutes along belly; @ body compressed; @ anal fin with 3 spines, 10-11 soft rays; © body
bright red (fading to orange after death).

Comparisons: Similar to a lesser domestic species, the Darwin's roughy (.Gephyrobeiyx dar-

tuinii), but has 19-25 weak scutes along the belly (versus 10-12 strong scutes) and has only

6 dorsal-fin spines (versus 8-9). Distinguishable from other roughies, which have fewer,

stronger scutes. Roughies are dissimilar to other fish groups (domestic and imported) and can

be differentiated by their large bony head and obvious scutes on the belly.

Product: Whole, headed and gutted (frozen), and as fillets (frozen and chilled). Fillet deep,
rather elongate, tapering sharply, slightly convex above, milky white; outside with feeble, con-

tinuous central red muscle band.

Size: To at least 60 cm and 3.5 kg (commonly imported at 35-45 cm and 0.8-1.5 kg).

Habitat: Marine; demersal, schooling over seamounts and along the mid-continental slope in

depths of 500-1 400 m (more commonly in 750-1 050 m).

Fishery: Caught by demersal trawlers in deep waters off New Zealand, Namibia and in the
North Atlantic. Stocks have been depleted in a number of fishing grounds, with some concerns

about the sustainability of those located in international waters, where there is little or no

control of fishing effort. Imported from New Zealand.

Remarks: A popular fish that
is the basis of lucrative
exports from Australia and

New Zealand, with the

biggest market being the US.
Orange roughy is deep
skinned prior to utilisation to
remove the largely indi-

gestible fatty layer. Locally,
the skin and carcass have a

range of commercial uses.
Trimmed. Protein fingerprint p. 184.
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Salmon
Oncorhynchus & So/mo species (except 0. myki'ss & S. trutta)

Minor names: king salmon (NZ), Atlantic salmon, chinook

salmon, king salmon, Pacific salmon, quinnat salmon

Oncorhyncht.is tshaivytscha

Identifying features: clorsal fin short-based and centrally located (well forward of anal

fin); aclipose fin present; scales small (more than 110 along lateral line); pectoral fins
placed low on side; anal-fin base short; pelvic fins well behind pectoral fins.

Comparisons: Two similar species constitute most of the salmon imports. The anal-fin base of

the chinook salmon (0. tsbawytscbci) is longer than the longest anal-fin ray, whereas in the

Atlantic salmon (5. salai) the anal-fin base is shorter than the longest anal-fin ray. The same

character also separates chinook salmon from the local rainbow (0. mykiss) and brown (5".

tm.tta) trouts. Atlantic salmon differs from the rainbow and brown trouts m having a shorter

jaw (reaching to beneath eye rather than beyond the eye).

Product: Fillets and steaks (frozen and chilled) and headed (or gillecl) and gutted (chilled and
frozen). Also commonly imported canned as well as cold and hot smoked. Fillet of Atlantic

salmon deep, elongate, slightly tapering, reclclish-orange; outside with pronounced, continuous

red muscle band.

Size: To 150 cm and at least 60 kg (commonly imported at 65-90 cm and 3.5-10 kg).

Habitat: Sea-going natives of streams, rivers and lakes. Introduced virtually worldwide for

recreational and commercial fishing and aquaculture.

Fishery: Basis of veiy important commercial and recreational fisheries in numerous countries.

Commercial production almost exclusively farmed in ponds and sea cages. Chinook salmon

imported from New Zealand, with canned and smoked product from the Northern Hemisphere.

Remarks: Atlantic salmon also supports an important domestic aquaculture industry in Tas-

mania. Use of the names

'salmon' and 'trout' is some-

what arbitrary, although

salmonids that are predomi-

nantly freshwater are usually

called 'trout'. Salm.o and

Oncorhynchus species were

originally from Atlantic and
Pacific Ocean drainages

respectively.

Salmo salar

Untrimmed. Protein fingerprint p. 184.
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Whitebait
Galaxias species

Muior names: galaxias, jollytail, native trout (AU), inanga,

kokopu (NZ)

-:-qk'A---

Galaxias maculatus

Identifying features: @ dorsal fin short-based and somewhat posteriorly located (partially
over anal fin); ® adipose fin absent; @ scaleless; © body small, elongate, and largely translu-
cent; © head not depressed; @ pelvic fins located well behind pectoral fins.

Comparisons: Fiy resemble adults of the native Tasmanian whitebait (Lovettia sealii), but

differ in having the dorsal fin situated above the anal fin (rather than well forward of it) and in
lacking an adipose fin. Also similar to imported Asian whitebait (family Salangidae, p. 110) but
lack an adipose fin and the head is not as angular or depressed. Product sold as 'whitebait' in

Europe are young members of the family Clupeidae.

Product: Whole (block frozen). Canned product may sometimes be available. Too small to

fillet.

Size: Adults to 20 cm, but whitebait (the juveniles) commonly imported at 4.5-5 cm, with
more than 2 000 individuals per kg.

Habitat: Sea-going; young commonly hatch in freshwater and are then carried downstream to

the sea, where they live and grow before migrating back up rivers and streams in late winter

and early spring. Prefer areas with overhead cover and waterside vegetation. The dominant

commercial species, native trout (G. maculatus), which is called 'inanga' in New Zealand,

prefers habitats in the lower catchments of streams and rivers.

Fishery: Taken in freshwater habitats with a variety of nets in a strictly controlled New
Zealand fishery. Although catches consist primarily of three Galaxias species, imported
product is almost exclusively native trout (inanga) from New Zealand.

Remarks: Despite the New Zealand fishery being tightly controlled, a general decline has
been noted in some regions, reportedly due to overfishing and habitat degradation. A Tas-

manian fishery, which was dominated by Tasmanian whitebait, was closed in 1974. Whitebait
are eaten whole, without removing the head or intestines, and have a delicate flavour. Other

information is provided for protein fingerprints (p. 184).
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PIue cod
Poropercis co/f'as

Minor names: none

^.

Identifying features: ' ! continuous dorsal fin, with 5-6 (usually 5) short spines, usually 20

soft rays; head not depressed, pointed; ; mouth at tip ofsnout; '' anal fin with 17-18 soft

rays; • . •• body cylinclrical; •.' pelvic fins inserted foi-m7ard of pectoral fins.

Comparisons: Despite its marketing name this robust species is not a cod, but belongs to the

sanclperch family, Pinguipedidae. Differs from the related South American flathead (.Percopbis
brasiliensis, p. 123) in having a continuous clorsal fin (versus 2 separate clorsal fins), a mouth

at the snout tip (versus projecting lower jaw) and fewer anal fin rays (17-18 versus 38-42).

Product: Whole (frozen), headed and gutted (chilled), and as fillets (frozen, chilled and
smoked). Fillet moderately elongate, tapering gradually, upper profile slightly convex, pale
pinkish; outside without red muscle band.

Size: To 65 cm and more than 5 kg (commonly imported at 30-40 cm and 1-3 kg).

Habitat: Marine; from shallow coastal waters to depths of at least 150 m, usually in association

with reefs.

Fishery: Endemic to New Zealand, this popular fish supports both recreational and commer-

cial fisheries. Caught by pots and handlines, mainly in rocky areas around the Chatham Islands

and the southern South Island. Historically imported to Australia in large volumes, but is less

common now.

Remarks: About 25 sandperch species occur in Australian waters but none is of commercial

value. New Zealand's blue cod is the largest member of the family worldwide and probably

the most commercially impor-

tant. A high-quality fooclfish
with small-flaked, pinkish-

white flesh with a delicate
flavour. Excellent smoked and

historically imported to Aus-
tralia for smoking. The

common name 'blue cod' is

well-entrenched in New

Zealand and has been mar-
Trimmed. Protein fingerprint p. 185.

keted in Australia.
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South American flathead
Percophis brasiliensis

Minor names: pez palo (AR), tira-vira (BR), Brazilian Hathead,

duckbill

Identifying features: @ 2 dorsal fins, first with 8-10 spines and second with 30-33 soft
rays; (^ head depressed; @ lower jaw projecting beyond upper; (/"y) anal fin with 1 weak
spine, 38-42 soft rays; ® body extremely elongate, depressed anteriorly, cylindrical posteri-

oriy; ® pelvic fins inserted in advance of pectoral fins.

Comparisons: A member of the duckbill family (Percophidae), the South American flathead's
depressed head has earned it the common name 'flathead'. However, it differs from the unre-

lated Australian flatheads (family Platycephalidae) in having the pelvic fins in advance of the
pectoral fins, and in lacking bony ridges and spines on the head. Stargazer (Katbetostoma

giganteuni) is occasionally imported from New Zealand (and often sold as 'flathead') but has
a large cube-like head with the eyes on top, and an upwardly directed mouth. South American

flathead differs from New Zealand's blue cod (.Parapercis colias, p. 122) in having 2 separate

dorsal fins (rather than 1 continuous fin), a depressed head, and more anal-fin rays (38-42

versus 17-18).

Product: Mostly fillets (frozen) but also available whole (headed and gutted, frozen). Fillet
long, slender, tapering slightly, off-white yellowish; outside fillet with discontinuous, feeble
central red muscle band, usually skinned and with silvery white integument.

Size: To about 70 cm and possibly 4 kg (commonly imported at 25-60 cm).

Habitat: Marine; demersal on sandy bottoms of the continental shelf to depths of about 50 m.

Fishery: Caught by coastal bottom trawlers. Imported from Argentina and Chile.

Remarks: A number of duckbill species occur domestically but most are small and of little

commercial value. The South American flathead has firm, white flesh that makes it popular as

a foodfish in many countries. It is imported for the supermarket trade but is not widely avail-

able in Australia.

Trimmed. Protein fingerprint p. 185.

SANDPERCHES 5.37



126 Australian Seafood Handbook

PIue tbreadfin
E/eutheronema tetradactylum

Minor names: blue salmon, threadfin (AU), kesumbag (ID)

Identifymg features: - • 4 filaments at bottom of each pectoral fin, longest barely extending

beyond pectoral fin; anal fin with 3 spines, 13-17 soft rays; mouth behind tip of snout;
'2 widely separated dorsal fins; r ' pectoral fins inserted very low on body; :';. cauclal fin

deeply forked.

Comparisons: Most similar to the East Asian fourfinger threaclfin (E. rhadinuni), which also

has 4 pectoral filaments, but blue threadfin has a yellow pectoral fin (rather thait black).
Rarely, can have 3 pectoral filaments, which is characteristic of threefinger threaclfin (£. tri-

dactyhnn, southern Indonesia to Gulf of Thailand). Not to be confused with the similarly
named but unrelated threadfin breams (family Nemipteridae, p. 125), which have 1, long-

based clorsal fin rather than 2 widely separated, short-basecl clorsal fins. Threadfin salmons are

also unrelated to true salmons.

Product: Frozen fillets. Fillet moderately deep, elongate, gently tapering to deep cauclal

peduncle, pale pinkish; outside with broad, pronounced, broken central red muscle band.

Size: Reported outside Australia to l60 cm and more than 20 kg (commonly imported at up to

90 cm).

Habitat: Marine; coastal, benthopelagic in tropical regions and mostly inshore. Habitats

include estuaries, muddy rivers and occasionally freshwater.

Fishery: Caught by a variety of methods including longlining, beach seining, trapping and
bottom trawling. Imported from Indonesia and possibly from elsewhere in Asia.

Remarks: Preparation methods in Asia are varied and include fried, boiled, steamed, roasted,

dried and pickled fish. Pec-
toral-fin filaments are used as

feelers as they move across

the bottom to locate food.

Populations can have distinct

breeding grounds. Thought to

breed off southern Papua

New Guinea in August, with

adults ascending rivers in
Untrimmed. Protein fingerprint p. 185.
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Threadfin
Family Polynemidae

Minor names: Burnett's salmon, king salmon, threadfin

salmon (AU), bastard mullet (ZA), tasselfish

Polydactylus macrochir

Identifying features: @ 2 dorsal fins, widely separated; (g) pectoral fin divided in two, upper
normal, lower with 3-l6 free, filamentous rays; C3) mouth large, behind tip of snout; @ clear

layer of fatty tissue over eye; (?;)) caudal fin very large, deeply forked.

Comparisons: Threadfins can be separated from the unrelated true salmons (family

Salmonidae p. 120) in having 2 widely separated dorsal fins, filamentous extensions on the
pectoral fins and a deeply forked caudal fin. The king threadfin (Polyclactylus macrocbir or,
until recently, P. sheridani) has 5 (occasionally 4) filaments at the bottom of each pectoral fin
(longest extending to or slightly past anal-fin origin), and the anal fin has 3 spines and 9-11
soft rays.

Product: Pillets, usually skinned (frozen), and whole (dried). Fillet of king threadfin moder-
ately deep, elongate, tapering slightly to a deep caudal peduncle, pale pinkish; outside with
broad, intermediate, diffuse central red muscle band.

Size: To 185 cm and at least 30 kg (commonly imported at 50-90 cm and up to 6 kg).

Habitat: Marine; coastal, benthopelagic in muddy bays, and also entering estuaries and rivers.

Fishery: Capture gear includes nets, traps, longlines, beach seines and bottom trawls. Various

species are sourced from Asia (e.g. Taiwan) and from Namibia.

Remarks: Widely utilised throughout their range; in some regions outside Australia, king
threadfin is second in commercial importance only to barramundi (Lates calcarifer, p. 76).

Imports are often incorrectly identified and labelled as 'king threadfin'. The true king threadfin
occurs only off northern Aus-

tralia and southern New

Guinea. Product from Africa

and as far north as Taiwan

represents other threadfin

species. Skinned fillets are

difficult to identify visually but
are readily separated using

genetic techniques.
Untrimmed. Protein fingerprint p. 185.
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Tilapia
Oreochromis, Sarotherodon & Tilapia species

Minor name: mouthbrooder

Oreochroinis mossambiciis

Identifying features: body deep, somewhat compressed; clorsal fin long-based; front

of fin heavily spined; belly scales distinctly smaller than flank scales; anal fin with 3-6
spines; tail truncate; lateral line in 2 parts (sometimes indistinct), anterior (upper) part

curved and following clorsal profile, posterior (lower) part straight; single nostril on each
side; teeth with notched crowns.

Comparisons: The combination of characters above makes tilapias distinct from all other

commercial fishes. As young, they also usually possess a black spot ringed with yellow (the
'tilapia mark') at the junction of the spinous and soft ray portions of the clorsal fin. Some are

superficially similar to black bream (Acanthopagriis biitcberi), but differ in having a truncate
(rather than forked) tail and an interrupted (rather than continuous) lateral line.

Product: Whole (frozen and chilled), and gillecl and gutted, headed and gutted, and as fillets
(frozen). Fillets typically extremely deep, short, minimal taper, upper profile convex, off-white

yellowish; outside with continuous, pronounced red muscle band.

Size: To at least 70 cm and 3.6 kg (commonly imported at 22-30 cm and about 0.4-0.8 kg).

Habitat: Freshwater; benthopelagic, some species can tolerate a wide range of salinities and

may enter brackish coastal waters to move between river systems.

Fisheiy: Among the most widely aquacultured

fishes. Commonly farmed species in South-East

Asia are the Nile (0. nUoticus), Mozambique

(0. inossambiciis) and the Zanzibar (0.

urolepjs) tilapias. Imported mainly from
Indonesia, Myanmar, Taiwan and Vietnam.

Remarks: Mostly farmed in ponds or floating

cages, and often sold live to restaurants and

sometimes processed into sashimi. Farmed

fishes are often hybrids, making species delin-

eation difficult without genetic techniques.

Some feral populations exist in Australia.
Trimmed. Protein fingerprint p. 185.
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PIue-eye trevalla
Hyperoglyphe antarctica
Minor names: blue-eye, blue-eye cod, deepsea trevalla (AU),

bluenose (NZ)

^'

Identifying features: •:;!; silvery or bluish-grey; (";.! snout blunt; ; "•ft no dark blotch above pec-

toral-fin base; ; •'• body firm, deep, compressed slightly; •%' head with numerous small pores;

";•• dorsal fin with 7-9 spines, 18-21 soft rays; ;..' anal fin with 3 spines, 13-16 rays.

Comparisons: Colour similar to the warehou species (e.g. SeiioleHa brama, p. 130) but lacks

a dark blotch behind the head. A second domestic species, the ocean blue-eye (Scbedopbilus

labyrintbica), has more dorsal-fin rays (26-29 in the ocean blue-eye versus 18-21 in the blue-

eye trevalla) and a shorter upper jaw (barely reaching to below anterior of eye versus reaching

to level of mid-eye or beyond).

Product: Headed and gutted, and as fillets (chilled and frozen); sometimes whole, heads and
wings (chilled). Fillet moderately deep, rather elongate, upper profile slightly convex, taper
pronounced, off-white to yellowish; outside with intermediate, continuous red muscle band.

Si2e: To 140 cm (about 130 cm in New Zealand) and 50 kg (commonly imported at 55-90 cm
and 2-10 kg).

Habitat: Marine; adults benthopelagic usually over rough bottom and seamounts on the outer

continental shelf and upper slope in depths of 200-600 m. Young more midwater, often to the

surface.

Fishery: Caught mainly by longlines and also as trawl byproduct. Imported from New
Zealand.

Remarks: Also targeted

domestically. Other historical
New Zealand names include

'stoneye', 'bonita', 'bream' and

'Griffin's silverfish'. Also

sometimes called 'blue-eye

cod' in Australia, but this

species is unrelated to cods

and to blue cod (Parapercis
colias, p. 122). Veiy highly
regarded foodfish with moist
and succulent flesh.

Untrimmed. Protein fingerprint p. 185.
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Plue warebou
Seriolella brama

Minor names: snotty trevalla, trevally (AU)

Identifying features: silvery blue without spots; scaled area on miclline before clorsal

fill shorter than lower jaw; dark blotch above pectoral-fin base; body firm, deep and

quite compressed; head with numerous small pores; clorsal fin with 7-9 spines, 25-29

soft rays; anal fin with 3 spines, 19-23 soft rays.

Comparisons: Domestic species as well as imported, it resembles the local white warehou (S.

caeruleci) in body shape but is more bluish (rather than whitish to grey) and has a dark blotch
above the pectoral-fin base (otherwise lacking). The more slender silver warehou (5. punc-

tata), another domestic commercial species, has a blotch at the pectoral-fin base but has more

soft clorsal-fin rays (35-39 versus 25-29) and small, dark spots on the body.

Product: Headed and gutted (frozen), and as fillets (chilled and frozen). Fillet moderately
deep, rather elongate, upper profile slightly convex, taper pronounced, off-white to yellowish;

outside with pronounced, continuous red muscle band.

Size: To at least 80 cm (70 cm in New Zealand) and possibly 7 kg (commonly imported at
35-55 cm and 1-3 kg).

Habitat: Marine; adults mostly live near the bottom on the continental shelf to depths of 200 m.

Juveniles occur over the shallow shelf, and the early juveniles are pelagic, seeking refuge

among the stinging tentacles of jellyfish.

Fishery: Imported from New Zealand where it is taken mainly by gillnets, sometimes by

trawls and occasionally by purse seines. The New Zealand fishery has increased considerably

since the 1970s as new

regional fisheries developed.

Remarks: Also caught locally.

The silver (sometimes called

'spotted') and white warehou

species are also imported

from New Zealand in small
quantities. Warehou flesh

becomes soft if handled

Trimmed. Protein Hngerprint p. 185. Pooli.y but "therwise makes
excellent eating.
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Silver pomfret
Pampus species (except P. chf'nensis)

Minor names: pomfret (AU), bak-chong (CN), nga-mote-phyu

(MM)

Pampiis argenteus

Identifying features: 0 no pelvic fins; © very deep and compressed; © pectoral fins large,
extending to about level of middle of anal-fin base; 0 long-based dorsal fin, with 7-11 spines,

34-41 soft rays; © long-based anal fin, with 5-8 spines, 34-39 soft rays; Q head and mouth
small; 0 body silvery white.

Comparisons: Belong to the family Stromateidae (butterfishes). The main import, silver
pomfret (P. argenteus), has rudimentary gill rakers and a deeply forked caudal fin with the
lower lobe longer than the upper. The related trevallas (family Centrolophidae) are usually
more elongate and possess pelvic fins (lacking in silver pomfrets). Black pomfret (rarastro-

mateus niger, p. 132), more closely allied to the trevallies than the trevallas, is distinguishable
by its darker coloration and the presence of scutes on the lateral line. •

Product: Whole and outlets (frozen). Fillet of silver pomfret deep, short, tapering slightly pos-
teriorly, upper profile convex, off-white yellowish; outside without red muscle band.

Size: To about 60 cm (commonly imported at 15-25 cm).

Habitat: Marine; prefer soft bottoms and sometimes enter estuaries. Usually found inshore but

also extend down to depths of about 110 m on the continental shelf.

Fishery: Targeted widely in South-
East Asia, usually by bottom trawls or

gillnets, and sometimes purse seines.

Source countries include Myanmar

and China.

Remarks: The marketing name 'white

pomfret' is reserved for P. cbinensis.

Considered a delicacy in South-East

Asia, and among the highest-priced
foodfishes in some regions. The anal

and caudal fins are particularly highly
esteemed, especially when fried.

~?~^

r/^^

Trimmed. Protein fingerprint p. 185.
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PIack pomfret
Parastromateus niger

Minor names: bawal hitam (ID), sin-ngamoke (MM)

Identifying features: . no detached anal-fln spines; no pelvic fins in adults; synunetiy

of dorsal and ventral profiles almost identical; •' body veiy deep, compressed; ;' weak scute-

like scales confined to caudal peduncle; ' dorsal and anal fins tallest anteriorly; ' pectoral

fins very elongated and scythe-like; ' deeply forked caudal fin with short, slender caudal

peduncle; •" body brownish-grey.

Comparisons: Unusual member of the trevally family. Closely resembles the unrelated silver

pomfrets (pampus species, p. 131) but has large spiny scales (scutes) on the cauclal peduncle

typical of most trevallies, and a dark body (rather than silvery white).

Product: Whole (frozen). Fillet deep, profile coiwex above and below, reddish-brown; outside

with broad, continuous, veiy pronounced central red muscle band.

Size: To at least 55 cm and 2.6 kg (commonly imported at 20-35 cm and 0.2-0.8 kg).

Habitat: Marine; surface dwelling pelagic of tropical seas, commonly occurring inshore and

often in very shallow water. Generally closer to the bottom during the day. Occurs in depths

to 40 m, often over muddy bottoms.

Fishery: Caught mostly with gillnets
but also with seines and trawls.

Imported from various countries in

South-East Asia, including Indonesia

and Myanmar.

Remarks: Taken as bycatch in

northern Australian coastal net fish-

eries. In Asia, often sold along with

silver pomfrets and sometimes avail-

able dry salted. Considered excellent

eating, and sometimes consumed raw.
Untrimmed. Protein fingerprint p. 186.
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Silver trevally
Pseudocaranx dentex

Minor name: trevally

Identifymg features: ij') teeth in both jaws in single row (occasionally additional row in front
of upper jaw); '."•/ black spot on operculum edge above pectoral-fin base; (,.;;; sides often with

yellowish stripe, but lacking spots or bands; ',-) body moderately elongate with relatively

pointed head; (:':..i 34-46 scute-like scales at end of lateral line; (':.) dorsal fins well separated,

first with 8 spines; ' ?'' pectoral fins very elongated and scythe-like; -;•; deeply forked caudal fin

on a short, slender caudal peduncle.

Comparisons: Similar in appearance to some other main domestic commercial trevallies

(Caranx and Carangoides species) but usually has blunt conical teeth in upper jaw confined
to a single row (rather than being in multiple rows).

Product: Whole, headed and gutted, and as fillets (chilled and frozen). Fillet deep, short,
tapering to narrow peduncle, strongly convex above, pale reddish-brown; outside with broad,

continuous, very pronounced central red muscle band.

Size: To about 94 cm (70 cm in New Zealand) and at least 10 kg (commonly imported at
35-50 cm and 0.4-2 kg).

Habitat: Marine; occupy a variety of habitats from shallow harbours to surface waters across

the continental shelf. Also found near the bottom to depths of 200 m.

Fishery: Commercially impor-

tant in trawl, purse seine and

gillnet fisheries around New
Zealand's North Island, from

where they are exported. Else-

where caught mainly with
demersal trawls.

Remarks: Also caught domesti-

cally, along with the smaller, less

common skipjack trevally (P.
lurightt). Although silver trevally
has a short shelf life, it is
regarded as a good foodfish.

Trimmed. Protein fingerprint p. 186.
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TrevaIIy
Subfamily Caranginae

Minor names: Indian mackerel (AU), ca trac (VN), jack

Atiiie mate

Identifying features: body usually silvery, deep and compressed; enlarged, scute-like

scales at end of lateral line; usually with 2 dorsal fins, the first with 5-8 spines; pectoral

fins mostly elongated, scythe-like; body covered in small cycloid scales; deeply forked
caudal fin on a short, slender peduncle; pelvic fins small, base beneath pectoral-fin base.

Comparisons: Of the trevallies (family Carangiclae), only members of the diverse subfamily

Caranginae may be marketed as 'trevally'. Other trevally subfamilies, the amberjacks (Seri-

olinae), queenfishes (Scomberoidinae), and darts (Trachinotinae), differ in appearance and do
not have a row of enlarged scutes along the lateral line.

Product: Whole, headed and gutted, and as fillets (chilled and frozen). Fillets tend to be rather
deep, with pinkish or whitish flesh, and a pronounced central red muscle band on outer fillet.

Size: To at least 170 cm and exceeding 60 kg (commonly imported at 30-100 cm and 0.3-15 kg,

although some smaller species are imported from Asia).

Habitat: Marine; pelagic, mainly over the tropical continental shelf but some venture further

offshore. Most occur in large schools.

Fishery: Widely caught by trawls, purse seines, nets, traps and lines. One species, silver

trevally (Pseudocaranx dentex, p. 133), imported from New Zealand and several from Asia.

Remarks: Trevallies are among the most important groups of commercial fishes in the world.

Thirteen domestic species

have separate marketing

names. Some of these are also

imported. One Vietnamese

import is whole frozen yel-

lowtail scad (.Atule mate),

which is sold in cane baskets

and often labelled as 'steamed
trevally'. It is also sometimes

confusingly labelled as 'Indian
mackerel'. Flesh quality variesTrimmed. Protein fingerprint p. 186.
between species.
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Yellowtail kingfisb
Seno/a lalandi

Minor names: kingfish (AU), yellowtail (NZ)

Identifying features: iiQ back bluish-green with a yellowish stripe through midline; ';?;•) dorsal

fin with 6-7 spines, 30-37 soft rays; ':;!) anal fin with 19-21 soft rays; i;1.1 caudal fin yellowish;

?"'" body elongate and robust; rts" no scute-like scales on lateral line; i") pectoral fins rather

short; (...;) forked caudal fin with short caudal peduncle.

Comparisons: Members of the genus Seriola are distinctive within the trevallies. Yellowtail

kingfish resembles related fishes sold domestically as 'samson fish' (5. d.inneiili and S. bippos)
but has a more slender head and body, and a yellowish (rather than olive or greyish) tail. Also
has more soft dorsal-fin rays (30-37 versus 22-25) and soft anal-fin rays (19-21 versus 16-17

rays) than S. hippos.

Product: Whole (chilled), and headed and gutted (chilled and frozen). Fillet moderately deep,
rather elongate, tapering gently, weakly convex above, reddish-brown; outside with contin-

uous, pronounced central red muscle band.

Size: To about 190 cm (slightly smaller in New Zealand) and 70 kg (commonly imported at
70-110 cm and up to 18 kg).

Habitat: Marine; pelagic, solitary or in small schools mainly near the coast and around off-

shore islands and reefs in temperate water. Usually near the surface to depths of 50 m.

Fishery: Imported from New Zealand. Caught mainly as a byproduct of trawling, purse seining

and gillnetting but historically taken with box-nets off northern New Zealand. Also targeted
elsewhere by hook-and-line,

and trawls. A close relative is

successfully aquacultured in

Japan, and aquaculture trials of

yellowtail kingfish are pro-
gressing in New Zealand.

Remarks: Targeted and

farmed locally. Also prized by
recreational fishers. Popular

and highly regarded as
sashimi, and also excellent

smoked.
Trimmed. Protein fingerprint p. 186.
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King snapper (page i of Z)
Pristipomoides species

Minor names: rosy jobfish (AU), pla kapong (TH), jobfish

Pristipomoidesfilamentosus

Identifying features: • i pectoral fins longer than snout; clorsal fin not deeply notched

between spinous and soft portions; ' i last soft ray of dorsal and anal fins longer than those

preceding; i" dorsal-fln and anal-fin bases without a covering of scales; .. body elongate and

slightly compressed; ;': ' dorsal fin with 10 spines, 11-12 soft rays.

Comparisons: Several species differing from the ruby snappers (Etelis species) in lacking a

deep notch in the dorsal fin, and from the green jobfish (.Aprion virescens) in the length of the
pectoral fin (longer than snout length in king snappers and about equal to the snout length in
green jobfish). Tropical snappers (Lutjanus species, pp 139-140) belong to the same family
but are deeper bodied and have a covering of scales on the soft dorsal and anal fins.

Product: Fillets (frozen). Fillet of rosy snapper (JP.filamentosus) moderately deep, rather elon-

gate, tapering gently, upper profile slightly convex, pale pinkish; outside with pronounced,
continuous central red muscle band. King snapper fillets are generally more elongate than

those of tropical snappers (Lutjanus species).

Si2e: To 90 cm and at least 6 kg (commonly imported at less than 60 cm and 2.2 kg).

Habitat: Marine; usually over rocky bottoms or near coral reefs on the continental shelf and

upper continental slope in depths of 20-550 m.

Fishery: Taken mainly by bottom-set longlines and deep handlines but also with traps and
trawls. Imported from Singapore, Vietnam, Fiji, Papua New Guinea and the Solomon Islands.

Remarks: Important food-

fishes, particularly throughout
the Indo-West Pacific, where

larger individuals are some-

times preferred. Often eaten

raw or marinated in lime juice

and coconut cream. The

related ruby snappers and

green jobfish are widespread
in the region and beyond, and

are also imported.
Untrimmed. Protein fingerprint p. 186.
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King snapper (page t of t}
Pnsti'pomoides species

Pristipomoides filamentosus

Remarks: Commonly called by its specific
marketing name 'rosy snapper', this species
prefers rocky bottoms of the Indo-Pacific
(from east Africa to Hawaii, and from Japan
to Australia) in depths of 90-360 m.
Imported from Vietnam and elsewhere in
Asia. Also caught locally. Best distinguished
by its body colour, small scales (60-65 in
lateral line) and the lack of stripes on the

sides. To about 90 cm and 6.5 kg.

Pnstfpomok/es multidens

Remarks: Commonly called by its marketing
name 'goldband snapper' (which it shares

with P. typus), this species is widespread in
the Indo-Pacific from the Red Sea to Samoa,
and from Japan to Australia. It prefers rocky
bottoms of the continental shelf in depths of
40-200 m. Imported from Asia and the South
Pacific and also caught locally. Best distin-
guished by its large scales (48-52 in lateral

line), yellow stripes on the sides, and yellow
bars on the top of the head. To 90 cm and at
least 6 kg.

Pristipomoides zonatus

Remarks: Commonly called 'oblique-band
snapper', this striking species is widespread
in the Indo-Pacific from east Africa (south of

Madagascar) to Hawaii, and from Japan to
New Caledonia. Also recently recorded from
eastern Australia, it prefers rocky bottoms in
depths of 70-300 m. Imported from Asia and
the South Pacific. Best distinguished by the
pink or red colour with 4 oblique orange 01-
yellow bars on its sides. To about 50 cm.

TROPICAL SNAPPERS 5.44
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Ked emperor
Lutjanus sebae

Minor names: government bream, seaperch (AU), gajah

(ID), pla kapong-deang (TH)

Identifying features: clorsal fin with 11 spines, 16 (rarely 15) soft rays; body red, pink
or white with 1 broad darker bar along the head and 2 across the body (often faint in large
adults); very pronounced preopercular notch; body veiy deep, compressed; dorsal-

fin and anal-fin bases, especially soft portions, with covering of scales; scales on cheek.

Comparisons: Distinct among tropical snappers (Lutj'amis species) in having 3 broad dark

bars on the head and body (may be faint in adults), 15-16 soft dorsal-fin rays, a very pro-

nounced preopercular notch and a veiy deep body. Compared with true emperors (Lethrinus

species, p. 64), red emperor has more dorsal-fin rays (15-16 versus 9-10) and scales on the

cheek (absent in the emperors).

Product: Fillets (usually skinned, frozen), occasionally dressed (frozen). Fillet deep, rather

elongate, tapering sharply, upper profile strongly convex, yellowish-white to pinkish; outside

with pronounced continuous central red muscle band.

Size: To at least 100 cm and 22 kg (commonly imported at less than 60 cm and 3.5 kg).

Habitat: Marine; often associated with coral or rocky reefs or nearby sand or gravel patches

but also extending to depths of about 100 m on soft bottoms.

Fishery: Important foodfish throughout its range, being caught by handlines, traps, gillnets
and trawls. Imported from South-East Asia (mainly Indonesia, Myanmar, Thailand and

Vietnam).

Remarks: Considered excel-

lent eating. Internationally,

usually marketed fresh or

frozen, but also dry salted in

many parts of Asia. One

explanation for the common

name 'government bream' for

juvenile red emperor is that

the red bars on the body give

the impression that the fish is
entangled in red tape.

'>>>^t»*wa*»>->»»—;
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Tropical swapper (page l of t\
Lutjanus species

Minor names: seaperch, white snapper (AU), ca hong (VN),

ikan merah (ID), ngapahni (MM), pla kapong (TH)

Lutfanusj'ohnii

Identifying features: (i!) dorsal-fin and anal-fin bases, especially soft portions, with covering

of scales; (") small to large fishes, body usually deep and compressed; ;:"; dorsal fin with 10-12

spines, 11-16 soft rays; ;"!) lateral-line scales 42-51; '"") mouth medium, protrusible; "...' notch

present on lower margin of preoperculum, variable in development.

Comparisons: A major group of the family Lutjanidae (tropical snappers) that are distinctively
deep bodied with scales on the dorsal- and anal-fin bases. Members of other tropical snapper

genera are more slender and lack scaly fin bases. Similar to emperors and seabreams (family

Lethrinidae) but have more soft dorsal-fin rays (11-16 versus 9-10).

Product: Fillets (frozen), occasionally dressed (frozen). Fillet of saddletail snapper (Z. mal-

abariciis) moderately deep, rather elongate, tapering sharply, upper profile strongly convex,

yellowish-white or pinkish-white; outside with pronounced, continuous central red muscle

band. Tropical snapper fillets generally less elongate than those of king snappers (Piistipomoi'des
species, pp 136-137), ruby snappers (Etelis species) and green jobfish (Aprion virescens). Mostly
pinkish-white compared with the more yellowish-white fillets of the emperors.

Size: To 130 cm and about 25 kg (commonly imported at less than 60 cm and 4 kg).

Habitat: Marine, rarely estuarine or freshwater; generally occur near the bottom over shallow

(less than 40 m) coral reefs. Some species occur on trawl grounds of the upper continental

slope (deeper than 200 m).

Fishery: Taken by trawls, gillnets, lines, traps and spears. Imported from Asia (e.g. Indonesia,

Myanmar, Thailand, Vietnam and Taiwan) and west Africa (Namibia).

Remarks: In the domestic species

handbook, this group was known as

'seaperches'. Since then, the mar-

keting name has changed to 'tropical

snapper'. Outside Australia, usually

marketed fresh (or frozen), but also

dry salted. Certain species are used

in Indian cuisine to prepare fish-

head curry, a high-priced delicacy.

Some species also traded live.

^

< 'fu////////^
^^/'/'; /u^..-

L<<\^
Trimmed. Protein fingerprint p. 186.

Liitjciniis malabariciis

TROPICAL SNAPPERS 5.44



140 Australian Seafood Handbook

Tropical snapper (page l of Z)
Lutjanus species

Lutjanus bitaeniatus

^?.>

Remarks: Commonly called 'Indonesian
snapper', this species occurs on offshore
reefs of Indonesia and northwestern Australia
in depths of 40-70 m. It is reportedly
imported from Indonesia as frozen fillets,
often mislabelled as the larger 'Malabar
snapper', a name usually applied to L. mal-
abaricus. Best distinguished by its
colour—upper sides uniformly red or pink
(although juveniles have a central black

stripe on each side) and lacking spots,
stripes, or a dark saddle on the upper cauclal
pecluncle. To at least 30 cm and 0.6 kg.

Lutjanus malabaricus

Lutjanus sanguineus

<£'. /'

Remarks: Commonly called by its marketing
name 'sacldletail snapper', or less commonly
as 'Malabar snapper', this species is widely
distributed from the Persian Gulf to Fiji, and
from Japan to Australia. It occurs on coastal
and offshore reefs, and over soft bottoms, to
depths of 100 m. Imported as frozen fillets
from a number of Asian nations (e.g.

Indonesia, Thailand and Myanmar). Best dis-
tinguishecl by its uniformly reddish or pinkish
colour and a dark saddle on the upper
caudal pecluncle. Its mouth is relatively larger
than that of the similar crimson snapper (Z.
erythropteriis). To 100 cm and nearly 14 kg.

Remarks: Commonly called 'humphead
snapper', this species occurs on coral and

rocky reefs of the western and northern
Indian oceans to depths of 100 m. It is occa-
sionally imported from India as frozen fillets.
Also reportedly sourced from Myanmar but
its distribution east of India is uncertain. Best
distinguished by its colour—upper sides red
with darker lines along scale rows—and its
steeply sloped snout. To 130 cm and about
25 kg.

TROPICAL SNAPPERS 5.44
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Striped trumpeter
Latn's lineata

Minor names: kohikohi (N2), trumpeter

Identifying features: 3 broad, dark stripes on upper sides; ; pectoral fins rounded,

middle rays longest; dorsal fin with 17-18 spines, 34-36 soft rays; • anal fin with 3 spines,
31-32 soft rays; distinct notch between spinous and soft-ray sections of dorsal fin; body

elongate and compressed; body scales small and numerous.

Comparisons: Distinguished from other domestic commercial tmmpeters (J.atridopsis species)

in having 3 broad, dark stripes on the upper sides and rounded pectoral fins. Morwongs

(family Cheilodactylidae, p. 109) are similar but have much larger pectoral fins (usually with
the central rays greatly elongated) and fewer soft anal-fin rays (8-19 versus 31-32).

Product: Whole, and headed and gutted (chilled). Fillet moderately deep, rather elongate,

almost bottle-shaped, off-white to yellowish; outside with feeble continuous central red muscle

band.

Size: To 120 cm (100 cm in New Zealand) and at least 25 kg (commonly imported at 50-80 cm
and to about 6 kg).

Habitat: Marine; adults prefer rocky reefs in depths to at least 250 m. Juveniles occur closer

inshore.

•"<^

Fishery: Imported from New Zealand, where a small catch (mostly byproduct) is taken by gill-
nets inshore and by linefishing
offshore. Mainly caught off
central and southern New

Zealand. Although individuals
are capable of large migra-

tions, populations seem to be

localised and are quickly
fished down.

v?-'' n'^^,
'I'^.t:^.' •"'••^i'^/^
'-'^^^•^i^^^^
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^%.^ -^ ,y^te-
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Untrimmed. Protein fingerprint p. 186.

Remarks: Subject to aquacul-

ture trials domestically. A

highly esteemed foodfish that
is popular with anglers.
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Parrotfish
Family Scaridae

Minor names: ikan kakatua (ID), ca mo (VN)

Scams ghobban

Identifying features: plate-like teeth in front of jaws joined to form beak-like cutting

edges; mouth very small; • usually extremely colourful; caudal fin truncatecl or Innate

(rarely rounded); scales large and cycloid; •; dorsal fin usually with 9 spines, 10 soft rays;
.; anal fin usually with 3 spines, 9 soft rays.

Comparisons: Have a distinctive appearance with a rounded or bump-headed snout and

small mouth. Variable in colour with adult males and females usually quite different from each

other but the fin-ray counts are totally uniform within the group. The jaws cannot be pro-

truded forward and the plate-like teeth are joined to form a structure resembling a parrot's

beak. True wrasses (family Labridae), which have sometimes been incorrectly called 'parrot-

fish', have conical or peg-like teeth that are separate and that do not form a cutting edge.

Product: Fillets (frozen). Fillet of bluebarrecl parrotfish (Scams ghobban) deep, rather elon-
gate, upper profile slightly convex, taper pronounced, pale pinkish; outside with feeble,

diffuse central red muscle band.

Size: To 130 cm and 68 kg (commonly imported at 30-50 cm and 0.4-2.5 kg).

Habitat: Marine; demersal in shallow tropical seas, mainly in coral reef habitats.

Fishery: Several species fished widely throughout their range, including domestically; taken
by traps, nets and spears. Some—e.g. blueban-ed parrotfish and bridled parrotfish (S. fre-

natiis) — are common in the live fish trade in South-East Asia. The dominant imports include

two coral reef species, Indian Ocean steephead parrotfish (Cblorums strong)ilocepha!iis, often

incorrectly called 'Scams gibbus')

and daisy parrotfish (C. sordidiis),

><M4:^.*

Untrimmed. Protein fingerprint p. 186.

that are imported mostly
Indonesia and Vietnam.

from

Remarks: Well-regarded foodfishes

although discarded in some areas.

Rarely distinguished by species in
Asian markets. The firm, white

flesh is reportedly best steamed.

The related wrasses are also

imported from South-East Asia.

WRASSES 5.46
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Palmain bug
/bacus species

Minor names: shovelnose lobster, slipper lobster (AU), kong

kraclan deng (TH)

Ibacus pubescens

Identifying features: in eyes closer to body midline than to carapace iiiargin; ' carapace

with prominent marginal spines; ; ;;i carapace broader than long; i •'! legs all of similar size and

shape; : ..I short, broad and flattened antennae; 11.; body strongly depressed; ' . telson broadly

convex.

Comparisons: In Balmain bugs, the eyes are closer to the body midline than to the carapace

margin whereas in Moreton Bay bugs (Tljenus species, p. 145) they are at the carapace margin,

and in slipper lobsters (.Scyllarides species) they are closer to the carapace margin than to the

midline.

Product: Tails (frozen).

Size: To almost 9 cm in carapace length (more than 25 cm total length) and nearly 0.4 kg

(commonly imported at much smaller sizes and occasionally minute).

Habitat: Marine; prefer soft bottoms on the continental shelf and upper slope in depths of
about 40-750 m.

Fishery: Widespread trawl fishery; often taken as byproduct of more valuable fisheries (e.g.
for prawns), and regularly seen in markets of Japan, Korea, Taiwan and the Philippines. One

species taken by longlines off Japan. Various species occasionally imported from Asian coun-

tries such as Indonesia and Vietnam.

Remarks: Commonly caught and marketed domestically. Imports sometimes mislabelled as

•slipper lobster'. The group marketing name 'bug' (.Ibacus and Tljenus species) is available if

product has not been identified to genus. Other information is provided for protein finger-

prints (p. 187).

BUGS 6.1
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h4oreton Pay bug
Thenus species

Muior names: baylobster, shovelnose lobster, slipper lobster

(AU), kong kradan (TH), udang pasir (ID)

Tlsenus orientalis

Identifying features: , eyes at carapace margin; most of carapace margin without promi-

nent spines; carapace broader than long; :' legs all of similar size and shape; short,

broad and flattened antennae; - • body strongly depressed; , telson broadly convex.

Comparisons: The position of the eyes (at the carapace margin) separates these species from

the similar Balmain bugs (Jbaciis species, p. 144) and slipper lobsters (Scyllarides species).

Product: Whole and as tails (frozen).

Size: To 10 cm in carapace length and more than 0.5 kg (commonly imported at much smaller

sizes).

Habitat: Marine; prefer soft substrates on the continental shelf in depths of about 10-70 m,

and occasionally to 100 m.

Fishery: Widely caught but rarely targeted; usually taken as trawl byproduct. Indonesia, Thai-

land and other Asian countries supply Australian markets.

Remarks: Moreton Bay bugs account for most imported bugs but they are often mislabelled

as 'slipper lobster', even when sold alongside locally caught 'Moreton Bay bug'. The marketing

name 'slipper lobster' is reserved for Scyllarides species in Australia. Although the scientific

name 'Tljenus oriental is' has been widely used, a number of species are now recognised

throughout the Indo-Pacific region. The group marketing name 'bug' (.Ibacus and Tljenus

species) is also available. Other information is provided for protein fingerprints (p. 187).
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Southern rocklobster
Josus edwardsii

Minor names: cray, crayfish (AU), red rocklobster, red spiny-
lobster (N2)

Identifying features: abdominal segments sculptured; minute rostrum (central spine)

flanked by 2 prominent spines between eyes; antennae a little flexible, very long; anten-

nules with veiy short flagella; fresh body colour variable, often red or orange; carapace

much longer than broad; first pair of legs slightly more robust than those following (much
larger in large males); body slightly depressed; telson broad, usually convex.

Comparisons: Distinguished from other domestically caught rocklobsters by the sculptured

abdominal segments, flexible antennae and short antennule flagella.

Product: Whole cooked and tails (chilled and frozen). Rocklobster tails can usually be iden-

tifiecl to species.

Size: To 23 cm in carapace length (54 cm in body length) and 5.4 kg (commonly imported at
9-11 cm in carapace length, 26-28 cm in body length and 0.5-0.75 kg).

Habitat: Marine; most common in depths of 5-100 m but also extending to 275 m on the con-

tinental slope. Usually associated with reefs but sometimes aggregate on clear ground.

Fishery: Imported in small volumes from New Zealand, where it supports a valuable pot

fishery.

Remarks: Also supports a valuable fishery off southern Australia. Australia's eastern rocklob-

ster (J. verreauxi) also occurs off northern New Zealand, where it has been reported to exceed

15 kg in weight. However, the fishery there is small (contributing less than 5% of commercial

rocklobster landings) and eastern rocklobster is rarely, if ever, imported to Australia. Other

information is provided for protein fingerprints (p. 187).

BUGS 6.1
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Tropical rocklobster
Panulirus species (except P. cygnus)

Minor names: ornate rocklobster, painted cray (AU), langosta

(CL), langosta (MX), udang barong (IN), spiny-lobster

Panuliriis ornatus

Identifying features: (i!) antennules with very long, whip-like, forked flagella; C") 2 promi-

nent spines between (or over) eyes; ®) antennae somewhat flexible and usually extremely

long; i¥i fresh body colour variable, often bright and ornately patterned; (1.'j) carapace much

longer than broad; </w first pair of legs often slightly more robust than those following; (ff'i body
slightly depressed; &'.) telson broad, usually convex.

Comparisons: The domestic western rocklobster, P. cygniis, can be distinguished from the

tropical rocklobsters by the following combination of characters: abdominal segments with

both a straight-edged, hairy transverse groove (each groove joins with a groove on the side

piece of each segment) and a hairy area, an antennular plate with 2 large spines, and no

ornate pattern. The flagella of tropical rocklobsters are much longer than those of all other

domestic rocklobsters.

Product: Whole cooked and as tails (chilled and frozen) from the Americas, and uncooked as

tails (frozen) from South-East Asia and various Pacific islands. Tails usually contain enough

identifying features to determine the species.

Size: To 60 cm in body length (commonly imported at 15-25 cm in body length).

Habitat: Marine; cryptic, often in shallow water on rocky bottoms and reefs but some species

extend well offshore to depths exceeding 140 m. A few species prefer soft bottoms.

Fishery: Widely fished using such gear as hands or spears (diving), trammel nets, trawl nets

and traps. Source countries include US, Cuba, Mexico, Papua New Guinea and India.

Remarks: Also caught domestically. Many tropical rocklobsters live deep in crevices, only

emerging to forage after dark. Other information is provided for protein fingerprints (p. 187).

BUGS 6.1



148 Australian Seafood Handbook

Plue swiwwer crab
Portunus pelagicus

Minor names: blue crab, blue manna crab, sand crab (AU),

pu ma (TH), flower crab

Identifying features: each side of carapace with 9 sharp spines, the last long and pro-

jecting laterally; clorsal surface colour variable—generally mottled blue in males and

mottlecl brown in females; first pair of legs much longer than second and with prominent,

slender claws; tips of posterior pair of legs broadly flattened (clisc-shapecl); carapace

broader than long; abclomen short and tucked under carapace.

Comparisons: The presence of 9 spines on each side of the carapace, the last very promi-

nent, distinguishes this species from most other domestic commercial swimmer crabs (family

Portunidae). The related blue crab (.CalHnectes sapidus), is exported widely from the east coast

of the US, and has been confused with blue swimmer crab in some seafood guides. The two

are similar in appearance but the blue swimmer crab has a triangular-shapecl abclomen in

males (versus T-shapecl in the blue crab) and in females the last abclominal segment (before

the short, pointed telson) is more-or-less straight-edged (versus gently rounded).

Product: Whole (frozen), crab meat (canned and frozen) and crab crackers.

Size: Reaches almost 22 cm in carapace width and more than 1 kg.

Habitat: Marine; prefers sandy and muddy substrates in coastal regions to depths of 65 m.

Sometimes in seagrass or algal beds, or near reefs or mangroves.

Fishery: Taken in many countries and exported widely, often canned. Capture methods

include a variety of trapping, netting, trawling and entangling devices. Also farmed. Australian

imports mostly sourced from Vietnam, Indonesia, Thailand and Myanmar.

Remarks: Recent work on Australian populations suggests that more than one Inclo-Pacific

species is currently lumped under the name 'P.pelagiciis'. Other swimmer crabs— three-spotted

crab (P. sanguinolentiis), gazami (P. trituberculatus) and coral crab (.Charybdis feriata) — are

also imported in small quantities frozen or canned. Product labelled as 'blue swimmer crab'

from New Zealand is probably sand crab, Ovalipes catharus. Crab crackers are imported from

China and perhaps elsewhere. Other information is provided for protein fingerprints (p. 187).

CRABS 6.2
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Snow crab
Chf'onoecetes species

Minor names: zuwai crab OP), tanner crab, queen crab

Chionoecetes bairdi

Identifying features: !: cleft (split) rostrum, forming 2 adjoining spines; carapace widest in
back and narrowing toward front; • first pair of legs shorter than second and with proniinent,

slender claws; i tips of posterior pair of legs not broadly flattened like a disc; carapace
width about equal to length; • abdomen short and tucked under carapace.

Comparisons: Members of the spider crab family (Majidae), which are characterised by
having a pointed, cleft rostmm (appearing as 2 spines if deeply cleft), a body that narrows in

the front, and the last pair of walking legs not modified for swimming. Some king crabs (family
Lithodidae) have a similarly shaped carapace but the last pair of walking legs is greatly
reduced and hidden. The five species of snow crabs can be distinguished by minor variations

in carapace morphology.

Product: Claws (frozen); sometimes legs (frozen), or canned meat. Also crumbed meat

(frozen), which is mixed with Alaskan pollock (Jlieragra chalcogramma, p. 52).

Size: To nearly l6 cm carapace width (commonly imported at 6-13 cm in carapace width;

claw length commonly 5-6 cm).

Habitat: Marine; widely distributed from intertidal areas to the abyssal plain in 3 000 m. Pre-
ferred bottom types are mud or fine sand.

Fishery: Support extensive fisheries in high latitudes of the Northern Hemisphere, and are of
major commercial importance. However, some areas were closed to fishing in recent years due

to low crab abundance. Mostly taken in traps, in depths to about 1 000 m. The primary com-

mercial species is snow crab (C. opilio). Claws imported from Japan and possibly more from

elsewhere.

Remarks: First targeted in the 1960s. The Australian snow crab (Cbaceon bicolof) belongs to

a different family (Geryonidae). To prevent confusion with the true snow crabs, C. bicolor is

now known as 'crystal crab'; it is taken commercially off Western Australia and is increasingly

important in domestic markets. Other information is provided for protein fingerprints (p. 187).
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Panana prawn
Fenneropenaeus merguiensis

Minor names: white banana prawn (AU), uclang putih (ID),

white shrimp

Identifying features: ;,i. antennae reddish brown; i body translucent grey or yellow,

specklecl with small, dark spots; .: , hepatic ridge absent; .:' lower margin ofrostrum with 3-5

spines; : .. telson pointed, without spines; ;:'.' antennule flagella shorter than carapace; ... < second

pair of legs not differing dramatically in size from first pair; ' body compressed.

Comparisons: Veiy similar to a second domestic banana prawn, reclleg banana prawn (77.

indiciis), but has reddish brown antennae rather than yellowish. Two other similar species

with reddish brown antennae, redtail prawn CF. penicillatus) and false white prawn CF. silasi),
are much rarer in Asian seafood markets and probably not imported. Distinguished from other

non-banded commercial prawns by having 3-5 lower rostral spines and lacking spines on the

telson.

Product: Tails with and without shell (frozen), sometimes cooked.

Size: To 25 cm body length (about 6.3 cm carapace length) and 75 g (commonly imported at
13-15 cm body length).

Habitat: Marine; in turbicl waters on sand and mud bottoms from close inshore to depths of

55 m. Juveniles are often found among mangroves, and sometimes enter rivers.

Fishery: Veiy important commercial species in the Indo-West Pacific, and imported from

Indonesia, Thailand, Papua New Guinea and Myanmar. Caught by trawls, pocket nets, beach

seines, castnets and a variety of other gear. Also farmed, mainly in Indonesia, Thailand and

Malaysia.

Remarks: Often referred to as Tenaeus merguiensis'. Other banana prawns, such as redleg

banana prawn, are also likely imported. Banana prawn is also farmed in northern Australia.

Other information is provided for protein fingerprints (p. 187).
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Plack tiger prawn
Penaeus monodon

Minor names: leader prawn, tiger prawn (AU), giant tiger

prawn, sea tiger

Identifying features: . ; base colour with bands of dark brown, black or blue and cream;

antennae uniform brown or red; • upper margin of rostrum with 6-8 spines and lower

margin with 2-3 spines; •" adrostral ridge extending back to about the level of first rostral

spine; telson pointed, without spines; ^. antennule flagella shorter than carapace; , second

pair of legs not differing dramatically in size from first pair; ,;.; body compressed.

Comparisons: A distinctive banded prawn, distinguishable from other banded commercial

species (domestic tiger prawns) by the following combination of characters: non-banded

antennae, 6-8 upper and 2-3 lower rostral spines and an adrostral ridge extending to about

level of first rostral spine.

Product: Wide variety including cooked and green whole (frozen and chilled), cooked and
peeled, and peeled and undeveined (frozen).

Size: To 35 cm in body length and exceeding 150 g (commonly imported at much smaller
sizes).

Habitat: Marine and estuarine; juveniles occupy shallow estuarine waters among seagrass beds

and mangroves, and occasionally enter rivers. Adults are marine in depths to 30 m and some-

times extending offshore to 150 m. Sand and mud bottoms are preferred.

Fishery: A widely valued fisheries target, it is the most dominant single prawn species from

wild harvests. India and Indonesia together account for the vast majority of the catch. Taken

by trawls, gillnets, seines, traps and a variety of other gear. Also widely farmed, with the largest

production from Thailand. Imported mainly from Thailand, Indonesia, Papua New Guinea,

India, Myanmar and Vietnam.

Remarks: Reportedly the most common prawn imported to Australia. Some small imported

prawns are incorrectly labelled as 'black tiger prawn'. The Andaman Sea is famous for very

large black tiger prawns. Also domestically farmed and occasionally wild caught. Other infor-

mation is provided for protein fingerprints (p. 187).
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Freshwater prawn
Macrobrachium rosenbergii

Minor names: cherabin, scampi (AU), giant freshwater

prawn, giant river prawn

Identifying features: second pair of legs much larger than the first and with prominent

claws; thu-d pair of legs without claws; lower margin of rostrum with spines; antennule

flagella just shorter than length of carapace; telson pointed, with 2 pairs of spines; body
compressed.

Comparisons: Easily distinguishable from other prawns and lobsters in having the second

pair of legs enlarged and bearing prominent claws, while the third pair of legs lack claws.

Sometimes confused with domestic freshwater crayfishes {Cberax species) and scampi (family

Nephropiclae) but have the second pair of legs enlarged (rather than the first) and a pointed
(rather than broadly convex) telson.

Product: Whole (frozen).

Size: To 34 cm in body length (commonly imported at 10-20 cm body length).

Habitat: Estuarine, freshwater and marine; found mainly in estuaries (often among seagrass or

algae) and rivers.

Fishery: Widely cultivated throughout South-East Asia in freshwater. Also caught in the wild

using a wide variety of gear, including bamboo barriers, traps, gillnets, castnets, and hook-and-

line. Catches more plentiful after heavy rains. Imported from Myanmar, Vietnam, Thailand and

elsewhere in Asia.

Remarks: Usually sold fresh and sometimes live in South-East Asia. Imports are often erro-

neously labelled as 'scampi'. Small-scale farming occurs in Western Australia, but Australian

specimens differ in rostral extension and perhaps protein fingerprints (p. 187), and possibly

represent a different species. Other lower-priced freshwater prawns (.Macrobracbiuin species)

also occur in Asian markets.

PRAWNS 6.3
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Prawn
Infraorder Caridea & superfamily Penaeoidea

Minor name: shrimp

i^

Litopenaeus stylirostris

Identifying features: i rostrum well developed; .: : abdomen longer than carapace and

compressed; telson pointed; ' • antennae veiy long (when not broken), thin and roughly

cylindrical in cross-section.

Comparisons: Prawns (referred to as 'shrimps' in many countries) differ from related seafood

species (bugs, lobsters, scampi and crayfishes) in having long, thin antennae, a well-developed

rostrum, a pointed telson, and a compressed abdomen.

Product: Whole (frozen and dried), cooked and peeled (frozen and canned), shrimp cakes
(frozen), shrimps in brine (bottled), crackers, and paste. Canned prawns often with other

ingredients (e.g. minced prawns with spices).

Size: To at least 35 cm body length and 180 g (common size varies but usually 8-18 cm body
length).

Habitat: Marine, estuarine and freshwater; from freshwater ponds and rivers to deep ocean

waters in depths exceeding 700 m. Soft bottoms (sand and mud) are preferred.

Fishery: Dozens of species caught extensively by trawls, seines, gillnets, traps and artisinal

gear. Large-scale pond culture of prawns occurs in numerous countries and is an expanding

industry worldwide. Australia imports about 10 species either whole or as tails, mostly from

South-East Asia. Imports include paste shrimps (Acetes species), usually used in the manufac-

ture of shrimp paste or shrimp powder, fine shrimp (Metapenaeus elegans) from Vietnam,
whiteleg prawn (Litopenaeus vannainei) from Thailand, and paradise prawns (Z. stylirostns),

which are farmed in the South Pacific. Prawns are also reportedly imported from New Zealand
but such product probably originates elsewhere.

Remarks: Popular food-species the world over, prawns are highly sought-after and generally

high-priced. Prepared for consumption in various ways and sometimes eaten raw. Despite

declining catches of some species in some areas, an explosive increase in prawn farming in

many countries enables supply to an eager market. Other information is provided for protein

fingerprints (p. 187).
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Tiger prawn
Penaeus semf'su/catus

Minor names: flower prawn, grooved tiger prawn (AU),

udang windu (ID), green tiger prawn, sea tiger

Identifying features: adrostral ridge long, extending posteriorly beyond first rostral spine;
antennae banded; light brown or pink (sometimes greenish), with many dark brown or

reel bands; lower margin of rostaim with 3 spines; antennule flagella shorter than cara-

pace; second pair of legs not differing dramatically in size from first pair; telson pointed;
body compressed.

Comparisons: Grooved tiger prawn (P. semisulcaHis) is veiy similar to the Australian endemic

brown tiger prawn (P. esculentus) but the aclrostral ridge extends beyond the first rostral spine

in grooved tiger prawn (versus reaching or falling short in brown tiger prawn). A third species

marketed as 'tiger prawn' in Australia, kuruma prawn (Marsupenaeiis japonicus), has non-

banded antennae (antennae banded in both grooved and brown tiger prawns). The black tiger

prawn (Penaeus monodon) also has non-banded antennae but its adrostral ridge extends only

to the first rostral spine.

Product: Whole and tails, with and without shell (frozen); sometimes cooked.

Size: Reaches 30 cm in body length (commonly imported at 13-18 cm body length).

Habitat: Marine; from close inshore to depths of about 130 m but usually less than 60 m.
Prefers sand or mud bottoms, and high salinities. Primarily nocturnal, and often buried in the

substrate during the day.

Fishery: Mainly taken in offshore trawls and common in Asian markets, particularly in Thai-

land and Indonesia. The most dominant prawn species in the Philippines' offshore fisheries.

Also taken near the coast in some areas. Imported from Indonesia and India.

Remarks: Also targeted (at night) in northern Australia. Other information is provided for

protein fingerprints (p. 187).
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Paua
Haliotis iris

Minor names: blackfoot paua, common paua (NZ)

Identifying features: foot black, meat colour dark grey throughout; outer shell surface

rough, sometimes with prominent outwarcl-racliating grooves; exposed shell colour pale

grey; spiral ridges on outer surface fine; single ear-shaped shell, with low spire and

broad aperture occupying most of the underside.

Comparisons: A species of abalone (family Halioticlae) with a black foot. These distinctive
gastropod (single shell) molluscs have an ear-shapecl shell with a low spire and a broad aper-

ture occupying most of the underside. Fifty-sbc species have been documented worldwide,

differentiated by size, foot-lip colour, and shell characteristics (colour, shape and grooving pat-

terns).

Product: Meat only (usually canned). Canned product is bleached (particularly for the Asian

market) to remove the dark coloration of the foot.

Size: Reported to 20 cm in length (maximum shell diameter) and commonly imported at
12.5-14 cm.

Habitat: Marine; from interticlal zone to depths of 20 m, mainly on coastal rocks and rocky

reefs. Most abundant in depths of less than 5 m.

Fishery: Collected by hand by free diving (snorkelling), mostly around New Zealand's South
Island and southern North Island. Farmed paua is increasingly common.

Remarks: Four domestic species have separate marketing names, and any member of the

family Halioticlae can be marketed simply as 'abalone'. DNA tests are available to differentiate

the main Australian species from paua. The internal paua shell is a striking iridescent array of

blue, green, purple and pink, and is keenly sought after for the production of buttons, jew-

elleiy and decorative inlays for carvings. Also used in the production of abalone pearls.

ABALONES 7.1
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Cockle
Anadara granosa

Minor names: so huyet (VN), blood cockle, granular ark

Identifying features: valves sculptured, with 15-20 stout, outward-radiating ribs that bear

nodules; valves roughly egg-shaped; external colour yellowish-brown over a white base;

internal valve colour white, often tinged with yellow toward the concavity; reddish

tissues and reddish liquid in shell.

Comparisons: Bivalve molluscs have 2 valves joined at a hinge. Granular ark (A. granosa) is

a very commonly consumed cockle, separated from most similar species by the number and

form of the radial ribs (15-20, often 18, compared with about 26 in the local Sydney cockle,
A. trapezia). The outer shells of other domestic species marketed as 'cockle' (.Kafelysia species)

have numerous concentric rings rather than radiating ribs. Another domestic bivalve, pipi

(Donax deltoides), has smooth, wedge-shaped valves.

Product: Whole (frozen). Some species canned.

Size: To 9 cm in length (maximum diameter) and commonly imported at about 3.5-5 cm.

Habitat: Marine; coastal, preferring muddy bottoms in bays and estuaries, and mangroves.

Fishery: Widely collected and cultivated in many areas of the Indo-Pacific. Granulai- ark is

imported from Vietnam and possibly elsewhere in Asia. Other similar imported bivalves

include canned 'baby clam' (possibly Meretrtx species) from Thailand and China, and frozen

oriental cyclina (Cyclina sinensis) from Korea. Clams also imported from New Zealand.

Remarks: Anactara species are widely termed 'blood cookies' due to the reddish liquid

released on opening the valves and the reddish tinge to the tissues. Numerous cockles (fami-

lies Arcidae and Veneridae) are haivested in Asia and a few species are probably imported,

with granular ark the most dominant. Species identification of canned product is virtually

impossible without genetic techniques such as DNA tests. Additional marketing names may be

required for both imported and domestic species as this seafood component increases in pop-

ularity. Other information is provided for protein fingerprints (p. 188).
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frreeM wussel
Perna canaliculus

Minor names: greenlip mussel, mussel (AU), greenshell

mussel (NZ)

Identifying feamres: no anterior adductor muscle (near pointed end of valves); external

colour bright green (sometimes with yellow, red or brown streaks), dark green or bluish-black;

valve surfaces smooth or with numerous concentric fine lines; valves wedge-shaped,

about the same size and much longer than high; posterior ventral margin (opposite hinge)

almost rounded; internal surface slightly iridescent.

Comparisons: Easily distinguished from the domestic blue mussel (Mytilus edulis) by the
green shell and the lack of an anterior adductor muscle. Some green mussels from intertidal

areas are bluish black in colour (and may therefore be confused with the domestic species)

but these animals are not imported. Imported mussels are farmed, and are usually bright

green. A related South-East Asian species, P. m'ridis, is sometimes called 'green mussel'; its shell

is dull green and brown.

Product: Whole or in half shell (frozen and chilled). Also as mussel meat (pickled, smoked or
frozen) and in a variety of other forms such as freeze-driecl powder. Green mussels are com-

monly included in 'marinara mbi'.

Size: To at least 23 cm in length (commonly imported at 10-15 cm).

Habitat: Marine; from intertidal areas to depths of 50 m. Attach to rocks, jetty pylons and even

sandy bottoms by use of byssal threads, usually in groups.

Fishery: Supports a major aquaculture industry in New Zealand and is a veiy common import.

Green mussels are farmed on buoyed longlines set in designated areas in productive, high-

quality coastal waters. Different mussel species are imported from South-East Asia.

Remarks: The edible portion of males is creamy white in colour while that of females is pale

orange or apricot-coloured. Generally more abundant off the north of New Zealand than off

the south, with Marlborough Sounds the main farming area. A similar species occurs off South

America and Africa, and another in Asia. The latter may be imported, along with other mussels,

canned (often smoked) or as frozen meat. Other than New Zealand, mussel imports are mainly

from China and South Korea. Other information is provided for protein fingerprints (p. 188).
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Paby octopus
Octopus aegina & 0. sp.A

Minor names: none

Octopiis sp. A

Identifying features: lateral arms longer and more robust than dorsal arms (dorsal arms

shortest); ' mantle and arms not covered with iridescent blue rings or lines; small species,

maximum mantle length 9 cm (total length 30 cm, weight less than about 100 g) and com-

monly much smaller; base colour creamish-brown with short black longitudinal bar through

each eye, or mantle with pattern of cream to green spots and a pale longitudinal stripe along

dorsal midline; 8 arms and no tentacles; no fins on head.

Comparisons: Marbled octopus (0. aeglnd) has a distinct pale longitudinal stripe over a

pattern of cream to green spots on the dorsal mantle, whereas eye-bar ocellate octopus (0. sp.

A) has a base colour of cream-brown, a short black longitudinal bar through each eye, and

bluish ocelli (false eye spots) on the web. Differ from other octopuses by their colour, small

size and relative arm lengths. Squids have 8 arms and 2 tentacles.

Product: Whole and whole cleaned (frozen and dried).

Size: To 9 cm in mantle length (30 cm total length) and about 100 g (commonly imported to
6 cm in mantle length).

Habitat: Marine; occupy mud and sand bottoms in coastal waters from intertidal areas to

depths of 60 m but usually less than 40 m. Marbled octopus often in muddy waters.

Fishery: Taken by trawls, particularly in the Gulf of Thailand and the South China Sea. Mostly
imported from Thailand, Vietnam and India but also elsewhere in South-East Asia.

Remarks: These two species account for the vast majority of baby octopus sold internation-

ally. However, octopus taxonomy is confused and other species may be involved. In

international trade, marbled octopus is often incorrectly referred to as '0. dollfiisi', and eye-bar

ocellate octopus incorrectly as '0. membmnaceus'. Eye-bar ocellate octopus occurs off

northern Australia but is rarely harvested domestically. Other information is provided for

protein fingerprints (p. 188).
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Octopus
Family Octopodidae

Minor names: tako QP), pla muk yak (TH)

r

Enteroctoptis dofleini

Identifying features: 8 arms and no tentacles; no fins on head; mantle variable in

shape, usually ovate or pear-shaped; suckers (1 or 2 rows on each arm) without small

teeth-like spines and hooks.

Comparisons: Octopuses and squids are cephalopod molluscs, having either no shell or an

internal shell, and a circle of arms surrounding a well-cleveloped head. Octopuses usually have

8 arms whereas squids have 8 arms plus 2 longer tentacles. Unlike squids, octopuses lack both

an internal shell and teeth or hooks on their suckers. The North Pacific giant octopus (Ente-

roctopus dof1eini~) is gigantic (to a total length in excess of 300 cm and 50 kg in weight); it has
wai-ty skin on the mantle and its ventral arms are shortest.

Product: Whole cleaned, mostly head-on and gutted, or as arms only (frozen). Occasionally

dried or pickled. Imported octopus is often cooked in its country of origin.

Size: To at least 300 cm in total length and 50 kg (commonly imported at less than 2 kg).

Habitat: Marine; bottom-dwelling from interticlal areas to abyssal depths exceeding 5 000 m.

Occupy a wide range of bottom types, including rocky and coral reefs, sand, mud and sea-

grass beds.

Fishery: Octopuses contribute to local fisheries in dozens of countries. Taken by hand or

spears in the shallows and, in deeper water, by trawls, lures, pots, and spears. Other than baby

octopus (0. aeglna and 0. sp. A, p. 159), the dominant octopuses imported to Australia are

the common octopus (0. vulgaris) from South Africa and Spain, and the North Pacific giant

octopus from Japan. Octopuses are also imported from New Zealand, with Maori octopus

(finnoctopus cordifonnis) the dominant New Zealand species.

Remarks: The family Octopodidae includes many commercial species. Some family members

are attractively decorated with bright lines and spots, and some are highly venomous. One

species superbly mimics the appearance and behaviour of other animals (e.g. flounders,

stingrays and sea snakes), possibly to deceive predators or lure prey. Other information is pro-

vided for protein fingerprints (p. 188).
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Oyster
Family Ostreidae

Minor name: Pacific oyster

Crassosfrea gigas

Identifying feahires: shape very variable from round to oval to triangular or trapezoidal;

valves of variable (often uneven) relative size and shape; valve margins usually at least

partly irregular; usually higher (measured from hinge to opposite margin) than long.

Comparisons: Oysters are distinguishable from other bivalve molluscs, such as the green

mussel (Perna canaHculus, p. 158), by the shape and sculpturing of the valves and the

methods by which they attach to the substrate. Four domestic species or groups have separate

marketing names and one of these, Pacific oyster (Crassostrea gigas) is also a major oyster

import. It has a chalky outer surface and black mantle edges.

Product: Meat (chilled, frozen, smoked and dried) and half shell (chilled and frozen). Also
oyster sauce.

Size: Varies enormously but those imported usually have a maximum diameter of 8-15 cm.

The Pacific oyster reportedly grows to 45 cm in maximum diameter but is rarely observed

larger than 15 cm.

Habitat: Estuarine and marine; coastal, usually attached to hard substrates, including rocks,

shells and dead coral. However, some are more mobile and occur on soft bottoms. Rare

deeper than 50 m.

Fishery: Intensively cultured in many regions and also collected by hand from the wild. The

dominant import is Pacific oyster from New Zealand. South-East Asian imports predominantly

farmed.

Remarks: A versatile seafood immensely popular the world over. Domestic product almost

exclusively farmed. The edible qualities vary greatly from species to species, and within

species depending on growing location. Other information is provided for protein finger-

prints (p. 188).
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Scallop
Family Pectinidae

Minor names: none

Argopecten purpuratlis

Identifying features: valves the same or slightly unequal size and ovate, oval or almost

round in shape; valves flat, convex, or occasionally concave; hinge line straight with

equal- or unequal-sizecl 'wings' on each side of dorsal midpoint; outer valve surfaces with

varying number of radiating ribs, or smooth and polished; valve colour variable, usually a

shade of brown or pink, with darker markings.

Comparisons: Saucer scallops (Amusium species) are distinguished from other groups by

their smooth, polished and flat shells. Scallop identification usually relies on the size and shape
of the 'wings', the number of radiating ribs on the outer surface, and the shape of the valves.

Product: Various species imported from Thailand, Japan and elsewhere in Asia, mostly as

frozen, roe-off, adductor muscle. Some product (e.g. some Japanese and Thai imports) are roe-

on. The South American bay scallop (Argopecten purpuratus) is imported frozen from Peru

roe-on, on the half shell. Muscle 'meat' is hard to identify without genetic fingerprinting.

However, saucer scallops have a thin muscle with a large diameter, whereas most other scal-

laps (domestic and imported) are thicker with a smaller diameter.

Size: To at least 22 cm length (commonly imported at 7-11 cm length).

Habitat: Marine and estuarine; benthic, mostly in shallow water on the continental shelf but

some species extend to depths of at least 1 500 m. Occupy a range of bottom types, including

sand, rubble, mud and firm substrates.

Fishery: Many scallop species are harvested, mostly trawled or dredged but increasingly

farmed. For example, the South American bay scallop has traditionally been fished in coastal

waters but farming of this species increased almost exponentially during the 1990s. Imports

come from Asia (e.g. farmed yesso scallop, Patinopecten yessoensis, from Japan), New Zealand

(New Zealand scallop, Pecten novaezelandiae), and South America.

Remarks: Ainusium species should be labelled as 'saucer scallop' but are also known as

'moon scallops'. Unique marketing names may be required for some other imported species.

Other information is provided for protein fingerprints (p. 188).
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Couch
Family Strombidae

Minor name: queen conch

Strombiis caiiariuin

Identifying features: ;i single thick, solid shell of variable shape; .:':: operculum thick, horny

and claw-like; c;' aperture elongated; •."• outer lip usually thickened and flaring in adults; ;';.) dis-

tinct notch along anterior margin of outer lip.

Comparisons: Distinguished from other gastropods (single-shelled molluscs) by the combi-
nation of characters above. The 'stromboid notch' on the anterior margin of the outer lip is

characteristic of the family, but poorly developed in dog conch (.Strombus ca.nari.um~).

Domestic periwinkles (families Littorinidae, Neritidae, Trochidae and Turbinidae) rarely have
an elongated aperture. Trochus (Trochus species) have a conical shell and bailer shells (sub-

family Zidoninae) lack an operculum.

Product: Whole and meat (frozen). Also canned.

Si2e: To 43 cm maximum shell length (commonly imported at 6-18 cm).

Habitat: Marine; prefer shallow water on sand, mud or rubble bottoms. Often on reef flats and

occasionally among seagrasses.

Fishery: Widely harvested by hand (wading or diving), and very common in Asian seafood
markets. Dog conch, one of the major commercial species, is imported frozen to Australia.

Other species, such as the central west Atlantic queen conch (5. gigas), have been heavily

exploited and are now threatened. Trade in queen conch, which is imported canned to Aus-

tralia from the US, is limited by an international convention. Aquaculture research is continuing

overseas. Other imported gastropods include Japanese ivoiy whelk (Babylonia japonica) and
trochus (T. niloticus), both from South-East Asia, and bailer shells from Fiji.

Remarks: Conchs occur off northern Australia but are rarely harvested domestically. They are

widely used in the commercial shell trade. In the Philippines, dog conch shells are used as
sinkers on fishing nets. Conchs are generally very active and can 'leap' along the bottom

using their narrow foot and strong operculum. Other information is provided for protein fin-

gerprints (p. 188).
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Califorwian squid
Loligo opa/escens

Minor name: market squid (US)
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Identifying features: head and arms compact, arms short; mantle slender; arm

suckers with about 30 blunt teeth; fins of medium length, rhomboidal; a translucent,

feather-like 'pen' running underneath the back; 8 arms and 2 tentacles.

Comparisons: Squicls, like octopuses, are cephalopod molluscs. Commercial species can be

distinguished from octopuses by the presence of 2 long tentacles, fins and an internal shell

(the 'pen'). Californian squicl belongs to the family Loliginidae (loligo squicl, p. l68), as do
calamaris (.Seploteuthis species). It is best distinguished by having a compact head and short
arms, a slender mantle, and 30 or so blunt teeth on each arm sucker.

Product: Whole (block frozen and canned).

Size: To almost 31 cm total length and exceeding 85 g (commonly imported at 15-20 cm total

length).

Habitat: Marine; pelagic in continental shelf waters from the surface to depths of 200 m.

Aggregate to spawn in nearshore waters.

Fishery: Taken predominantly by purse seines. As in many squid fisheries, lights are used to

attract spawning aggregations of Californian squid to the surface. Exported widely from the US

(mainly to China in recent years), mostly block frozen. Some canned Californian squid is

imported to Australia via other countries, such as Greece.

Remarks: During the early to mid-1990s, this species was California's number one fishery in

terms of both catch and value. Major markets prefer animals with a mantle length of 11-13 cm.

Other information is provided for protein fingerprints (p. 189).
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Cuttlefisb
Sepf'a species

Minor name: baby cuttlefish

Sepia pharaonis

Identifying features: calcified internal shell ('cuttlebone') along the back; body oval,
with narrow fins around edges; head relatively large; 8 short arms and 2 long tentacles;

arm suckers with short teeth.

Comparisons: Cuttlefishes, like squids and octopuses, are cephalopod molluscs. They are

readily distinguished from other cephalopods by the internal 'cuttlebone' and generally oval
body, and from each other mainly by the shape of the cuttlebone, body coloration, and extent

and shape of the mantle.

Product: Whole (cleaned, frozen and dried), 'steaks' and 'cuttle crackers'. Also shredded.

Size: To more than 50 cm in mantle length and at least 5 kg (commonly imported at 4-20 cm

in mantle length).

Habitat: Marine and estuarine; primarily bottom dwelling on inshore continental shelves but

occasionally on upper slopes to depths of about 600 m. Inhabit a large variety of bottom types.

Fishery: Taken largely as trawl byproduct but also targeted using a variety of nets as well as

jigs and lures. Lights are often used to attract cuttleflshes to jigs and lures. Imported mainly

from South-East Asia.

Remarks: The Australian catch is insignificant in world terms. Highly regarded as foodfish but
also widely used as bait. Some veiy small, imported whole product is labelled as 'baby cuttle-

fish'. In South-East Asia, cuttlefish are often dry salted, or dried and sweetened to make popular

crunchy snacks. Also sometimes eaten raw. In Malaysia, preserved cuttlefish is mbted with water

convolvulus (water spinach) and sold on the streets by hawkers. The taxonomy of cuttlefishes

is confused and the exact composition of imports is uncertain. Cannibalism among cuttlefishes

appears rather common. Other information is provided for protein fingerprints (p. 189).

SQUIDS 7.8



166 Australian Seafood Handbook

friawt squid
Dosidicus gigas

Minor name: jumbo flying squid

^--«'-

Identifying features: tips of arms tapering to a thin point with numerous minute, closely

set suckers; mantle very large, robust, thick-wallecl; fins broad and rhomboidal, width

49-65% mantle length; a translucent, feather-like 'pen' running underneath the back; 8

arms and 2 tentacles; suckers with teeth.

Comparisons: Along with illex squid (Illex species, p. 167), New Zealand arrow squid (.Noto-

todams sloanii, p. 169) and the domestic Gould's squid (N.gouldi), giant squid belongs to the
family Ommastrephidae. It is the largest member of the family and differs from other relatives
in having elongated arms that taper to a thin point. Each arm has up to 200 pairs of suckers

compared with up to only 35 pairs in close relatives. The name 'giant squid' is also popularly

applied to the largest of all squids (Arcbiteuthis species), which can reach 20 m in total length
but have no commercial value.

Product: Tube pieces and arms (frozen).

Size: To about 400 cm total length, at least 1.2 m mantle length and 50 kg (commonly
imported at 25-80 cm in mantle length and 0.5-3 kg).

Habitat: Marine; pelagic over water deeper than 200 m, from the surface to depths of 1 200 m.

Adults migrate through the water column daily, spending daylight hours in deep, dark waters

before ascending to depths less than 200 m overnight. Occasionally seen close inshore during

feeding migrations.

Fishery: Exploratory fishing began off South America in the 1970s and the fishery expanded
dramatically during the 1990s. Mexico and Peru caught the largest volumes in recent years.

Automatic and hand jigging methods are used, as well as gear such as drift nets, purse seines

and handlines. Imported irregularly from South America.

Remarks: Individuals grow extremely rapidly and live for only one year. They are active

predators, pursuing prey such as copepods, prawns, crabs, fish and other squids. Reportedly

with good flavour and texture, and used mainly by restaurants.
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ex squid
///ex species

Minor names: calamar (AR), Argentine shortfin squid

Illex argentinus

Identifying features: end of tentacle with 8 longitudinal rows of small suckers; funnel

groove smooth, without ridges or pockets; arms with 2 rows of suckers; fins short,

rhomboidal; torpedo-shaped body; no transparent membrane over eyes; a translu-

cent, feather-like 'pen' mnning underneath the back; 8 arms and 2 long tentacles.

Comparisons: Similar to some other domestic and imported squicls but distinguished by the
presence of 8 longitudinal rows of small suckers on the end of the tentacles and a smooth

funnel groove. The funnel grooves of closely related commercially important species have

internal or side pockets. Illex squid also lack the thinly pointed arm tips of the giant squid
(Dosidiciis gigas, p. 166).

Product: A variety of forms, including whole and tubes (frozen), and rings (frozen, often bat-

tered or crumbed).

Size: To at least 37 cm in mantle length (commonly imported at up to 25 cm in mantle length).

Habitat: Marine; pelagic or near the bottom from the surface to depths of about 1 000 m. More

common over continental slopes than the shelves. Distribution within the water column varies

between species and seasons.

Fishery: The fishery for Argentine shortfin squid (7. argentinus) off Patagonia is one of the
largest and commercially most important cephalopod fisheries in the world, with Argentina

accessing the greatest volumes. Total annual catch has exceeded 330 000 tonnes. Local fishers

are also joined by foreign vessels (e.g. the distant fishing fleets of Taiwan, Japan and Spain).

Other Illex species also support significant fisheries. Taken by jigs and trawls, and usually
processed on board. Most imported product is Argentine shortfin squid from South America,

often imported from Asia after value adding. North Atlantic Illex species are also imported.

Remarks: The flesh of the northern shortfin squid (7. illecebrosiis), although considered of
high quality, has a high water content and deteriorates easily. Argentine shortfin squid has a

lower water content but its taste is not favoured in some markets. The lifespan of these species

is one to two years.

SQUIDS 7.8



168 Australian Seafood Handbook

Loligo squid
Family Loliginidae

Minor name: inshore squid

Photo/oligo cf edii/is

Identifying features: i transparent membrane over eyes; suckers on arms always in 2

rows; a translucent, feather-like 'pen' running undenieath the back; 8 arms and 2 tenta-

cles; ' suckers with teeth.

Comparisoxis: Loligo squids have a transparent membrane over the eye and 2 rows of

suckers on each arm. This family includes the calamaris (.Sepioteuthis species), which can be

distinguished by their very long fins (90% or more of mantle length compared with less than
75% of mantle length in other loligo squids). Californian squid (Loligo opalescens, p. 164) is
also a loliginid. Cuttlefishes (Sepia species, p. 165) possess a prominent calcified internal shell
(the cuttlebone) compared with loligo squids' translucent, feather-like 'pen'.

Product: Whole (cleaned, frozen and dried). Also as 'squid rings' and tubes (frozen).

Size: To 90 cm in mantle length (commonly imported at 15-25 cm in mantle length).

Habitat: Marine; demersal or semipelagic om continental shelf and upper slope areas to depths

of about 400 m. Many species are coastal, with some restricted to extremely shallow waters.

Typically aggregate near the bottom during the clay and disperse into the water column at
night.

Fishery: Often trawled but also taken by purse seines, castnets, clipnets, tunnel nets and jigs.

In many jig fisheries, lights are used to attract squicls to the surface at night. Mostly imported

from South-East Asia, and most dried product imported to Australia belongs to the genus Pho-

tololigo (e.g. Indian squid, P. duvaucelii).

Remarks: A number of loligo squids are taken domestically. Confusion exists in the taxonomy

of this group and further work is required to accurately identify imported and domestic

product. Highly valued for human consumption and veiy popular in Australia. Other infor-

mation is provided for protein fingerprints (p. 189).
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New Zealand arrow squid
Nototodarus sloanii

Minor names: calamari (AU), arrow squid (N2)

Identifying features: more than 60 pairs of suckers on the first (outer) right arm; dorsal

surface of mantle smooth, light brownish-pink with a blue or purple stripe; large arm

suckers with 11-13 similar-sized, flattened conical teeth; •' fins short, rhomboidal; . ' torpedo-

shaped body; (. • no transparent membrane over eyes; a translucent, feather-like 'pen'

running underneath the back; .'.;:i 8 arms and 2 long tentacles.

Comparisons: A member of the family Ommastrephidae, and characterised by having short,

rhomboidal fins, a torpedo-shaped body and no transparent membrane over the eyes. Veiy

similar to Australia's prized Gould's squid (N. gouldi) but with more than 60 pairs of suckers
on the first (outer) right arm compared with fewer than 51 suckers in Gould's squid. Many

other commercial squids have much longer fins.

Product: Usually processed and often crumbed as 'squid rings' or, incorrectly, 'calamari rings'

(frozen). Also whole, tubes and arms (frozen).

Size: To 42 cm in mantle length and 1.4 kg (commonly imported at 20-25 cm in mantle
length).

Habitat: Marine; pelagic in continental shelf and slope waters, usually in depths of less than
200 m but sometimes taken to about 500 m.

Fishery: Mostly trawled off New Zealand's South Island, but sometimes jigged. Since the late

1960s, New Zealand's lucrative squid stocks have been targeted by foreign vessels, including

Japanese, Taiwanese and Korean.

Remarks: New Zealand arrow squid and Gould's squid both occur in New Zealand waters but

the former dominates the fishery and imports to Australia. Although the two species are very

similar, imported product is usually trawl caught and therefore of lower quality than jigged
product.
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Squid
Order Teuthoidea

Minor names: none

Sepioteiithis lessoniana

Identifying features: a translucent, feather-like 'pen' mnning underneath the back; with

or without a transparent membrane over the eyes; fin length variable, often less than half

mantle length; 8 arms and 2 tentacles; suckers with teeth.

Comparisons: Members of the order Teuthoiclea have 8 arms, 2 tentacles and an internal car-

tilage 'pen' running underneath the back. The closely related cuttlefishes (.Sepia species, p. l65)

have an internal calcifieci 'cuttlebone'. Numerous characters—many technical, and challenging

even for experts—are used to distinguish squicl species from one another. Some of the simpler

ones are mantle shape, shape and extent of fins, number and arrangement of suckers, and

number and shape of teeth-like sucker spines and hooks.

Product: Wide variety of forms, including whole (cleaned, and dried or frozen), tubes

(frozen), rings (frozen, frequently battered or crumbed), pickled, smoked and canned. Some

canned product includes other ingredients (e.g. 'fried squid in soya bean sauce'). Also squid

'chips'.

Size: To 90 cm in mantle length.

Habitat: Marine and estuarine; mostly pelagic over continental shelves and upper slopes, but

travel freely through the water column.

Fishery: Widely caught by trawls, purse seines, castnets, dipnets, tunnel nets and jigs.

Imported from numerous countries in South-East Asia as well as New Zealand, South America

and the US.

Remarks: A number of domestic and imported species may be sold under separate marketing

names. Some South American product imported to Australia is value added in Asia (e.g.

crumbed or battered in Malaysia). Dried smoked strips of squid, a Japanese snack food, are

imported from South-East Asia. Some 'squid rings' sold in Australia are actually surimi-based

products that contain only a little squid. These imitation products are much softer than

authentic squid rings. Other information is provided for protein fingerprints (p. 189).
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Jellyfish
Class Schyphozoa

Minor names: ubur-ubur (MY), mang ka proon hang (TH)

Aureiia aurita

Identifymg features: tentacles sometimes present aroui-td bell margin; oral arms usually

present under centre of bell; distinct hemispherical-shaped bell containing gelatmous mate-

rial; radially symmetrical.

Comparisons: Distinct as whole or processed products. The oral arms of 'edible jellyfish'

(Rhopilema esculentd) are covered with filamentous and large fusiform appendages.

Product: Semi-dried after dry salting, often using a mixture of table salt and alum.

Size: To 100 cm bell width and exceeding 50 kg, although most harvested species reach only
50 cm (commonly imported to 30 cm).

Habitat: Marine and estuarine; coastal and offshore surface waters, mostly in depths to 40 m.

Fishery: Aggregations targeted mostly in Asia by seines, trawls, clriftnets, gillnets, and dipnets.

'Edible jellyfish' is the most commercially important species. Imported mainly from China.

Remarks: Small fisheries exist off Australia, particularly for jelly blubber, Catostyhis inosaicus.

Jellyfish fisheries display considerable seasonal fluctuations. The worldwide catch exceeded
520 000 tonnes in 1997, with over 400 000 tonnes taken by China, and most of the remainder
taken elsewhere in Asia. For some species, the bell and oral arms are utilised while for others

only the bell, which usually fetches a higher price than the oral arms, is processed. Considered

a delicacy in many parts of Asia, the rubbery texture is valued by the Chinese. Also used for

medicinal purposes. The processed products are not suitable for the protein fingerprint test

used here.

JELLYFISHES 8.1
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Pecbe-de-mer
Families Holothuriidae & Stichopodidae

Minor names: hai-sum (CN), sea cucumber, trepang

Holotburia scabra

Identifying features: tapering, semi-cylindrical body; circle of retractile tentacles

around mouth; body wall usually covered with small or minute spicules, giving surface a

rough feel.

Comparisons: Easily distinguishable from close relatives such as sea urchins by their tapering,

semi-cylinclrical body. Species identification is often difficult, requiring specimen dissection and
specialist knowledge of the calcareous skeleton that encircles the pharynx and of the cal-

careous spicules.

Product: Whole (frozen and some fresh), but mostly dried. Product from US usually sliced

ready to use.

Size: To about 70 cm in length and more than 8 kg (commonly imported at 25-40 cm in

length and up to 2 kg live weight).

Habitat: Marine and estuarine; benthic, from brackish inshore waters to depths exceeding

2 000 m. Most common on inshore reefs and in lagoons where they are found on sand or mud

or in coral or rock crevices.

Fishery: Mostly harvested by hand, by wading on reefs at low tide, or by free-diving from the

shore or small boats. A dozen or so species are commercially important in Asia and a few are

imported. Most imports are from China (various species) and the US (Californian sea

encumber, Parasticbopus californicus). Also imported from elsewhere in South-East Asia and

the South Pacific.

Remarks: Also harvested domestically, with most local product exported. A preferred seafood

delicacy in oriental markets, and some species considered to have high medicinal value. Gen-

erally high priced, and served mainly on special occasions. In South-East Asia, beche-de-mer

is sometimes added to vegetable soups and stews. Most international trade of beche-de-mer is

in the dried form. The processed products are not suitable for the protein fingerprint test used

here.
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Nori
Porphyra species

Minor name: hoshi-nori

Poiphyra yezoensis

Identifying features: dark purple or brownish red when alive; frond blades very thin
and membranous, and spear-shaped or broadly oval; holdfast constaicted from several fil-

aments.

Comparisons: Red algae (Rhodophytes) such as Porphyra species can usually be recognised
by their reddish, brownish or purplish coloration. There are some 4 500 species of red algae

worldwide and identification often requires microscopic examination of cell arrangement and

reproductive structures. Other seaweeds used for similar purposes (iMonostroma, Entero-

inoipba and Ul.va. species) belong to a different group (Chlorophytes) and are usually green in
colour.

Product: Dried sheets.

Size: To 100 cm in length (commonly imported at up to 35 cm).

Habitat: Marine and estuarine; attached to rocks or other plants in intertidal and subtidal areas.

Highly seasonal in appearance and growth.

Fishery: Cultivated extensively in muddy bays in Japan, China, and Korea where it is har-

vested in winter. The main mariculture species is P. yezoensis. Imported dried from Japan.

Remarks: Poiphyra species produce 'hoshi-nori' whereas non made from green algae is called

'aonori'. Non is used extensively as sushi wrap, and is also cut and sprinkled on various

dishes. It contains substantial amounts of protein, vitamins and minerals. In Ireland and Wales,

Poipbyra species are prepared as a pinkish jelly by heating with minimal water and beating
with a fork. Other imported seaweeds that may require separate marketing names include

kombu (which is a type of kelp) and wakame (a soft seaweed added to miso soup and other
dishes). The processed product is not suitable for the protein fingerprint test used here.
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Introduction

Two fillets on a slab may look very similar, but how can you tell if they are from the same

species, or from the species claimed? Colour, shape and muscle structure give important clues,

but are often not enough to provide a firm identification. Genetic testing provides a way,

because the genes of different species have changed over evolutionary time and are never

identical.

There are many methods of genetic testing. These vary in their accuracy and in the time,

labour and equipment required. The technique used here is inexpensive and simple. Results

can be achieved in less than one hour and the equipment is portable. The procedure, known

as protein electrophoresis, has t3een used previously for fish identification (e.g. Shaklee and

Keenan, 1986; Daley et a!., 1997) and was used in the domestic species handbook (Yearsley et

al., 1999).

How protein fingerprintmg works

Proteins are large molecules and are essential components of all living cells. They regulate

chemical reactions in the cell, and provide components for membranes. Some carry essential

substances through an organism (e.g. haemoglobin in our blood carries oxygen to cells) and

others act as hormones (chemical messengers). There are thousands of different proteins and

each one is 'built' from instructions carried in the DNA. Slight differences in these instructions

in a gene can lead to small changes in either the size or electric charge of a particular protein

molecule, even though the protein will still carry out its usual functions. Two similar proteins,

which have different sizes or a different electric charge, move at different speeds when an

electric current is applied to them. They can therefore be separated. This is the principle

behind protein electrophoresis—difference in protein movement in an electric field indicates

EI difference in protein structure, which in turn indicates a genetic difference.

A sample of muscle tissue from a fish or invertebrate may contain thousands of proteins, but

most will be present in only very small amounts. Because protein electrophoresis detects only

the most abundant proteins, the protein patterns ('fingerprints') are normally quite simple.

They usually differ between species, which makes identification of samples possible.

This method applies only to the identification of fresh or frozen material—any dried, canned

or cooked product requires DNA tests. Protein fingerprints are therefore not available for the

dried or smoked tissues from jellyfish or beche-de-mer. DNA tests may also be needed if prob-

lems arise with protein fingerprinting for species identification, or if the results need legal

confirmation.

Checking ;in identt&catioii

If a fillet is claimed to be from species X, but the claim needs to be tested, that fillet's protein

fingerprint can be determined and compared with the figure given for species X here. If there

are obvious major differences, it's unlikely to be species X. However, slight differences can

occur between electrophoretic tests run on different days, and a better procedure is to run a

sample from a known specimen of species X beside the fillet to be tested. The protein fin-

gerprints can be compared with one another and with the figure of species X given here. If

the protein fingerprint of the fillet differs from that of species X, but is similar to that of
another species, Y, the fillet sample should be run beside known samples of both species X

and Y.

PROTEIN FINGERPRINTS 9
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Reading protein fingerprint figures

The protein fingerprint of each species is compared with a 'standard' protein fingerprint—a

mixture of chicken albumen and a crude protein extract from redfish (Centroberyx affinis).

The standard gives seven well-defined bands: P5 is the fastest (the chicken albumen band),

followed by P4, P3, P2 and Pl—all located above the point of application of the protein mix
at the origin (0); PO is on or close to 0; P-l migrates below 0.

Protein fingerprint descriptions in the text are approximate. For example, a band stated to be

'at Pl.3', is about a third of the way between Pl and P2. These relative mobilities can vary a

little, but not significantly. Faint staining bands not recorded in the diagrams may be seen;

these sometimes occur in some individuals of a species but not others. They are disregarded

here. The positions of bands migrating close to or below 0 can vary significantly, and are not

generally used for diagnostic purposes.

Sometimes one or more bands vary among individuals of the same species. This usually

reflects genetic variation (also called polymorphism) for that protein, and could result in mis-

identification. Where possible, at least eight individuals of each species were examined to

determine the extent of such variation. Common patterns are included in the figures but

others may occur. Such undescribecl variants will be very similar to the described patterns

(usually differing by only a single band) and will usually still be identifiable. Some very closely
related species have identical protein fingerprints. Supplementary allozyme tests (as in Daley

et al., 1997) or DNA tests are then needed for accurate identification.

In the figures—diagrammatic representations of the gels—groups (dogfishes, ghostsharks, etc.)

are ordered alphabetically and species within groups by scientific name. In most cases where

an imported species also occurs locally, the protein fingerprint shown is of domestic samples.

Fingerprints of some domestic-only species are given for comparative purposes. Figures are

labelled above by marketing name, with scientific names provided in the caption. The mar-

keting name is given a suffix (1, 2, 3, e;c.) where it covers more than one species. Common

variants are further suffixed in the marketing name by the letters A, B or C. Common names,

marked with a cross (+), are used for species that lack a marketing name.

Technical details

Protein separation used Titan III cellulose acetate gel plates, from Helena Laboratories. Equip-

ment needs are a power pack, electrophoresis chamber, and an inexpensive microcentrifuge.

To test a sample, a small piece of white muscle was homogenised in a few drops of water in

a 1.5 mL microcentrifuge tube. Fish tissue was taken from the 'shoulder'. Tissues tested in

invertebrates were: crustaceans—abdominal muscle; sea snails—foot muscle; bivalves—

adductor muscle; squicls—mantle. The mbcture was centrifuged at about 10 000^ at room

temperature for three minutes, and the supernatant used for electrophoresis.

Up to twelve samples can be electrophoresecl simultaneously on a single 76 x 76 mm plate

using the Helena Super-Z12 system. Lanes 1 and 12 were left empty (outside samples can run

unevenly), the standard protein mix (see above) was placed in lanes 2 and 11, and the test

samples in lanes 3 to 10. A tris glycine buffer system was used (0.02 M tris, 0.192 M glycine;

Hebert and Beaton, 1993) for 25 minutes at 200 V at room temperature. The plates were then

stained with a protein stain, Coomassie Blue (0.2% Coomassie Blue in a mixture of 6 parts

water to 4 parts methanol to 1 part glacial acetic acid) for 5 to 15 minutes. Unbound stain was

removed by washing in a destaining solution (the stain solution without Coomassie Blue).

Gels were then digitally photographed and dried for future reference.

PROTEIN FINGERPRINTS 9
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Sharks

Pogfishes (Fig. 9.1)

Two species examined, both in the domestic species handbook. The clomestic/importecl white-

spotted clogfish (Squalus acanthias) and the domestic spikey dogfish (51. megahps) are clearly
separable and both show variation, which is documented in the domestic species handbook.

frhostsharks (Fig. 9.1)

Four species examined, one not in the domestic species handbook. The imported-only ghost-

shark-2 (.Hydrolagus nouaezealandiae) presented two types, possibly different species. The

major band of Type A (two of three specimens) is at Pl, that of Type B (one specimen) at P2;
both can be readily distinguished from the two domestic species (H. lemures and H. ogilbyi),

which have the major band at Pl.6. The domestic/imported elephantfish (Callorbinchiis milii)
has two strong bands at or near P-l. Additional comments are provided in the domestic

species handbook.

Hound sharks (Fig, 9.1)

Two species examined, one not in the domestic species handbook. The importecl-only gummy

shark-2 (Mustelus /enticu/atus) can be distinguished from the domestic gummy shark-1 (.M.

antarcticus) by a double band in the P1-P2 range (versus single) and by differences in the

cathoclal region.

Wbaler sharks (Fig. 9.1)

Five species examined, all in the domestic species handbook. The domestic/imported species,

blacktip shark-1 (Carcbarbinus dussumieri), bronze whaler shark-1 (C. obscums), blacktip

shark-2 (C7. sorrab) and blacktip shark-4 (.Rhizoprionodon acutus), are separable from each

other and from the domestic-only blacktip shark-3 (C. tilstoni). Additional comments are pro-

videcl in the domestic species handbook.

FAMILIES 4.1-5.3
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Pony fishes

Australian salmons (Fig, 9.i)

Two species examined, both in the domestic species handbook. The domestic/imported Aus-

tralian salmon-1 (Arripis trutta) and the domestic-only Australian salmon-2 (A. truttaceus) have

the same patterns. Additional comments are provided in the domestic species handbook.

Patfishes (Fig. 9,2)

Three domestic/imported species examined, all in the domestic species handbook. These

species, butterfish-1 (.Scatopbagus argus), butterfish-2 (5'. multifasciatus) and butterfish-3 (.5.

sp.), have similar but separable patterns. Additional comments are provided in the domestic

species handbook.

Preams (Fig. 9,2)

One domestic/imported species examined, also in the domestic species handbook. The

snapper (Pagrus auratus) is distinguished from other domestic breams by a major band at Pl

and no bands between Pl and P2.

Carps (Fig. 9.2)

Two species examined, one not in the domestic species handbook. The imported-only barb-

1 (Barbonymus alttis) is similar to the related domestic/imported European carp (Cyprinus
caipio), but its major band is just below rather than just above P2. Comments on other

domestic carps are in the domestic species handbook.

Ca+fishes (Fig. 9.1}

Seven species examined, five not in the domestic species handbook. The imported-only sheat-

fish (Kiyptopterus apogon) shows a distinctive triplet of bands at and below P3, with lower
bands weak or absent. The imported-only royal basa (^Pangasius bocouiti) has an identical fin-

gerprint to a second imported-only basa, basa-2 (P. hypothalamus); both are characterised by

a pair of major bands at about P2.3 and P2.4. A third imported basa, basa-1 (P. conchophilus),

is characterised by major bands at P2.3 and at P3. The imported-only snake catfish-1 (.Clarias

batrachtis) has a major band at about P2.4 with minor bands at P2.2 and Pl.7. Comments on

the domestic-only species catfish-1 (.Ari.us tbalassinus) and freshwater catfish (Tanclanus tan-

danus) are provided in the domestic species handbook.

Cods (Fig, 9,3)

Twelve species examined, nine not in the domestic species handbook. The imported-only

Alaskan pollock (Tljeragra chalcogramina) has four more-or-less equally spaced bands from

just above the origin to about P3.6. The imported-only Atlantic cod (Gadus morhud) shows

three major bands at about Pl.6, Pl.8 and P2.4. The two hold species, the imported-only hoki-

1 (A'lacruromis magellanicus) and the domestic/imported blue grenadier (M novaezelandiae),

show very similar patterns with major bands at Pl.8 and P2.5; the apparent lack of a strong

band in the P0.5 region in our specimens of M. megellaniciis might reflect specimen degrada-
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tion rather than true absence. Five species of hakes (Aderluccius) were examined; all can be

discriminated. The clomestic/imported M. australis has a major (sometimes weak) band at Pl;

the other species (all importecl-only) have strong bands at P1.7 (.M. merluccius), Pl.2 (.M.

capensis), P0.9 (M. gayi), P0.7 (.M.parcicloxus). In M capensis, the Pl.2 band was present as a

single band in four of seven specimens (Type A) and as a pair of closely-coupled bands in

three specimens (Type B). M gayi showed three variants: Type A (three of eight specimens)

with a minor band at P2.6; Type B (two specimens) with a major band at P0.6; Type C (three
specimens) lacking the P2.6 minor band and with a minor rather than major band at P0.6. The

importecl-only North Sea whiting (^Merlangius merlangus) is characterised by a pair of bands

flanking P2 and southern blue whiting (A'licrornesistius australis) by major bands at P0.5, Pl.6

and P2.5. The importecl/clomestic southern rock cod (.Pseudophycis bacbus) has an identical

protein pattern to the domestic southern rock cod (.P. barbala).

yories i!:ki, 9^')

Four species examined, all in the domestic species handbook. The domestic/importecl John

clory (Zens faber), king clory (Cyttiis trauersi) and mirror clory (.Zenopsis nebulosus), and the

clomestic-only silver dory (.Cyttiis australis), all have a band at Pl and a weak band at P3

(sometimes this band may be too weak to be apparent), but the species can be distinguished.

Additional comments are provided in the domestic species handbook.

l;ds (i-'itj, 9.4)

Four species examined, two not in the domestic species handbook. The imported eel-2

(A'lonopterns albus) can be readily separated from other eels by a triplet of bands just below
P2. The imported-only eel-1 (Macrognathus siamensis) is somewhat similar to the

domestic/importecl AnguiHa species but can be separated by a major band at or just below Pl

rather than just above Pl. Additional comments on the Align illa species are provided in the

domestic species handbook.

l-wymws ![';itj. 9,4)

Five ciomestic/imported species examined, all in the domestic species handbook. Reclspot

emperor (Letbrinus ]en.tjaii~), seabream-1 (Gymnocranius grandocu.lis), seabream-2 ((;. elon-

gatiis), seabream-3 (G. sp.) and spanglecl emperor (Z. nebulosus) are all particularly similar,

sharing a major band at Pl.2 and a band at P0.5. G. grandociilis and G. sp. cannot be sepa-

rated. Additional comments are provided in the domestic species handbook.

tfeH'ishes (Hg, 9,5)

Ten species examined, seven not in the domestic species handbook. All flatfishes except the

Rhombosolea species could be readily distinguished. The importecl-only sand flounder (7?.

plebeia) has a very similar pattern to the clomestic/imported greenback flounder (7?. tapirinci),

with a pair of major bands at about P2 and P2.4; the importecl-only yellowbelly flounder (R.

leporinci) can be distinguished by a triplet of bands at and below P2. The imported-only New
Zealand brill (Colistium guntheri) has a pair of major bands flanking P2 and other major bands
at Pl.4 and P0.5. Two types of the importecl-only lemon sole (.Pelotretis flauilatus) were

observed: Type A has a double band at P0.6/P0.8 (two of four specimens) and Type B has a
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Pony fishes (con+.)

single band at P0.8 (two specimens). The imported-only New Zealand sole (Peltorhampbus

nouaezeelandiae) has major bands at P2 and P2.8. The imported-only sole-1 (.Cynoglossus are!)

has a major band at P2.4 and a minor band at Pl.5. The imported-only plaice (Pleuronectes

platessd) has three major bands at Pl.8, P2.1 and P3; variation for minor bands in the region of

Pl could not be well-resolved. Additional comments, including on the domestic/imported Aus-

tralian halibut (Psettodes erumei) and sole-2 (.Paraplagusia bilineatd) are provided in the
domestic species handbook.

Freshwater perches (Fig. 9.5)

Two species examined, one not in the domestic species handbook. Substitutions of the

imported-only Nile perch (Lates nilotictis) for the domestic/imported barramundi (Z. calcarifer)

have occurred; these two species can be readily distinguished as the fastest major band in Z.

niloticiis is at P2.5 compared with P3 in the L. calcaiifer. Additional comments are provided in

the domestic species handbook.

fremfishes (Fig, 9.6)

Five species examined, one not in domestic species handbook. All can be distinguished. An

escolar-1 fillet (Lepidocybiumflavobrunneuin, Type B) imported from Taiwan had a band at
P0.6 rather than the P0.3 of the domestic product (Type A). More than one species of Lepido-

cybium may occur in the region. The mostly-imported ribbonfish-1 CTricbiurus leptu.rus),

which was not profiled in the domestic species handbook, has a triplet of bands between P2
and P2.5, although in one of tv,ro specimens the central band was weak. Additional comments

on the domestic/imported species are provided in the domestic species handbook.

frobies (Fig, 9,6)

Three imported-only species examined. Golden goby (^Glossogobius aureus) and marbled goby

(Oxyeleotris mannorata), are indistinguishable despite being in separate families; both have
major bands at P0.5, Pl.5 and P2.5 and no clear minor bands. Major bands at these positions

also characterise the mudskipper (Pseudapociyptes elongatiis), which also has bands at Pl. 8
and P2.

&ouramis (Fig, 9.6)

Two imported-only species examined. Major bands at P0.5, Pl.5 and P2.5 characterise the

gourami (Trichogasterpectoralis). The climbing perch (Anabas testudineus) is characterised by
a major band at Pl.8 and minor bands at Pl and P2.

frrunter breams (Fig, 9,6)

One domestic/imported species examined, also in the domestic species handbook. The

sweetlip bream ^Diagramma pictuni) has a close-coupled pair of bands at P2 and a band at
P0.3. Comments on other grunter breams are provided in the domestic species handbook.

&urnards (Fig. 9.6)

Two species examined, both in the domestic species handbook. They share a common band
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at about Pl.5, which is strong in the domestic/imported red gurnard (.Chelidonicbthys kuimt)
and weak in the domestic latchet (.Pterygotrigla polyommata). Comments on other species are

provided in the domestic species handbook.

Herrings (Fig. 9.7)

Five species examined, three not in the domestic species handbook. All species readily clis-

tinguishable. The imported-only herring (^Chtpea harengus) has major bands at just below the
origin, at Pl.2, and at Pl.8. An imported shad, Tenualosa sp., has two major bands, one just

below the origin, one at Pl.6, plus a close-coupled band pair just below Pl. The two pilchards,

the domestic pilchard-1 (Sardinops neopilchcirdus) and the imported-only sardine-1 (Sardina
pilcbardus), are characterised by the major bands being between the origin and P-l; in

Sardinops neopilchardt.is as a close-couplecl pair at P-0.7 and P-l, in Sardina pilcbardus as a

less closely-coupled pair at P-0.3 and P-l. Additional comments, including on the Australian

anchovy (.Engraulis atistralis), are provided in the domestic species handbook.

Icefisbes (Fig. 9.7)

One domestic/imported species examined, also in the domestic species handbook. The Patag-

onian toothfish (Dissosticbiis eleginoides) is characterised by strong bands at Pl.9 and P0.8,

together with weaker fast moving bands at P2.9 and P3.9.

Jewfishes (Fig. 9,7)

Three species examined, none of which are in the domestic species handbook. The importecl-

only jewfish-1 (Chiysocbir aureus) has major bands at PO.l, Pl.9, and P2.5, and a close-coupled

pair of minor bands just above P3. The imported-only jewfish-2 (.Lariinichthyspolyactis) is dis-

tinguished by major bands at or close to P2, P3 and P4, and by bands below P2 being weak or
absent. The clomestic/importecl jewfish-3 (Otolithes rubei) has major bands at about P0.7 and

Pl.8. Comments on other species are provided in the domestic species handbook.

Knifefisbes (Fig, 9,7)

One species examined, not m the domestic species handbook. The imported-only knifefish

(Cbitala ornata) has a single major band at about P2.3.

Leatherjackets (Fig. 9,7)

Two clomestic/importecl species examined, both in the domestic species handbook. Leather-

jacket-1 (Ahitems monoceros) and velvet leatherjacket (farika scabei) are easily separable by

bands in the P1-P2 region. Parika scaber shows variation: four specimens were Type A, four

were Type B. Comments on other species are provided in the domestic species handbook.

Lings (Fig, 9,7)

One species examined, also in the domestic species handbook. The domestic/imported pink

ling (Genypterus blacodes) is compared with other domestic lings in the domestic species
handbook.
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Pony fishes (cont.)

Lizardfishes (Fig. 9.7)

One imported-only species examined. The Bombay duck (Harpadon nehereus) specimens

were in poor condition; only minor bands were seen, at P2 and P3.7.

Mackerelsg-tunas (Fig. 9.8)

Seven species examined, one not in the domestic species handbook. The imported-only

Atlantic mackerel (.Scomber scombrus) can be distinguished from the domestic blue mackerel

(Scomber australasicus) by a major band at P0.5 rather than a minor band,and by differences

in bands below the origin. Comments on other species are provided in the domestic species

handbook.

Milkfishes (Fig. 9.8)

One domestic/imported species examined, also in the domestic species handbook. Milkfish

(^Cbanos chanos) is characterised by a major band at P0.7 and a pair of bands at P0.2 and P0.4.

Moonfisbes (Fig. 9.8)

One domestic/imported species examined, also in the domestic species handbook. The moon-

fish-1 (Lampris guttatus) has a very similar pattern to the domestic moonfish (Z.

immacuiatns), which is figured in the domestic species handbook. The weak bands migrating
just above Pl appear less readily detectable in Z. guttatus than in Z. iinmaculatus. The two

major bands depicted just above and at 0 sometimes fail to separate.

Morwowgs (Fig. 9.9)

Two species examined, both in the domestic species handbook. The domestic/imported

morwong-1 (Nemadactylus macropterus) has an identical protein fingerprint to the domestic

morwong-2 (A7. sp.), but both can be distinguished from other morwongs by having a band at

P3. Comments on other species are provided in the domestic species handbook.

Noodlefishes (Fig. 9.9)

One imported-only species examined. The Asian whitebait-1 (Neosalanx breuirostris) is iden-

tifiable by a triplet of bands at P2.4, P2.7 and P3, and by a band at P1.8.

Ocean perches (Fig. 9.9)

Two domestic/imported species examined, both in the domestic species handbook. Ocean

perch-1 (.Heh'coleniis barathri) and ocean perch-2 (H. percoides) have identical protein fin-

gerprints. These species are distinguishable from other domestic ocean perches by the

presence of a major band at Pl.5. Comments on other species are provided in the domestic

species handbook.
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Oreos (l;i(j, 9.9)

Three species examined, all in the domestic species handbook. The domestic/importecl black

oreo-1 (Allocyttus nigef), domestic black oreo-2 (A- ueirucosus) and domestic/imported smooth

oreo (Pseudocyttus maculatus) are all distinguishable. A. nigera.nd A. uerrucosus lack bands in

the P2.5 region, and can be separated from each other by the presence of a major band at P0.5

in A. niger (otherwise absent). P. maculatus has a pair of equally staining tightly coupled

bands at P2.5. Additional comments are provided in the domestic species handbook.

Pearl perches (Rcj, 9,9)

Four species examined, all in the domestic species handbook. The clomestic/imported pearl

perch-1 (Giaucosoma buergeri) is distinguishable from the other three (domestic-only) pearl

perches. It is similar to pearl perch-2 (G. inagnificinn) but has a strong band be\ow P-l (oth-

erwise absent). Additional comments are provided in the domestic species handbook.

IWtYP.'tS (i:i(j. 9.10)

Three species examined, all in the domestic species handbook. While they possess bands in

common, they can all be distinguished. Ray's bream-1 (Brcima bramci) has a major band at Pl

while the other two species have a major band at P0.3. The latter two (domestic) species can

be distinguished by Ray's bream-2 (Taractichthys longipinnis) having a minor band at Pl.3
while Ray's bream-3 (Xenobrama microlepis) has a minor band at Pl. One of the three T.

longipinnis examined showed an extra band at P0.4 (not figured).

Kockeods (!:jy, 9,10)

Ten species examined, two not in the domestic species handbook. The latter two species are

both clomestic/importecl coral trouts (Variola albimarginata and V. loutf). Protein fingerprints

of these two species, which are also known as coronation trouts, are identical to one another,

with a pair of major bands flanking P2 (the faster the more intense) and a minor band at P0.5.

This pattern is somewhat similar but distinguishable from the pattern shown by three species

of domestic/imported coral trouts of the genus Plectropom.us. These have a pair of major

bands at and just below P2 (this pair sometimes fails to separate giving an apparently single

broad band) and minor bands at Pl and P0.5. Comments on other species are provided in the

domestic species handbook.

Koughies (l:i(j, 9,11)

One domestic/importecl species examined, also in domestic species handbook. Orange roughy

(Hoplostethiis atlanticits) differs from domestic relatives in the presence of bands just above and

just below P2. About half of all H. atlanticus also have a band at P2 (Type A) that the other half
lack (Type B). The Pl band sometimes separates into a weak band at Pl and a strong band at

P0.9. Comments on other species are provided in the domestic species handbook.

Salmows (l:i(). 9,11)

Six species examined, one not in domestic species handbook. The three samples of importecl-
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only chinook salmon (Oncoiybncbus tsbawytschd) gave weak and diffuse bands in the Pl to
P2 region, suggesting that they were in a poor state of preservation. It was therefore difficult

to distinguish between 0. tshaiuytscha and the other salmons and trouts, trout-1 (0. mykiss),

Atlantic salmon (Salmo sala.i) and trout-2 (5'. tnittd). Whitebait-1 (Galaxias inaculatus) from

New Zealand (Type C) can be distinguished from the Australian samples of the same species
(Types A and B) by having a band just above P2, and by a major band at Pl.6 rather than Pl.7.
Further work is required on juveniles and adults of these fishes to confirm identifications. The

domestic whitebait-2 (Lovettia sealii) is distinguished from G. maculatus by having its major
band at P2 rather than below P2. Comments on other species are as in the domestic species

handbook.

Sawdperches (Fig. 9.11)

Two imported-only species examined. The blue cod (farapercis colias) is characterised by a

pair of major bands at Pl. 1 and Pl.6, and by a major band close to P-l. The South American

flathead (Percophis brasiliensis), not a flathead at all but rather a sandperch related to the blue
cod, has a major band at about Pl.9 and minor bands at Pl.6 and P0.8.

Snakeheads (Fig, 9.12)

One imported-only species examined. The snakehead-1 (.Channel striata) is characterised by

major bands at P0.5 and P2. Of seven individuals examined, one (from Vietnam) only

appeared to have the slower of the two close-coupled bands near P2.5.

Threadfin breams (Fig, 9.12)

Three domestic/imported species examined, all in the domestic species handbook. Threadfin
bream-1 (iNemipterus furcosus) and threadfin bream-2 (A?. peronii) have a major band at Pl.2

whereas threadfin bream-3 (.Scolopsis teanioptems) has a major band at Pl.5. Comments on

other species are provided in the domestic species handbook.

Threadfin salmons (Fig, 9.12)

Two domestic/imported species examined, both in the domestic species handbook. Blue

threadfin (Eleutheronema tetradactyhim) is easily separated from king threadfin (Polydactylus
macrocbii) by the presence of a major band at Pl.5 and the absence of a major band at P2.

Tilapias (Fig. 9.12)

One imported species examined. The tilapia (.Oreochroinis mossambicus) is characterised by a

major band at Pl.8 and a pair of minor bands at P0.5 and Pl. The latter two bands were of

about equal intensity in two individuals; in two further samples the P0.5 band was markedly

more intense. The identification of tilapia specimens is confused by the presence of hybrids.

Trevallas (Fig. 9.U-9.1?)

Sue species examined, one not in the domestic species handbook. The domestic/imported

blue-eye trevalla-1 (.Hyperoglyphe antarcticd) and the domestic blue-eye trevalla-2 (Schedo-
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phiiiis labyrinth icci~) are identical (but can be distinguished by an allozyme test). White
warehou (Seriolella caerulea) is very similar to the two blue-eye trevallas but the band in the

P0.5 region is faint or absent. The mostly domestic silver warehou (5. pu.nctata) has a slightly

slower band in the Pl region than the two blue-eye trevallas whereas in the

clomestic/imported blue warehou (5'. brama') the band is slightly faster. Two forms of the

imported-only silver pomfret (Pampus argen.tus) were seen: one (Type A, four of eight spec-

imens) with three bands in the Pl.5 to P2 region, one (Type B, four specimens) with a single

major band at P2. Bands in the Pl to P-l region were weak. The taxonomy of Pam.pus species

is confused and the observed differences may reflect separate species. Comments on other

species are provided in the domestic species handbook.

Trevallies (Ry, 9.13)

Seven species examined, two not in the domestic species handbook. The mostly imported

trevally-1 (.Atuie mate) has a major band at Pl, and a pair of major bands between the origin

and P-l. The mostly domestic black trevally (Caranx liigubris) has a pair of major bands at Pl

and Pl.3, similar to other trevallies of the genus Caranx (see domestic species handbook). The

domestic samson fish-1 (.Seriola diimerilf) and the domestic/importecl yellowtail kingfish (.S.

lalandi) are very similar to each other. Comments on other species are provided in the

domestic species handbook.

Tropical snappers (Fig, 9,14)

Seven species examined, one not in the domestic species handbook. The domestic red bass

(Lutjanus bohai), is distinguished from other domestic/importecl tropical snappers (Z. sebae, L.

eiythropferiis, and Z. malabariciis) by having two major bands at Pl.6 and P0.5, with adcli-

tional well-defined bands at P2.6 and Pl. Note that crimson snapper, Z. erythropterus,

sometimes has a minor band at Pl, not shown in the figure. Rosy snapper (Pristipomoides fil-

ainen.tosiis) has three Types: Type A—major bands at Pl.1 and P0.9; Type B—no Pl.1 band,

major band at P0.9; Type C—major band at Pl.1, no P0.9 band. These three Types are all sep-

arable from the closely related goldband snappers, P. nwltidens and P. typus. Additional

comments are provided in the domestic species handbook.

Truwpeters (Fkj, 9,14)

One domestic/imported species examined, also in the domestic species handbook. The striped

trumpeter (Latris lineatd) has a pair of major bands at Pl.3 and P0.6. Comments on another

species are provided in the domestic species handbook.

Wrasses (RC). 9.14)

One clomestic/imported species examined, also in the domestic species handbook. The par-

rotfish-1 (.Scams ghobban) can be distinguished from most other commercial wrasses by a

major band just above Pl. Comments on other species are provided in the domestic species

handbook.
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Crustaceans

Pugs g-rocklobsters (Fig. 9.15)

Nine species examined, all in the domestic species handbook. All except Balmain bug-2

(J.bacus peronii) and western rocklobster (fanulirus cygniis) are potentially imported. Balmain

bug-1 (/. novemdentatus) and Balmain bug-2 are characterised by a major band at P2.4.

Balmain bug-3 (/. pubescens), Moreton Bay bug-1 (Tfjeniis indicus) and Moreton Bay bug-2 (T.

oiientalis) have a major band at about P2.1. Note that the Balmain bug-3 (Ibacus pubescens)

was referred to by its old scientific name (7. ciliatus) in the domestic species handbook protein

fingerprint chapter. The four rocklobster species examined, southern rocklobster (Jasus

edwardsii), eastern rocklobster (J. verreauxi), P. cygnus, and tropical rocklobster-1 (.P. ornatus)

can be separated from one another on the basis of bands in the P2-P3 region. Additional com-

ments are provided in the domestic species handbook.

Crabs (Fig. 9.15)

Five species examined, one not in the domestic species handbook. All are potentially

imported. The imported-only snow crab-1 (.Chionoecetes sp.) is characterised by a major band

at P3.6. Coral crab (jCbarybdisfeiiatci) and blue swimmer crab (Portunus pelagiciis) can be dis-

tinguished from other crabs by a minor band at P0.5. P. pelagicus showed three Types: Type A,

Type B (similar to C.feriata) and Type C. Crab-1 (P. sanguinolentus) shows very similar variation

(Types A and B) to P. pelagicns (but lacks the P0.5 band). Crabs with a major band at P1.4 are P.

pelagicus or P. sanguinolentus. Sand crab-1 (.Oualipes aiistraliensis) has a major band at about Pl.8.

Additional comments are provided in the domestic species handbook.

Prawns (Fig, 9,16)

Five species with protein fingerprints shown, one not in the domestic species handbook. Some

other species of imported-only prawns were examined, but band resolution was poor and they

are not shown. One such species is the imported-only paradise prawn (Lttopenaeus

stylirostris), whose major bands appeared similar to the black tiger prawn (Penaeus monodon').

The protein fingerprint shown of the freshwater prawn-1 (Macrobrachium rosenbergii) is from

domestic samples; there was a suggestion that the major band in imported samples is at about

P2.4 rather than P2.3, but this would need confirmation (or refutation) from analysis of spec-

imens in better condition than those currently available to us. The imported-only prawn-1

(Metapenaeus elegans) was similar to other, domestic, Metapenaeus species such as the bay

shrimp and endeavour prawns (see domestic species handbook), with a major band at P2.7.

The imported samples of tiger prawn-1 (fenaeus semisulcatiis) showed variation in minor

bands in the Pl region (Types A, B and C) that was not described in the domestic species
handbook. Note that, as described in the domestic species handbook, the P2.2 and P2.3 pair of

bands common to several prawn species sometimes appears as a single band.
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Clams (Fig. 9.17)

Three species examined, two not in the domestic species handbook. Protein bands tend to be

weak in molluscs and we do not recommend our protein fingerprinting technique for clam

identification. The mostly unportect cockle-1 (Anaclara granosa) has minor bands at about P2.5

and P5. Seven of eight specimens of the imported-only cockle-2 (jCyclma si.nensis) had a major

band at about P2.3 (Type A); this was less pronounced in the eighth specimen but was accom-

panied by a minor band at P2.6 (Type B). Bands in this species between Pl and P2 tend to be
ill-defined and variable. Additional comments are provided in the domestic species handbook.

Mussels (Fig. 9.17)

Two species examined, one not in the domestic species handbook. Protein bands tend to be

weak in molluscs. The imported-only green mussel (Perna canaliculus) is similar to the

domestic mussel (.Mytilus edulis) but has fewer bands below the origin.

Octopuses (Fig, 9.17)

Two species examined, one not in the domestic species handbook. Protein bands tend to be

weak in molluscs and we do not recommend our protein fingerprinting technique for octopus

identification. The imported-only baby octopus-1 (.Octopus sp.) was similar to the domestic

octopus-1 (Octopiis australis), with a minor band at about P4. Additional comments are pro-

vided in the domestic species handbook.

Oysters (Fig. 9.17)

One domestic/imported species examined, also in the domestic species handbook. Protein

bands tend to be weak in molluscs. Pacific oyster (Crassostrea gigas) shows variation among

individuals in the P2-P2.5 region (Types A, B and C). Additional comments are provided in

the domestic species handbook.

ScallopS (Fig. 9.18)

Three species examined, one not in the domestic species handbook. Protein bands tend to be

weak in molluscs. The imported-only South An.ierican bay scallop, scallop-1 (Argopecten pur-

piiratus), stained weakly but showed three forms in the P2 region: Type A (band at Pl.8,one

of sbc specimens), Type B (bands at Pl.8 and P2.2, two specimens), and Type C (band at P2.2,

three specimens). This species differs from the domestic/imported saucer scallops (Ainusinin

balloti and A. pleuronectes) by having weak bands at about P3 and about P3.8. Comments on

other species are provided in the domestic species handbook.

Sea snails (Fig. 9.18)

Two species examined, one not in the domestic species handbook. Both gave weak and rather

indistinct bands and we do not recommend our protein fingerprinting technique for sea snails.

The imported-only conch-1 (^Strombus cananuni) has bands at about Pl and P2 whereas the

domestic/imported trochus (Trochiis niloticiis) has only one band, a weak one at about P4.6.

Comments on other species are provided in the domestic species handbook.
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Squids (Fig. 9.18)

Six species examined, one not in the domestic species handbook. Protein bands tend to be

weak in molluscs. The imported-only Californian squid ^Loligo opalescens) had a single major

band at Pl. 1, veiy similar to the domestic/imported squid-1 and squid-2 of the genus Pho-

tololigo. The domestic Gould's squid (.Notototiarus gouldi) has a major band at P2.5; the

domestic/imported cuttlefish-1 (Sepia pharaonis) has a major band at P2.3; the mostly
domestic northern calamari (^Sepioteutbis lessoniand) has a major band at Pl.5 and occasionally

at Pl.8. Additional comments are provided in the domestic species handbook.
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Figure 9.1—Protein fingerprints of dogfishes, ghostsharks, hound sharks and whaler sharks. White-spotted clogfish (Sqnalus acan-

thias), spikey dogfish (5'. megalops), elepliantftsh (Callorhinchns mUif), ghostshark-1 {Hych'olagus lemin'es), ghostshark-2 (//.
nouaezealandifie), ghostshark-3 (H. ogllbyi), gummy shark-1 Wnstelns anlarctlcus), gummy shark-2 W. lenticiilalns), blacktip shark-

1 (Carcharhinns (hissnmieri), bronze whaler shark-1 (C. ohscitrus), blacktip shark-2 (C sonYih), blacktip shark-3 (C. filstom), blacktip
shark-4 (Rhlzoprlonodoii acnttis).
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Figure 9.2—Protein fingerprints of Australian salmons, batfishes, breams, carps and catfishes. Australian salmon-1 (Ainpis tmttci), Aus-

tralian salmon-2 (A. trntlacens), butterfish-1 (Scatophagns argtis), butterfish-2 (S. mnlllfascialus), butterfish-3 (5. sp.), snapper (Pagnis

anrcitns), barb-1 {Barbouymits nlfns), European carp (Cyprinus catpio), catfish-1 (^An'ns fhalassinus), snake catfish-1 (Cfarws batra-

cbns), sheatfish-1 (Kiyploplerns apogoii), royal basa (Pangasins bocourlf), basa-1 (P. conchophilns), basa-2 (P. hypophlhalmns),
freshwater catfish (.Taiulanns tanclainis).
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Figure 9.3—Protein fingerprints of cods. Atlantic cod (Gadiis morhiia), hoki-1 Wacrurontis magellanicns), blue grenadier W.
novaezelandiae). North Sea whiting ^Merlangius merlangus), southern hake (Merhtccins austraUs), hake-1 (M capensis), hake-2 (,M.
gayi), hake-3 (M. merllicclns), hake-4 W. paradoxiis), southern blue whiting Wicromeslstins anstralis), southern rock cod-1 (Pseudo-

phycis barbata), Alaskan pollock (Tfwagra chalcogrammci),
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Figure 9.4—Protein fingerprints of dories, eels and emperors. Silver dory (Cyttus auslralis), king dory (C. Irauersi), mirror dory
(Zenopsls nebulosns), John clory (Zensfaber), shortfin eel (.Anguilla ailslralis), longfin eel (.A- reitlhardtil), eel-1 Wacrognathus sia-
meiisis), eel-2 Wouopterns albtts), seabream-1 (.Gymnocranins elongattts), seabream-2 (G. graildocnlis), seabream-3 (G. sp.), redspot

emperor (Z. lentjan), spangled emperor-1 (Z. nebttlosus).
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Figure 9.5—Protein fingerprints offlatfishes and freshwater perches. New Zealand brill (jColistmm gnnfhen), sole-1 (Cynogiossns arel),
sole-2 ^Paraplagnsla bllineata), lemon sole (Pelolretisflamlalus), New Zealand sole (Pellorhamphns novaezeelanciiae), plaice (Plen-
ronectes platessci), Australian hallbut (Psettodes emmei), yellowbelly flounder (Rhombosolea !epon'ua), sand flounder (/?. plebeici),
greenback flounder (7?. tapirlna), barramuncli (Lates calcarlfei), Nile perch (Z. niloltcns).
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Figure 9.6—Protein fingerprints of gemfishes, gobies, gouramis, grunter breams, and gurnards. Escolar-1 (.Lepldocybitiin flavobrun-

iieinn), gemftsh (R. solcindri), escolar-2 (RnveHlts pretlosiis), barracouta (Tljyi-sltes aim f), ribbonfish-1 (Trichhirns leptnrus), golden
goby-1 (Ghssogobius aurens), marbled goby-1 (^Oxye/eotns marmomta), mudskipper-1 (^Psendapocfyptes elongatus), climbing percli-

1 (Anabas testitdinens), gourami-1 (Trichogaster pectomlis), sweetlip bream-1 ^Diagramma pictttm'), red gurnard (Cheiidotncbthys
kitmn), latchet (.Ptetygotngla polyommato).
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Figure 9.7—Protein fingerprints of herrings, icefishes, jewfishes, knifefishes, leatherjackets, lings and lizardfishes. Australian anchovy
(Engraiills aiistralis), herring (.Cltlpea harengtis), sardine-1 (Sardlna pllchardlis), pilchard-1 (Sardlnops neopilchardus), shad+ (.Teii-
ualosa sp.), Patagonian toothfish (Dtssosti'cbus elegmotdes), j'ewfish-1 (jChiysochir aurens), Jewfish-2 ^Larimichthys polyactis), Jewfish-3
(Otolithes mbei), knifefish-1 (Chitala oruata), leatherjacket-1 (Altiterus monoceros), velvet leatherjacket (.Parika scabei), pink ling
(.Genypterus blacocies), Bombay duck-1 {fiwpadon nebereus).
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Figure 9.8—Protein fingerprints of mackerels, milkfish and moonfish. Skipjack tuna (Kalsuivoniis pelamls), blue mackerel (Scomber
australasicus), Atlantic mackerel (S. scombms), Spanish mackerel ^Scomberomorus commet'sou), albacore dnwnnus alahmgci), yel-

lowfin tuna V. albacares), southern bluefin tuna (T. maccoyll), milkfish (Chanos chanos), moonfish-1 (Lampris giittattis).
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Figure 9.9—Protein fingerprints of monvongs, noodlefishes, ocean perches, oreos and pearl perches. Morwong-1 (^V. mcicropterus),

morwong-2 (N. sp.), Asian whitebciit-1 (NeosalaH.v breuirostns), ocean perch-1 (HeUcolenus baratbri), ocean perch-2 (//. percoicles),

black oreo-1 (.Allocyllns nigei-), black oreo-2 (A. verrncosils), smooth oreo (.Pseildocytlns macillalns), pearl perch-1 (Glancosoma

hnergen), West Australian dhufish (C7. hebraicum'), pearl perch-2 (C?. magnijicum'), pearl perch-3 (C?, scapnlcire).
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Figure 9.10—Protein fingerprints of pomfrets and rockcods. Ray's bream-1 (Brama bmma). Ray's bream-2 (Tamctichfbys hngipiHHis),

Ray's bream-3 (Xenobrama mlcrolepts), yellow-spotted rockcod (Eptnephelns areolalns), estuary rockcod (E. coloicles), blacktip

rockcod (£'. fasctatiis), rockcod-1 (£. inorrhna), coral trout-1 (.Pleclropoinns areolalus), coral trout-2 (/'. leopardns), coral trout-3 CP.

mactilalns), hapuku-1 (.Polyprton oxygeneios), coral trout-4 (Varlola albiniarglnata), coral trout-5 (l< lonti).

FAMILIES 5.28-5.34
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Pony fishes (cont.)
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Figure 9.11—Protein fingerprints of roughies, salmons and sandperches. Orange roughy (Hoplostethiis atlantlcns), whitebait-1

(Galaxias maculatus), whitebait-2 ^LoueUia sealfQ, trout-1 (^Oncorhynchus mykiss), salmon-1 (Oncorhynchus tsbawytschc}), Atlantic

salmon (Salmo salai), trout-2 (S. truttci), blue cod (Parapercis colias), South American flatheacl (Percophis brasliiensls).
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Figure 9.12—Protein fingerprints of snakehead, threadfin breams, threadfin salmons, tilapias and trevallas (part). Snakehead-1

^Channel sfn'afa), threadfin bream-1 (.Nemipternsfurcosns), threadfin bream-2 (N. peronif), threadftn bream-3 (.Scolopsis taemoptems),

blue threadfin (Eleutheronema lelradactylunt), king threadfin (Polydactylus macrochti), tilapia-1 (Oreochromis mossambiciis), blue-eye
trevalla-1 (flyperoglyphe antarcticd)^ silver pomfret-1 (.Pampus argenteus), blue-eye trevalla-2 (Scheclophilus labyrmtbicd).

FAMILIES 5.35-5.42
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Pony fishes (cow+.)
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Figure 9.13—Protein fingerprints of trevalhis (cont.) and trevallies. Blue warehou (Se/iofe/la bmmci), white warehou (S. caenilea),

silver warehou ? pltliclala), trevally-1 (Aliile male), black trevally (Caranx lngnbrls), black pomfret (ParaslromcHens niger'), silver

trevally-1 (.Pseiiclocaranx clente.v), samson fish-1 (Seriola clnnierlll), samson fish-2 (.S. hippos), yellowtail kingfish (5. lalandl).

0

/ /

^ ^ ^

/'./'/./
/ ../ / y /' _/' /°~ /' ^" ;/ / // //////./^

^ /' e <f ^ / /
P5

P4

P3

P2

Pl

0-

p. I

P5

P4

P3

P2

Pl

0

p. I

Figure 9.14—Protein fingerprints of tropical snappers, trumpeters and wrasses. Red bass (J.utjanus hohar'), crimson snapper (Z. ery-

Ihroplerus), sadclletail snapper (Z. malabarlcns), red emperor (Z. sebae), rosy snapper (Pristlpomoides filamenlosns), goklband
snapper-1 (P. mnlticlens), goklband snapper-2 (P. iypus), striped trumpeter (Lfjfns Imeatd), parrotfish-1 (Scams gbobbci)]),

FAMILIES 5.42-5.46



9. Protein fingerprinting 197

Crustaceaws
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Figure 9.15—Protein fingerprints of bugs and crabs. Balmain bug-1 (/. novemdentattis), Balmain bug-2 (/. peronil), Balmain bug-3

Qbacus pitbescens), southern rocklobster (Jcisiis edwardsif), eastern rocklobster (/. verreauxf), western rocklobster (Panulims cygnns),

tropical rocklobster-1 (P. ornattis), Moreton Bay bug-1 (Tljenus indicus), iMoreton Bay bug-2 (7: on'eiltalls), coral crab (Cbaiybdis

feriafa), snow crab-1 {Cbionoecetes sp.), sand crab-1 (jOvatipes australiensis), blue swimmer crab (JPoi'timuspelagicits), crab-1 (P. san-

gumolentus).

^ ^ ^/ /a /'
PS

P4

.> ^'
^'^' ,<f
,<s'

s'

/./ 7'
sp

^ ^̂~

/ ^~ / / / /
P5

P4

P3 P3

P2 P2

Pl Pl

0

p. I

Figure 9.16—Protein fingerprints of prawns. Banana prawn-1 {Fenneropenaeus mergitiensis), freshwater prawn-1 ^Macrobmchium

rosenbergii), prawn-1 (Metapenaeus elegans), black tiger prawn (Penaeus monodon'), tiger prawn-1 (P. semisittcatus).

FAMILIES 6.1-6.3
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Molluscs
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Figure 9.17—Protein fingerprints of dams, mussels, octopuses and oysters. Cockle-1 (Anaclam granosa), cockle-2 (Cyclina sinensls),

cockie-3 (Mcitelysia scafarina), blue mussel (Myfilns eciulis), green mussel {Perna canaliculus), octopus-1 (Octopus australis), baby
octopus-1 (0. sp. A), Pacific oyster (Crassoslrea gigas).
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Figure 9.18—Protein fingerprints of scallops, sea snails and squids. Saucer scallop-1 (Amnsinm hallolf), saucer scallop-2 (A. plen-

ronectes), scaUop-1 (Argopecten pinpnrcifKs), conch-1 (Sfrombns cananum), trochus (Tt'ocbns nilotiCKs), Californian squid (iolsgo

opalescens), Goulcl's squid Wototodams gonldi), squicl-1 (Photololigo cf chinensts), squicl-2 (P. cf ednlis), cuttlefish-1 (Sepiapharaonis),
northern calamari (S. lessoin'cina).

FAMILIES 7.2-7.8
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Appendix A: Fish Names Committee

Details of the role of the Fish Names Committee, and the process by which a marketing name

can be approved or changed, can be obtained from the Seafood Services Australia website or

from the committee secretary as listed below. The secretary, located within Seafood Services

Australia, is the initial point of contact and is responsible for processing applications. The Fish

Names Committee includes representatives of the Australian Seafood Industry Council and the

Seafood Importers Association of Australasia, as well as other industiy nominees. The Fisheries

Research and Development Corporation actively supports the Fish Names Committee and its

naming processes. CSIRO Marine Research provides taxonomic and nomenclatural advice. The

Australian Fisheries Management Forum provides advice from fisheries management and

research perspectives.

The Secretary
Fish Names Committee

Seafood Services Australia

PO Box 403
Hamilton

Qld 4007

Tel: 1300 130 321
Fax: (07) 3633 6776
Email: ssa@seafoodseivices.com.au

Website: www. seafoodservices .corn. au
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Appendix K:Table of species

This table lists systematically all the imported seafood species profiled in the text (i.e.
clomestic-only species are excluded). Species and groups that do not occur in Australian waters

(apart from feral populations) are ill blue text; species and groups that are available locally

and also imported are in black text. Group number (No.) and feature-page number (p.) are

provided for each marketing name. Group marketing names are in bold text, with the names

of component species that are mentioned in the text indentecl below. Marketing names

marked with an asterisk (") are group marketing names but only one member of the group is

known to be imported.

The official list of Australian fish marketing names for both domestic and imported products,
as ratified by the Fish Names Committee, is called the 'Australian Fish Names List'. The Fish

Names Committee will make changes to the Australian Fish Names List from time to time. The

most recent version of the list is available from the Seafood Services Australia website at

-n^ww.seafoodseivices.com.au/fishnames/index.html.
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hound sharks

hound sharks

whaler sharks

dogfishes

ghostsharks

ghostsharks
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4.3 school shark

4.3 gummy shark*

4.4 blacktip shark

4.1 white-spotted dogfish

4.2 ghostshark*

4.2 elephantfish

CAJRTHAGENTOUS FISHES

Galeorbinus galeus

Mn^ic/us Sentk'isldtiss

(Linnaeus, 1758)

PhUUpps, 1932

Carcharhinus, Loxodon & Rhizoprionodon spp:

Carcharhinus dussumieri (Valenciennes, 1839)

Carcharhinus sorrah (Valenciennes, 1839)

Rhizoprionodon acutus (Riippell, 1837)

Squalus acanthias

HYilrulci.LtHs iKifttezvtiluncline

Callorhinchus milii

Linnaeus, 1758

(Fowler, 1911)

(Bory de Saint-Vincent, 1823)

37 017008 Triakidae

37 017750 Triakidae

37 018901 Carcharhinidae

37 018009
37 018013
37 018006

37 020008 Squalidae

37 042750 Chimaeridae

37 043001 Callorhinchidae

5.8 eel

shortfln eel

AngmUiformes
An'^m/lci uH^ailta

Anguilla australis

A!J^ mild die]]'i-'niKicbii

Air^nillcl jclponicci

BONY FISHES

(Linnaeus, 1758)

Richardson, 1841

Gray, 1842

Temminck & Schlegel, 1846

37 990025
37 056750 Anguillidae
37 056001 AnguUlidae
37 056751 Anguillidae

37 056752 Anguillidae

eels 62

63

5.18 herring

5.18 sardine

C/npwi hcnvu'^i}^

Clupeinae spp:

Herklotsichthys spp

Snnliiivlln mirilci

Sardinella gibbosa

Sardinella spp

SprnHus sf)}'6iliits

Linnaeus, 1758

Valenciennes, 1847

(Bleeker, 1849)

(Linnaeus, 1758)

37 085790 Clupeidae

37 085904
37 085905
37 085791
37 085013
37 085906
37 085792

Clupeidae

herrings

herrings

90

92

§
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5.18 pilchard

5.18 anchovy

5.21 knUcfish

5.36 salmon

Atlantic salmon

5.29 Asian whitebdit

5.36 whitebait

5.24 Bombay duck

5.26 milkfish

5.4 barb

5.5 sheatfish

Sardina & Sardinops spp:
Surdtua /'ii/c/.h'n'i./ii^

Sardinops neopilchardiis

^n'ifnn.'/.}'-. A-y^/.v

Engraulidae spp:

Cui/UI -^pp

Setipinna spp

Stolephonis indicus

Stolephonts spp

Thryssa spp

Notoptcridac spp:
C/'//[//t:/ <>ruu!il

(Walbaum, 1792)

(Steindachner. 1S79)

(Jenyns, 1842)

(van Hasselt, 1823)

(Gray, 1831)

Oncorhynchus & Salmo spp (except 0. mykiss &. S. truttd):

Oncorhynchus tshauytscba (Walbaum, 1792)

Sahno salar

Salangidac spp:

.\c<)\r.i/(/ii~\ /'i/'cnrf ^7/ /\

Pi'<'/<^ii/(iu,\' chniL'is^i^

_W///?.f;>/L/)//.?il\ n!iLi'n</<'/?

Galaxias spp:

Galaxias maciilatus

Harpadon spp:

Hdi'pdi/t'n nc/ict\>!t^

Chanoschanos

Bfirbonyniifs spp:

/:''(! !'!'><> ii }L))!tt^ ti/Hi^

Silurichie spp:

Kl'Yplrp/i'rilf tlpnr.nll

.S'////;//s '.J/t'////s

Linnaeus,1758

(Pellegrin, 1923)

("Basilewsky, 1855)

(Bleeker, I860)

CJenyns, 1842)

(Hamilton, 1822)

(Forsskal, 1775)

fGiinther, 1S6S)

(Bleeker, 1851)

Linnaeus, 1758

37 OS5903
37 085793
37 085002
37 085794

37 086000
37 086750
37 086901
37 086006
37 086902
37 086903

37 091000
37 091001

37 094903
37 094005
37 094001

37 100750
37 100001
37 100002
37 100003

37 990002
37 102006

37 119900
37 119750

37 142001

37 165750
37 165751

37 175750
37 175751
37 175752

Clupeidae

Engraulidae

Notopteridae

Salmonidae

Salangidae

Galaxiidae

Harpadontidae

Chanidae

Cyprinidae

Siluridae

herrings

herrings

knifefishes

salmons

noodlefishes

salmons

catfishes

91

89

96

120

110

121

lizardfishes

milkfishes

carps

99

107

47
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5.5 basa

5.5 royal basa

5.5 snake catfish

5.6 southern rock cod*

5.6 Atlantic cod

5.6 North Sea whiting

5.6 souLhern blue whitin.n

5.6 Aki.skun pollock

5.6 hoki

blue grenadier

5.6 hake

southern hake

Pangasudae spp:

PCI I i^Ll.^U /.s' CO 11 cho[.)h /7/ /.<

Pan^if-ms djcimhti]

Pa > s^asis is ^ i^as

Pdiiyis/ns hypnfihlhitlnuis

Pau^a^ins pciH^cfsiif^

}3n}^(isii(S sei/ulu'un'^St'!

Pangasius bocourti

Clariidae spp:

Clanas hulrachns

Pseudopbycis bachus

(jtidns nforhtui

McrSan^iiis /ncrfci/i^n^

^[scronu^ii.tnt^ csnsti'alss

Tbcnwa chafco^rdnnnti

Macruronus spp:
Macmi'OHKS nui^vlUnncny

Macmrontts novaezelandiae

Merluccius spp:

Merhiccitis australis

Merlncciiis Ctipcnsis

Merdiccius wvi

Me lined n<; hifhbsi

Merlucdns nscrlnccli^

Mcrincdiis pamcloxus

Merluccui^ prod acS us

Roberts & Vidthayanon, 1991

Bleeker, 1846

(Chevey,1931)

(Sauvage, 1878)

(Hamilton, 1822)

Smith, 1931

Sauvage,1880

(Zinnaeus, 1758)

(Forster, 1801)

Linnaeus. 1758

(Linnaeus, 1758)

Norman, 1937

(Pallas, 1911)

Lonnberg, 1907

(Hector, 1871)

(Hutton, 1872)

Castelnau, 1861

CGuichenot, 1848)

Marini, 1933

(Linnaeus, 1758)

Franca,I960

(Ayres, 1855)

37 177750
37 177752
37 177753
37 177754
37 177755
37 177756
37 177757

37 177751

37 182750
37 182751

37 224006

37 226790

37 226794

37 226795

37 226793

37 227901
37 227750
37 227001

37 227900
37 227002
37 227790
37 227791
37 227792
37 227793
37 227794
37 227795

Pangasiidae

Pangasiidae

Clariidae

Moridae

Gadidae

Gadidae

Gadidae

Gadidae

Macruronidae

Merlucciidae

catfishes

catfishes

catfishes

cods

cods

cods

cods

cods

cods

cods

cods

49

51

58

53

56

57

52

55

54

N
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No. Marketing name Scientific name Authority CAAB Family or other Group name

lings

garfishes

roughies

dories

dories

dories

oreos

oreos

moonfishes

snakeheads

p-

98

78

119

60

61

59

112

113

108

124

>M
s00

5.23 pink ling

5.12 flyingfish

5.35 orange roughy

5.7 king dory

5.7 mirror dory

5.7 John clory

5.31 black oreo*

5.31 smooth oreo

5.27 moonfish*

5.38 sn.ikehc.id

5.8 eel

5.30 ocean perch

5.17 red gurnarcl

5.11 barramundi

5.11 \ 11c i v r.: I]

5.34 rockcod

Genyptenis blacocles

Exocoetidae spp:

Cypselums oh'golepis

Hoplostethus atlanticus

Cyttus traversi

Zenopsis nebulosus

Zeiisfaber

AUocyttus niger

Pseiidocyttus maculatiis

Lampris guttatus

Chmitui SIIR:

C/'4/////(/ ^i'itltd

Synbranchiformes

Monoptenis albus

(Forster, 1801)

(Bleeker, 1866)

Collett, 1889

Hutton, 1872

(Temminck & Schlegel, 1845)

Linnaeus, 1758

James, Inada & Nakamura, 19SS

Gilchrist, 1906

(Brunnich, 1788)

(Bloch,1793)

(Zuiew, 1793)

Helicolenus barathri & H. percoides

Helicolenus barathn

Helicolenus percoicles

Chelidonichthys kumit

Lates calcarifer

I (tio ////('//('//.<

Epinephelus spp:

Epinephetus malabaricus

Epinephelus mon-hua

(Hector, 1875)

(Richardson, 1842)

(Lesson, 1826)

(Bloch,1790)

(Linnaeus, 1758)

(Bloch & Schneider, 1801)

(Valenciennes, 1833)

37 228002

37 233000
37 233027

37 255009

37 264001

37 264003

37 264004

37 266901

37 266003

37 268900

37 283750
37 283751

37 990026
37 285001

37 287901
37 287093
37 287001

37 288001

37 310006

37 310790

37 311901
37311150
37311151

Ophidiidae

Exocoetidae

Trachichthyidae

Zeidae

Zeidae

Zeidae

Oreosomatidae

Oreosomatidae

Lampridae

Channidae

Synbranchidae

Scorpaenidae

Triglidae

Centropomidae

Centropomidae

Serranidae

eels

ocean perches

62

Ill

gurnards

freshwater perches

freshwater perches

rockcods

88

76

77

118

0
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5.34 coral trout

5.34 hapuku

5.32 pearl perch*

5.43 trevally

5.43 black pomfret

5.43 silver trevally*

5.43 yellowtail kingfish

5.33 Ray's bream

5.1 Australian salmon*

5.44 red emperor

5.44 tropical snapper

golden snapper

saddletail snapper

5.44 king snapper

rosy snapper

goldband snapper

Plectropomus & Variola spp:

Plectropomus leopardtts (Lacepede, 1801)

Polyprion americanus & P. oxygeneios

Polyprion americanus

Polyprion oxygeneios

Glaucosoma buergeri

Caraaginae spp:

Atule mate

Parastromatetis niger

Pseudocaranx dentex

Seriola lalandi

Bramidae spp:

Brama brama

Arripis tnitta

Lutjanus sebae

Lutjanus spp:

Lutjanus bitaeniatus

Lutjcmus johnii

Lutjamis malaharicns

Lnl/cuni^ sen s^ulncns

(Bloch & Schneider, 1801)

(Forster, 1801)

Richardson, 1845

(Cuvier, 1833)

(Bloch, 1795)

(Bloch & Schneider, 1801)

Valenciennes. 1833

(Bonnaterre, 1788)

(Bloch & Schneider, 1801)

(Cuvier, 1829)

(Valenciennes, 1830)

(Bloch, 1792)

(Bloch & Schneider, 1801)

CCuvier, 1828)

Pristipomoides spp:

Pristipomoides filamentostis (Valenciennes, 1830)

Pristipomoides mnltidens (Day, 1870)

Pristipomoides zonatus (Valenciennes, 1830)

37 311905
37 311078

37 311902
37311170
37 311006

37 320901

37 337913
37 337024

37 337072

37 337062

37 337006

37 342901
37 342001

37 344002

37 346004

37 346905
37 346025
37 346030
37 346007
37 346750

37 346916
37 346032
37 346002
37 346056

Serranidae

Serranidae

Glaucosomatidae

Carangidae

Carangidae

Carangidae

Carangidae

Bramidae

Arripidae

Lutjanidae

Lutjanidae

Lutjanidae

rockcods

rockcods

tropical snappers

116

117

pearl perches

trevallies

trevallies

trevallies

trevallies

pomfrets

114

134

132

133

135

115
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Australian salmons 44

tropical snappers 138

tropical snappers 139

136
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No. Marketing name ScientUic name Authority CAAB Fanuly or other Group name t\i

<̂s

5.39 threadfui bream

5.16 sweetlip bream

5.9 seabream

Nemipteridae spp:

Nem iptemsfti rcosiis (Valenciennes, 1S30)

HaemuUdae (except Pomadasys spp):

Diagramma pictum

Plectorh inch us pic us

(Thunberg, 1792)

(Cuvier, 1830)

Gymnocranius spp:

Gym nocra ni us elongatm Senta, 1973

Gymnocranius grandoculis (Valenciennes. 1830)

Gymnocranhis griseus (Schlegel, 1844)

5.9 spangled emperor* Lethrinus nebulosus

5.9 emperor

redspot emperor

5.3 snapper

5.20 jewfish

5.2 butterfish

5.41 tilapia

5.28 morwong"

5.45 striped trumpeter

Lethrinus spy.

Letbrinus lentjan

Lethrinus microdon

Pagms aurattts

Sciaenidae spp:
C'A/T.sucV?//' cutrcii^

/.ii/'HH!C/.l{/.> I •> pu/}'("IC!!>

Otofifhes mber

Scatophagus spp:

Scatopbagus argus

Scatophagus mullifasciatus

(Forsskal, 1775)

(Lacepede,1802)

Valenciennes. 1830

(Bloch & Schneider, 1801)

(Richardson, 1846)

(Bleeker, 1877)

(Bloch & Schneider, 1S01)

(Linnaeus, 1766)

Richardson. 1846

Oreochromis^ Stirothcroflws & Tilapia spp:

Oivuchruiiiis nm^^nn/.ncns (Peters. 1852)

Orvcchmitis inliiliLii-- (Linnaeu.s, 1758)

Oiwjchrunns nnilcpif (Norman, 1922)

Nemadactylus macropterus

Latris lineata

(Bloch & Schneider, 1801)

(Schneider, 1S01)

37 347000
37 347005

37 350904
37 350003
37 350023

37 351903
37351010
37 351005
37 351003

37 351008

37 351902
37 351007
37 351011

37 353001

37 354000
37 354750
37 354751
37 354006

37 363900
37 363002
37 363001

37 371900
37 371001
37 371750
37 371751

37 377003

37 378001

Nemipteridae

Haemulidae

Lethrinidae

Lethrinidae

Lethrinidae

Sparidae

Sciaenidae

Scatophagidae

Cichlidae

Cheilodactylidae

Latridae

threadfln breams 125

grunter breams

emperors

emperors

emperors

breams

jewfishes

batfishes

tilapias

morwongs

trumpeters

87

65

66

64

46

94

128

109

141

0
0
CL



No. Marketing name Scientific name Authority CAAB Family or other Group name

threadfin salmons

threadfin salmons

wrasses

sandperches

sandperches

icefishes

gobies

p-

126

127

142

122

123

93

82
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5.40 blue threadfin

5.40 threadfin

king threadfin

5.46 parrot&sh

Eleutberonema tetradactyhtm (Shaw, 1804)

5.37 blue cod

5.37 South American fhthead

5.19 Patagonian toothfish

5.14 golden goby

5.14 mudskipper

5.14 marbled goby

5.13 gemfish

5.13 barracouta

5.13 ribbonfish*

5.25 skipjack tuna

5.25 tuna

albacore

Polynemidae spp:

Polydactylus macrochir

Scaridae spp:

Chlomnis sordidus

Chloriti'us s!n>n^yfuc<.phn!ns

Scams frenattis

Seams ghobban

Purapcrcls colscfs

Percophis hrnsiik-'nsis

Dissostichits eleginoides

GIossogobius spp:

Glossogobius aureus

Psciiclapociyptss spp:

]}sc}ic!€ipo<:rypSes Swruwsssss

I'scnclnpiiciyples f/dngdtns

Oxyeleotris spp:

O.vye/col n's nun'moiYiUt

Rexea solandri

Thy^ites atun

Tricbiurus lepturus

Katsuwomis pelamis

Sardini & Thuiuuni spp:

Thtinnus alalunga

(Giinther, 1876)

(Forsskal, 1775)

(Bleeker, 1854)

Lacepede, 1802

Forsskal, 1775

(Bloch & Schneider, 1801)

Quay & Gaimard, 1825

Smitt, 1898

Akihito & Meguro, 1975

(Bleeker, 1855)

(Cuvier, 1816)

(Bleeker, 1852)

(Cuvier, 1832)

(Euphrasen, 1791)

Linnaeus, 1758

(Linnaeus, 1758)

(Bonnaterre, 1758)

37 383004

37 383000
37 383005

37 386000
37 386030
37 386750
37 386016
37 386001

37 390790

37 393750

37 404792

37 428900
37 428148

37 428750
37 428751
37 428752

37 429900
37 429750

37 439002

37 439001

37 440004

37 441003

37 441912
37 441005

Polynemidae

Polynemidae

Scaridae

Pinguipedidae

Percophidae

Nototheniidae

Goblidae

Gobiidae

Eleotridae

Gempylidae

Gempylidae

Trichiuridae

Scombridae

Scombridae

gobies

aobies

84

83

gemfishes

gemfishes

gemfishes

mackerels

mackerels

80

79

81

102

105
IM



No. Marketing name Scientific name Authority C^AB Family or other Group name IM
Hi
t^l

5.25 Yil.itiin. in.i< k'-n-l

5.25 mackerel

5.25 Spanish mackerel

5.25 yellowfin tuna

5.25 southern bluefin tuna

5.42 blue-eye trevaUa*

5.42 blue warehou

5.42 silver poirnirfl

5.42 \\ llHr [-n >niln;(

5.15 ilimbm'n perch

5.15 ^our.uni

5.8 eel

5.10 Australian halibut

5.10 \^\ /.ulm.l 1.nl

5.10 V!\\ /.;.il.iml nnl.ni

5.10 Inn. .n •~. i|,.

•lllh^l M o»;/.;7f Linnaeus, 1758

Scomberomorini & Scombrini spp:

A'i/^'(7//L]r/ hl'di /i\\nli!(!

Rastrelliger kanaguna

Scomberomoms commerson

Thunnus albacares

Thunnus maccoyii

Hyperoglyphe antarctica

Seriolella brama

(Bleeker. 1851)

(Cuvier, 1816)

(Lacepede,1800)

(Bonnaterre. 1788)

(Castelnau. 1872)

(Carmichael, 181S)

(Gunther, 1860)

P<nn[}ns spp (cvct'pt P. chr<ufn'<is}'.

1'iiinlnr. nr';,i:i/^ir. (Euphrasen, 17SS)

I'l Hi.'f'H^ i fiiUt •i/^!~.

A}i{ih(ss ^pp:

\n,ilhi-: l,l-.IHil'Hi'ir.

(Euphrasen, 1788)

(BIoch. 1792)

Bclonlikhic. Hciostomatidac & Ospitnincnndac S[)P:

'//,'( !" i'[ii'-i<-i' /l^:!n/cili\

Syabranchiformes

1/lfl l^":!,:!/',!-. •,HIIH, I:

Psettodes erumei

'' ' ili'-s'i! us "a ii!'/^.'i"i

( ~< '/i^!,'in)j infJi/'in.'ii/'

!)rln!i-f!/^ //f//"//f///fs

(Regan,1910)

(Giinther, 1861)

(Bloch & Schneider, 1801)

(Hutton, 1873)

(Waite, 1911)

Waite, 1911

37 4-11790

37441911
37 441750
37 441012

37 441007

37 441002

37 441004

37 445001

37 445005

37 448750
37 448751

37 448752

37 450750
37 450751

37 990750
37 451750

37 990026
37 455750

37 -157001

37 461790

37 461797

37 461796

Scombridae mackerels

Scombridae mackerels

Scombridae

Scombridae

Scombridae

Centrolophidae

Centrolophidae

Stromateidae

Stromateidae

Anabantidae

Belontiidae, Helostomatidae, etc. gouramis

Mastacembelidae

Psettodidae

Pleuronectidae

Pleuronectidae

Pleuronectidae

eels

flatflshes

flatfishes

flatfishes

flatfishes

100

101

mackerels

mackerels

mackerels

trevallas

trevallas

trevallas

trevallas

gouramis

104

106

103

129

130

131

131

85

86

62

67

69

71

68

a.
0-

0
0



No. Marketing name Scientific name Authority CAAB Family or other Group name

flatfishes

flatfishes

flatfishes

flatfishes

flatfishes

p.

72

70

75

73

74
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5.10 pkiiCL'

5.10 New Ze.il.md ^o\c

5.10 vcllowhcllv Houndcr

5.10 sand HoLinder

5.10 sole

5.22 leatherjacket

I'lciiroiivclvs Ijltik'ssn Linnaeus, 1758

Pvllorhinn])hns nnftlc-^'i.'itindicic Giinther, 1862

Hhnnihusnlai IvfKiriiiti Glinther, 1862

Khuinhu.vi/L'ti plelwici (Richardson, 1843)

Cynoglossidae & Soleidae spp:

Q'//f.^/c^<//^ arc'/

Paraplagusia bilineata

Alutenis monoceros

(Bloch & Schneider, 1801)

(Bloch, 1787)

(Linnaeus, 1758)

37 461792 Pleuronectidae

37 461794 Pleuronectidae

37 461750 Pleuronectidae

37 461751 Pleuronectidae

37 990015 Cynoglossidae & Soleidae

37 463750 Cynoglossidae

37 463001 Cynoglossidae

37 465022 Monacanthidae leatherjackets 97

CRUSTACEANS

6.3 prawn

6.3 banana prawn*

6.3 freshwater prawn*

6.3 tiger prawn*

6.3 black tiger prawn

6.1 Bahnainbug

Caridea & Penaeoidea spp:

Acetes spp
Li(opcn(i(.'n^ ^tyla'osins

/j'topaufcns rannume!

Meltipvniti'ns vle'^uis

(Stimpson, 1874)

(Boone,1931)

de Man, 1907

Fenneropenaeus merguiensis (de Man, 1888)

Macrobracbium rosenbergii (de Man, 1879)

Penaeus semisulcatus De Haan, 1844

Penaeus monodon Fabricius, 1798

Ibacus spp:

Ibacus pubescens Holthuis, 1960

28 710000
28 720903
28 711077
28 711079
28 711078

28 711050

28 756002

28711053

28711051

28 821901
28 821002

Caridea & Penaeoidea

Sergestidae

Penaeidae

Penaeidae

Penaeidae

Penaeidae

Palaemonidae

Penaeidae

Penaeidae

Scvllaridae

prawns

prawns

prawns

prawns

prawns

bugs

153

150

152

154

151

144

M
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^-



No. Marketing name Scientific name Authority CAAB Family or other Group name ^̂

6.1 southern rocklobste Jasus edwardsii (Huuon, 1S75)

6.1 tropical rocklobster Panulirus spp fexcept P. cygnus):

6.1 Moreton Bay bug

6.2 rat)

6.2 blue swimmer crab

Paniilinis ornatus

Thenusspp:

Tljenus orienlalis

Chionoecelvs spp:

U.1!<~>i!(.>C«:C/C.^ l~!fi!/'t!i

i.':liiunnCLi'lc> npilir

Portu nus pelagicus

(Fabricius, 1798)

(Lund.1793)

Rathbun, 1924

(Fabricius, 1788)

(Linnaeus, 1758)

28 820001 Palinuridae

28 S20901 Palinuridae

28 820006

28 821903 Scyllaridae

28 S2100S

28 880901 Majidae
28 880158
28 SS0157

28 911005 Portunidae

bugs

bugs

bugs

crabs

crabs

146

147

145

149

148

MOLLUSCS

7.1 [ULLI

7.7 conch

7.2 cockle'

7.3 ;>,n--i--n iriLivM-;!

7.6 scallop

saucer scallop

7.5 oyster

Pacific oyster

Hulinli-, IHI<

Strombidae spp:

Strombus canarium
^i!'fi/nhn\ '.'i^d^

Anadara granosa

PL'/'ilil Li!i!ii!!Liill!^

Pectinidac spp:

Amusiwn spp

\r:.:rpL\:lL'n /iniFnriilnf

p( I ////(>/:)(••(. /(/// I'f.'.SVJC'//</*''

!\-C!CH i!(>i.'i't^LJ/fi!/(/!(iL'

Ostreidae spp:

Crassostrea gigcis

Martyn, 1784

Linnaeus.1758

Linnaeus. 1758

(Linnaeus, 1758)

(Gmelin, 1791)

(Lamarck, 1S19)

CJay.1857)
Reeve,1853

(Thunberg, 1793)

2-1 038003 Haliotidae

24 125000 Strombidae

24 125007
24 125008

23 226011 Ai-cidae

23 220751 Mytilidae

23 270000 Pectinidae

23 270901
23 270054
23 270055
23 270056

23 257000 Ostreidae

23 257001

abalones

sea snails

clams

mussels

scallops

156

163

157

158

162

oysters 161
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7.4 baby octopus

7.4 octopus

7.8 loligo squid

7.8 giant squicl

7.8 Ulex squid

Octopns tiegina & 0. sp. A

Odupits acgina

Octopus sp. A

Octopodidae spp:

EntcrocSopus clojlchn

Oclopnf rnlgciris

Pinnoctoptis cordiformis

Loligiiudae spp:

Photololi^o clm'iiiicelii

Photolotigo cf edulis

Doskficus ^i^i^

Illex spp:

Jlk\\ cn'wnShnis

Illex illi.'cvbrosns

Gray, 1849

(Wtilker, 1910)

Cuvier, 1797

(Quay & Gaimard, 1832)

(d'Orbigny, 1848)

(Hoyle, 1885)

(d'Orbigny, 1835)

(Castellanos, I960)

(Lesueur, 1821)

23 659903 Octopodidae

23 659016
23 659039

23 659000 Octopodidae

23 659040
23 659041
23 659003

23 617000 Loliginidae
23 617003
23 617903

23 636015 Ommastrephidae

23 636901 Ommastrephidae

23 636016
23 636017

octopuses

octopuses

squids

squids

squids

159

160

168

166

167

7.8 Culilbrnian squid Li.iti^u opalescvns

7.8 Ne\v Zealand arrow sciuicl .Vululudarns slocmii

7.8 cutdefish

7.8 squid

northern calamari

Sepia spp:

Sepia pharaonis

Teuthoidea spp:

Sepioteu th is lesso n ia na

Berry, 1911

(Gray, 1849)

Ehrenberg, 1831

Lesson, 1830

23 617011 Loliginidae

23 636006 Ommastrephidae

23 607901 Sepiidae

23 607008

23 615000
23 617006 Loliginidae

squids

squids

squids

squids

164

169

165

170

N)
k»
^n



No. Marketing name Scientific name Authority CAAB Family or other Group name >0
>»>

^

MISCELLANEOUS SEAFOODS

8.1 jeUyfish Schyphozoa spp:

Aitrelia aurita

Catostyhis mosaicus
/\'/:>up!/L-iHti (-'.M.//A'///;/

(Linnaeus, 1758)

(Quoy & Gaimard. 1824)

Kishinouye, 1891

11 120000 Schyphozoa

11 133001 Ulmaridae

11 136001 Catostylidae

11 141001 Rhizostomatidae

jellyfishes 172

8.2 beche-de-mer Holothuriidae & Stichopodidae spp:

Hololburia scabra Jaeger, 1833

F'nni'./ic/^i/vif i^ili/^i incin (Stimpson, 1857)

25 415000 Holothuriidae & Stichopodidae sea cucumbers

25 416004 Holothuriidae

25 417013 Stichopodidae

173

8.3 nori Porphyra spp:

l^'irl'Yni vi^ Ueda, 1932

55 010900 Bangiaceae

55 010750
seaweeds 174
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Scientific names index

A
acanthias, Sqiialus

Acanthocybiiim solaiiciri

Acanthopagrus biitcheri

Acetes

aciitus, Rbizoprionodon

aeginci, Octopi/s

aeglefmus, Melanogrannnus

Aethaloperca rogaa

alalunga, Tlmnnus

albacares. Tlmnnus

albimarginata, Variola

Albiila wipes
albiis, Monoptems

Allocyttns niger

Allocyttiis verrucosus

altiis, Barbonynnis

Aliiteriis monoceros

americanus, Polypn'on

Ammotretis

Amiistum

Amiisium balloti

Amiisium pleiironectes

Anabas

Anabas testiidineiis

Anaclara granosa

Anadara trapezla

Angtiilla angitilla

Anguilla anstmlis

Augiiilla diejfenbachii
Align lllaj'aponica

Angtiilla reinhardtii

angtillla, Anguilla

Anguilliformes

angiistifrons, Lates

antarctica, Hyperoglyphe

antarcticiis, Miistelus

antefiircata, Rexea

Anyperodon leiicogrammicus

apogon, Kryptopterus

Aprlon virescens

Archlteuthls

ARCIDAE
arel, Cyiwglossus

areolatiis, Epinepheliis

areolatiis, Plectropoinus

argenteiis, Pamptis

argentiinis, Illex

Argopecten puipiirattis

argtis, Scatophagtis

Arg)irofis splnifer
ARIIDAE
Anns

Amis thalassiniis

Arripls georgianiis

Anipis triitta

Arripis trnttacetis

36,P190
104
128
153

42,P190
159,160

53
118

105,P193
103,105, 106, P193

P194
107

62-63,P191
112,P194
112, P194
47,P190
97,P193

117
69,71

162
P 198
P198

85,86
85,P192

157,P198
157
62

63,P191
62
62

62, P191
62

62-63

77
129,P195

39, P190
80

118
50,P190
136,139

166
157

74, P 192
P194
P194

131,P195
167

162,P198
45, P190

46
51

48, 50
P190

44
44,P190
44, Pl 90

Atherestbes

atlanticiis, Hoplostethus

Atiile mate

citiin, nyi-sites

aiiratiis. Carassltis

aiiratiis, Pagrus

Aiirelia aiirita

aureus, Chrysochir

aureus, Glossogobiiis

ailrita. Atirella

aiirita. Sardinella

aiistralasicus. Scomber

aiislraliensis, Ovalipes

aiistralis, Angiiillci

aiistralis, Cyttiis

aiistralis, Engraiilis

australis. Merlncciiis

aiisl rail's. Micromesistiiis

australis, Octopiis

B
Babylon ia Japan ica

bachiis, Pseiidophycis
BAGRIDAE
bairdi. Chionoecetes

BALISTIDAE
ballot!. Anitisitim

barathri. Helicolenus

barbata, Pseiiciophycis

Barbodes

Barbonymiis

Barbonymiis altus

batrachiis. Clarias

BELONIDAE
BELONTIIDAE
bicolor. Chaceon

bilineata, Paraplagiisia

bitaentatiis, Lutjanus

blacodes, Genypterus

bocoiirti, Pangasiiis

bohar, Lutjanus

borneensis, Pseiidapocryptes
BOTHIDAE
brachysoma, Rastrelliger

Brama brcnnci

brama. Brama

brama. Seriolella

BRAMIDAE
brasiliensls, Percophis

brevtrostris. Neosalanx

bitergeri, Glaucosoma

butcheri, Acanfhopagrus

c
caerulea. Sen'olella

calcarifer, idles

californiciis, Parastichopiis

67
119,P195
134,P196

79,80-81,P192

47
46,P190

172
94-95,P193

82,P192
172

92
100,P193

P197
63,P191

60-61, P191

89,P193
54,P191

52,54,56, 57,P191
P198

163
58
51

149
97

P198
111,P194

58,P191
47
47

47,P190
51,P190

78
85-86

149
74,P192

140
62,98,P193
48,49,P190

P196
84

67,74
101

115,P194
115.P194

129, 130,P196
115

122,123,P195

110.P194
114,P194

128

130,P196
76,77,127, P192

173
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Callinecfes sapichis

CALLORHINCHIDAE
Callorhiiichns caliorhyuchns

Callorhinchus miiii

callorhynchns, Cnl/orhinchns

cauciliciiins, Pernci
cciua n'liui. Stroinbns

capeiisis, Geiiypferns

capensis, Merlnccltis
CARANGIDAE
CARANGINAE
Carangolcles

Cnrcinx

Caranx lngnbris

Carassins aiiratiis
CARCHARHINIDAE
Carcharhinns

Cnrcharhinns clnssuniieri

Ccn'charh inns obscnrns

Carcharbinus sorrah

Carcharhiuns tilstoni

CARIDEA
ccirpio, Cyprlnns

ccilhcinis, Ovalipes

Caloslyltis inosaicns

ecu iclcitns, lepidopns
CENTROLOPHIDAE
Cenlrophonis

CENTROPOMIDAE
Cephalopholis
cf chinensis, Photololigo

cf eclltlis, Phololotigo

Chciceon bicolor

chalcogmnnna, Tljeragrci

Chainpsocephalus gnnnart

Channel

Chcinna strialci

Chanoschanos

chanos, Chanos

Charybclis fericita

CHEILODACTYLIDAE
Chelidoi i ichth ys kunni

Cbercix

chllensis, Genypterus

CHIMAERIDAE
chineusis, Painpns

chiiiensis. Protosalanx

Chionoeceles

Chionoecetes baircli

Chionoecetes opilio

Chionoecetes sp.

Chitalci orncita

Chlorunis sorcltdns

Chlonirits strongj'locephalns

Chrysochir anrens

Clarias batrachns

CIARIIDAE
Cltipea harengns

Clupea pal las ii
CLUPEIDAE

148
38
37

37, Pl 90
37

158,161, P198
163,P198

98
54,P191

134
134
133
133

P196
47

39-40

41-42

41-42,P190

P190
41-42,P190

P190
153

47,P190
148
172

81
115, 131

36
76-77

116
P198

168,P198
149

52,53,149, P191

93,110
124

124,P195
107,P193
107,P193
148,P197

141
52,88,P192

152
98
37

131
110
149
149
149

P197
96, P193

142
142

94-95, P193
51,P190
51,124

90, 91-92, P193

90
121

CLUPEINAE
Cuidoglanis iuacrocephalns
Coilia

coioicles, Epinephelns

colias, Pampercis

ColisHinn gnntheri

Colistiinn uncllpinnis

coiunierson, Scoinberoniorns

conchophilns, Pangasins

cordlfonuis, Pinnoctopns

Crassostren gigas

Cyclina sinensis

CYCLOPTERIDAE
Cyclopterus lnnipns

cyginis, Pcnnilims
CYNOGLOSSIDAE
Cynoglossns arel
CYPRINIDAE
Cypriuns ccirplo

Cypselums oligolepis

Cvtliis nnstralis

Cvttns Iraversi

I)
Dannevigia tnsca

clcmviull, Gephyrohery.\

Deania

clelloicles, Doncix

dentex, Pseiicloccircinx

Didgrcinnna piclinn

Dingra Dinia pictnm labiosnm

dieft'enhachii, Angnilta

Dissoslicbns eleginoictes

cljcinibal, Pangnsius

clofleint, Enteroclopiis

ciollfnsi, Oclopns

Doncix delloides

Dosiclicns gigas

clonglcisil, Neniaclactyltis

Drepauepnnclnta

chimerili. Serlola

diissinnieri. Ccirchcirhiims

ciiivaiicelii, Photololigo

E
ecilllls, Myliltis

eclwarclsii, fasns

elegans, Metapeiiaens

eleginoides, Dissostichns

Eleiitheroiienia rhaclininn

Eleiitheroneiuci tetindactylinn

Elenlheroiienia tn'daclvlnni

elongalus, Gyninocrni/ius

elongntns, Psendapocryptes
ENGRAULIDAE
Engrniilis nnstralls

Enteroctopns dofleiiii

Enteroinoipba

EPHIPPIDAE
Epinephelus

90-91, 92

50,62,96

89,96
P194

122,123,129, P195

69, 71, 73, 75, P192

69,71,73, 75

104,P193
48,P190

160
161,P198
157,P198

78
78

147,P197
70,74

74, Pl 92
47

47,P190
78

60-61, P191

59,60,P191

62
119
36

157
133,134, P196

87,P192
87
62

93, HO,P193

48
160
159
157

166,167
109
45

135,P196
41-42,P190

168

158, P198
146,P197
153,P197

93, 110, P193
126

126,P195
126

65,P191
84,P192

89
S9,P193

160
174
45

116-117, 118
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Epinephelus areolatus

Epinepheliis coioides

Epinepheliisfasclatiis

Epinephelns malabariciis

Eplnepheliis morrhiia

erinnei, Psettodes

eiythropterns, Littjaniis

esciilenfa, Rhopilema

esciileiitiis, Penaeiis

Etelis

EXOCOETIDAE

F
faber, Zens

fasciatns, Eplnepheliis

Fenneropenaeus indiciis

Fenneropenaeus mergtiiensis

Penneropenaeuspenicillatus

Fenneropenaeus silasi

feriata, Charybciis

filamentosits, Pristipomoicles

flavilatus, Pelotretis

flavobrunneum, Lepidocybiiim

frenatiis, Scams

ftircosiis, Nenn'pterus

G
GADIDAE
GADIFORMES
Gadiis inacrocephaliis

Gadiis morhiia

Galaxias

Galaxias niaculatus

Galeorbiniis galeiis

galens, Galeorhinus

gayi, Merhiccliis
GEMPYLIDAE
Genyptems

Genypterus blacodes

Genypterus capeusis

Genypterus chilensis

Genypterus mciciilatiis

Genypterus tigeriniis

georgianiis, Anipis

Gephyroberyx clanvinll

GERYONIDAE
ghobban, Scarus

gibbosa, Sardinella

gibbiis. Scams

giganteiim, Kathetosloma

gigas, Crassostrea

gigas, Dosidiciis

gigas, Pangasius

gigas, Strombiis

glanis, Slliiriis

Glaucosoma biiergeri

Glaiicosoma hebraiciim

Glaiicosoma magnificum

Glaucosoma scaptilare

GLAUCOSOMATIDAE

Pl 94
P194
Pl 94
118

118,P194
67,74, P192

140,P196
172
154

136,139
78

59, 61, P191
P194

150
150,P197

150
150

148,P197
136-137, P196

68,70-71,74, P192

80,P192
142

125,P195

52
118
53

53, P191
121

110,121,P195
40,41
40,41

54,P191
79
98

62,98,P193
98
98
98
98
44

119
149

142,P196
92

142
123

l6l,P198
166,167

48
163

50
114,P194

94,114,P194
P194
P194

94

Glossogobins

Glossogobiiis aiireiis

GOBIIDAE
goiildi, Nolotodarus

grandoculis, Gymnocranius

granosa, Anadara

gn'seiis, Gymnocraniiis

giinnari, Chanipsocephaliis

giintheri, Colistiiim

gilttafiis, lampris

gitttatus, Scomberomorus

Gymnocraniiis

Gymnocraniiis eloiigatiis

Gyinnocraniits grancfocillis

Gymnocranius griseiis

Gymnocranius sp.

Gymuothorax

H
HAEMUUDAE
HALIOTIDAE
Haliotis iris

barengiis, Clupea

Harpadon

Harpaclon nehereus

hebraicum, Glaucosoma

Helicolenus barcithri

Helicolen us percoides

HELOSTOMATIDAE
HEMIRAMPHIDAE
Herklotsichthys

hlppoglossoides, Reiuhardtins

Hlppoglossus hlppoglossiis

Hippoglossus steiiolepis

hlppoglossiis, Hippoglossiis

hippos, Seriola

Holothuria scabra

HOLOTHURIIDAE
Hoplostethiis atlanticiis

hiibbsi, Merluccius

Hyclrolagus lemures

Hydrolagiis novaezealandiae

Hydrolagiis ogllbyi
Hyperlophiis iiittalus

Hyperoglyphe cintarctica

hypophthaliuus, Pangasius

I
Ibacns

Ibacits novemdentatus

Ibaciis peronil

Ibacus pubescens

illecebrosus. Illex

lllex

Illex argeininus

Illex tllecebrosiis

innnaculatus, Lamprls

indiciis, Fen neropenaeus

ludiciis, Stolephoms

indicus, Tlsenus

iris, Haliotis

82
82,P192

84
166,169,P198

65,P191
157,P198

65
93,110

69, 71, 73, 75, P192

108,P193
104

46,64, 65
65,P191
65,P191

65
65,P191

62

87
156
156

90,91-92,P193

99
99,P193

94,114,P194
Ill,P194
Ill,P194

85,86
78
92
67

67,72
67

67,72
135,P196

173
173

119,P195
54

P190
38,P190

P190
90,110

129,P195
48,49, P190

144,145
P197
P197

144,P197
167

166, 167
167
167
108
150
89

P197
156
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japonlca, Angnilla

japonlca, Babylonia

j'aponicns, Marsnpenaens

Japouiciis, Scomber

Jtisus eclivarclsii

Jasns verreciuxi

Johnii, Lut/'anns

K
kanagtirta, Rastrelliger

Katelysla

Kateiysici scalan'na

Kalhetosfoiiid gigantemn

Kntsiltt'onnspelann's

kill, Microstonins

Kryploplems cipogon

kniiin, Chelicionichthys

1.

lahiostiin, DUigrcnumci pictiun

LABRIDAE
labyrinthica, Scheciophilns

lcilancli. Seriola

Lampiis gnltciltis

icnnpiis innnnciilatns

lanceoltitiis, Psencldpocryptes

Lcirimichthys polyactis

Lates nngnslifrons

Idles ceilcarifer

Lates inariae

tales niioliciis

Idles stcippersit

lati'candis. lelhrinns

laticaiiclns. Scoliocloii

latridopsis

Latris linecita

LEIOGNATHIDAE
leinnres, Hydrolagns

lemiini, Sarciinella

leiilictilalns, Miiste/i/s

lenf/au, ielhriniis

leopardiis, Plectropoinus

ieptciocybinmflawbrnnneinn

lepiclopiis candatiis

leporlna, Rhombosolea

leptnracanthns savala

leptnrns, Trichinnis

lesson icina, Sepioteiithis
LETHRINIDAE
Lelhriinis

Lethrinus laticaiidls

Lethrinus lent/nn

Lethriniis niicrodon

Lethrtniis nebnlosiis

Lethrinns sp.

lencogrannnicns, Anyperodon

lineata, Latris

lineolattis, Oxyeleotris
LITHODIDAE

62
163
154

100,104

146,P197
146,P197

139

101
157

P198
123

102,P193
68

50,P190
52,88,P192

87
142

129,P195
135,P196
108,P193

108
84

95,P193
77

76,77,127,P192

77
76,77,P192

77
66
41

141
141,P196

89
P190

92
39,P190
64,P191

116,P194
80,P192

81
73,75,P192

81
81,P192

170,P198
125,139
64, 138

66
64,P191

64
64,66,P191

66
118

141,P196
83

Litopenaens stylirostn's

Litopentieiis vcninamel

LITTORINIDAE
LOLIGINIDAE
Loligo opalescens

longipinnis, Tciraclichthys

lontt. Variola

iovellia sealii

Loxodon

lngnbris, Ccircinx

linuptis, Cycloptems

LUTIANIDAE
Lntjanns 64-65,87,

Lnt/anus bitaenialus

Liit/anns bohar

Lntjanus erythroptenis

Lntjainis Johnii

Lntjauns nialabein'cus

iiitjanns saiiguinens

Liiljanns sebae

Lycoillts sp.

M
maccoyii, Tljnnnns

Macrobrtichinm

Mcicrobrachium rosenbergii

nuicrocephalns, Cnidoglanis

imicrocephaliis, Gciclns

nicicrocbir, Polydaclylns

Macrogiiathiis sinmensis

macronemci, Pcmgcisins

inncroplerns, Nemciclcictyliis

MACRURONIDAE
Macriironns

Macriironns mcigellanicus

Macnn'oiius nounezelandiae

niaciilcittis. Gcilaxias

mcicnlcitiis, Genypterns

incictilcilus, Plectropoinns

maciilatiis, Psendocyttns

nicigellanicns, Macruroinis

inagn ificinn, Glcnicosoma

MAJIDAE
major, Pagriis

inaldbaricns, Epinephelus

malabaricns, tnt/anns

martcie, Lates

niarmorata, Oxyeieotris

Marsiipenaens Japan lens

mate. Atnle

maxima, Psetta

megcilops, Sqnalus

Melcmogrannntis fieglefinns

nienibrannceus, Octopns

Meretrix

merglilensis, Fenneropencieus

niergliiensis, Penaeus

Merlangins merlangns

inerlangtis, Merlaiiglus
MERLUCCIIDAE

153
153
163

164,168
164,168, P198

P194
P194

110,121, P195

41-42

P196
78

46,125,139
136,138, 139-140

140
Pl 96

140,P196
139

139-140,P196
140

138,P196
55

91,103,P193
152

152,P197
50, 62, 96

53
127,P195
63,P191

49
109,P194

55
55

55, P191
55,P191

110, 121,P195

98
P194

112, 113,P194

55,P191
P194

149
65

118
139-140,P196

77
83,P192

154
134,P196
69,71-72

P190
53

159
157

150,P197
150

53,56,57,P191

53,56,57, P191

55
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Merluccius

Merliiccius aiistralis

Merliiccius capensis

Merliicciiis gayi

Merlucciiis hubbsi

Merliiccnis merluccius

Merluccius paradoxus

Merliicciiis productus

merluccius. Merlucciiis

Metapenaeus elegans

microclon. Lethrinus

microclon, Salangichthys

microlepis, Xenobrama

Micromesistius aiistralls

Micromeslstlus poufassoii

Microstomiis kin

milii. Callorhinchiis

monoceros. Aluteriis

monodon. Penaeus

Monopterus albus

Monostroma

Moiiotaxis

morhiia. Gadtis

inorrhiia, Epinepheliis

mosaiciis, Catostylits

mosscimbicits, Oreochromis
MUGILIDAE
MULLIDAE
multidens, Pristipomoides

miiltifasciatiis, Scatophagiis

Musteliis

Miistelus aiitarcticus

Musteliis lenticulatits

myklss, Oncorhynchus

Mystus nemurus

Mytiliis edulis

N
nebulosiis, Lethriniis

nebiilosiis, Zenopsis

uehereus, Haipadon

Neinadactylus doiiglasii

Nemadactyliis macropterus

Nemadactyliis sp.

Nemadactvliis valenciennes

NEMIPTEMDAE
Nemipterusfurcosus

Nemipterus peron li

nemurus, Mvslus

Neocyttiis rhomboiclalis

neopilchardiis, Sardinops

Neosalanx brevirostris

NEPHROPIDAE
NERITIDAE
niger, Allocyttus

niger, Parcistromciteiis

niloticiis. Lates

uiloticiis, Oreochromis

iiiloticus, Trochiis

niphouiiis, Scomberomorus

54
54,P191
54,P191
54,P191

54
P191

54,P191
54

P191
153,P197

64
110

P194
52,54,56, 57,P191

57
68

37,P190
97,P193

151, 154,P197
62-63,P191

174
46

53,P191
118,P194

172
128,P195

44, 78
89

137,P196
45,P190

39,40
39,P190
39,P190

120,P195
51

158,P198

64,66,P191
60,61,P191

99,P193
109

109,P194
109,P194

109
125,126

125,P195
P195

51
112

91,P193
110,P194

152
163

112,P194
131,132,P196

76,77,P192
128

163,P198
104

NOTOPTERIDAE
NOTOTHENIIDAE
Nototodarus gouldi

Nototodarus sloanii

novaezealandiae, Hydrolagus

novaezeelandiae, Peltorhamphus

P192
novaezelaiuliae. Macruronus

nouciezelandiae. Pecten

noveindentatus. Ibaciis

nudipinnis, Colistium

0
obsciiriis, Carcharhiniis

ocellatiis, Sardinops sagax

OCTOPODIDAE
Octopus aegina

Octopus aiistralis

Octopus ciollfiisi

Octopiis inembranaceus

Octopiis sp. A

Octopiis vulgciris

ogilbyi, Hydrolagus

oligolepis, Cypseliiriis
OMMASTREPHIDAE
Oncorhynchiis

Oiicorhynchiis mykiss

Oncorhynchus tshaivytscha

opalescens, Loligo
OPHIDIIDAE
opilio, Chionoecetes

Oreochromis

Oreochromis mossambiciis

Oreochromis nlloticiis

Oreocbronn's iirolepis

OREOSOMATIDAE
orientalis. Tljenus

ornata, Chitala

ornatiis, Paniilirus
OSPHRONEMIDAE
OSTREIDAE
Otolithes ruber

Ovalipes aiistraliensis

Ovalipes catharus

Oxyeleotris

Oxyeleotris lineolatiis

Oxyeleotris marmorcita

Oxyeleotris selheimi

oxygeneios, Polyprion

p
Pagriis auratus

Pagrus major

pallasii, Cltipea

Pampiis

Pampiis argenteiis

Pampiis chinensis

PANGASIIDAE
Pangasiiis

Paugasitis bocoiirti

50,96
93

166,169,P198
166,169
38,P190

68, 70,71, 73-75,

55,P191
162

P197
69,71,73,75

P190
91

160
159,160

P198
159
159

159,160, P198
160

P190
78

169
120

120,P195
120,P195

164,168, P198
98

149
85-86,128

128,P195
128
128

59-60
145,P197
96,P193

147,P197
85, 86

161
95,P193

P197
148

82,83

83
83,P192

83
117,P194

46,P190
65
90

131,132
131.P195

131
48,51

49
48,49,P190
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Pangasins conchophihis

Pangasins cljambal

Pangasins gigas

Pangasins hypophthalnnis

Pcin^asius niacronema

Pangasiiis pnngasius

Pangasius snniltt'ongsn

pangasius, Pcmgasiiis
Pnnnlims

Pannlirns cygiius

Pannlirns oruatiis

paracloxns, Merhiccins

Parcipercis colias

Pciraplagnsici bilineata

Parasticbopns californicns

Parastromateus niger

Parika scaher

Patinopecleii yessoeiisis

Pecten novciezelanclicie

PECT1NIDAE
pectoralis, Trichogasler

pelciglci is, Portinu is

pelann's, Kalsiitvonns

Pelotrelts fluuilcitits

Pellorhainphiis iiovaezeelcnuticie
P192

PENAEOIDEA
Penaens esciilentns

Penaens niergtiiensis

Peiiaens monoclon

Peiinens seinisulcatlis

penicillalns, Fenneropenaens
PERCICHTHYIDAE
percoides, Helicolenns

PERCOPHIDAE
Percophis brcisiliensts

Perna ccinnlicnlns

Perna viriclis

peronii, Ibacns

peronii, Neiniplenis

pharaonis, Sepia

Pholololigo cf chinensis

Pholololigo ct eclnlis

Photololigo cinvcn/celii

picliiDi, Dlagraunun

picns, Plectorhincbas

pilcharclns, Scirclinci

PINGUIPEDIDAE
Pinnoctopns cordiformts

platessa, Pienronectes

PLATYCEPHALIDAE
plebeia, Rhombosolea

Plectorhinchns piciis

Plectropomns

Plectroponnis areolattis

Plectropoiuus leopardns

Plectropoinus ninciilatus

Pleuronectesplafessa

plenronectes, Anmsinni

PLEURONECTIDAE

48,P190
48
48

48,49,P190
49
48
48
48

147
147,P197
147,P197
54,P191

122,123,129, P195

74,P192
173

131,132,P196
97, Pl 93

162
162
162

86,P192
148,P197
102,P193

68,70-71,74,P192

68,70,71, 73-75,

153
154
150

151,154, P197
154,P197

150
76

Ill,P194
123

122, 123,P195

158,l6l, P198

158
Pl 97
P195

165,P198
P198

168,P198
168

87,P192
87

90,91,92, P193

122
160

72,P192

123
73, 75,P192

87
ll6,118

P194
116,P194

P194
72,P192

P198
67,68,70,74

PLOTOSIDAE
Pollcichins vireiis

polyciclis, Larim ichthys

Polyclactylns macrochir

Polyclcictylns shericlcnn

POLYNEMIDAE
polyonnnata, Pterygol rigid

Polyprion

Polyprion cnnericanns

Polyprion oxygeiieios

Poni(iclas}'s

Poinatomns scillcitrix

Porphyra

Porphyra yezoensis
PORTUNIDAE
Port 1 un is pelagici is

Portnnns sai iguinoleulns

Portinnis Irilubercnlatns

poutasson, Micro/nesistiiis

preliosns, Riivellns

Prisliponioides

Prlstiponioicies filnnientosils

Pristipoinoictes innltidens

Prislipoinoicles lypns

Pristiponioides zoiicitns

procliictus, A'lerlncclns

Protosalan.Y chinensis

Psamnioperca ivaigiensis

Psella inaxinia

Psettodes erinnei

Psendcipocryples

Psendapocryptes horneensis

Psenclafiociyptes elongcitns

Psenclapocryptes Innceolatns

Pseiiclocciranx deiltex

Pseiiclocciranx wrlghti

Pseiiclocytfns nidcnlatiis

Psanclophycis bachns

Psenclophycls barbcitci

Pteiygotriglci polyoniniata

pnbesceus, Ibacns

piinctata, Drepcme

ptinctalci, Seriolella

pnipnrnliis, Argopeclen

R
Rastrelliger

Rcislrelliger brcichysoinci

Rastrelliger kanagurta

reinharcltii. Align iltci

Reinhardtltis hippoglossoicles

retiarici. Rhombosoleci

Rexea antefnrcata

Re.veci solanclri

rhadininn. Elenlheronenia

Rhizopn'oiiodon

Rhizoprionoclon acntns

rhoniboiclalts, Neocyttns

Rhombosoleci

Rhombosoleci leporlna

51
53

95,P193
127,P195

127
127

88,P192
54

117
117,P194

87
44

174
174
148

148,Pl 97
148,P197

148
57

P192
136-137, 139

136-137, P196

137,P196
137,P196

137
54

no
76

69, 71,72

67,74, P192
82,84

84
84,P192

84
133,134,P196

133
112, 113,P194

58
58,P191
88,P192

144,P197
45

130,P196
162,P198

101
101
101

62,P191
67

72,75
80

79,80,81,P192
126

41-42

42,P190
112

73,75
73,75,P192
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Rhombosoleci plebeia

Rhombosolea retiarici

Rhombosolea tapirina

rhombiis, Scophthalmus

Rhopilema esciilenta

rogaa, Aethaloperca

rosenbergii, Macrobrachium

riiber. Otolithes

Riivettiis pretiosiis

s
sagax, Sardinops

Salangichthys microdon

SALANGIDAE
salar, Salmo

Salmo

Salnio salar

Salmo triitta

saltatrix. Poinatomus

saiiguinens, Lutjanus

scinguinolentus, Portunus

scinittvougsei, Pciugasiiis

sapidiis, Callinectes

Sarda

Sardina

Sardina pilchardiis

Sardinella

Sardinella aiirita

Sardinella gibbosa

Sarclinella lenniru

SARDINI
Sardiuops

Sardinops neopilchardus

Sardinopssagax

Sardiiwps sagax oceilatiis

Sarotberodon

Saurida

savala, Lepturacanthus

scaber, Parika

scabra, Holothuria

scalarlna, Katelysia

scaptilare, Glaucosonia

SCARIDAE
Scarusfrenatiis

Scams ghobban

Scams gibbus

Scatophagiis

Scatophagus argiis

Scatophagus uiultifasciatiis

Scatophagiis sp.

Schedopbiliis labyrinthica
SCHYPHOZOA
SCIAENJDAE
Scoliodon Uiticaudus

Scolopsis taeniopteriis

Scoinber aiistralasiciis

Scorn her Japan iciis

Scomber scombrus

SCOMBEROIDINAE
SCOMBEROMORINI

73,75, P192
72,75

73,P192
69

172
118

152,P197
95,P193

P192

91
110

110,121

120,P195
120

120,P195
120,P195

44
140

148,P197
48

148
102

90,91,92

90,91,92, P193

90,92
92
92
92

101, 105
90,91,92

91,P193
91
91

85,86,128

99
81

97,P193
173

P198
P 194
142
142

142,P196
142
45

45,P190
45,P190

P 190
129,P195

172
94-95

41
P195

100,P193
100,104

100,104, P193
134

101,105

Scomberomorus

Scomberomorus commei'son

Scomberomorus guttatus

Scoinberoinorus niphoiiins

SCOMBRIDAE
SCOMBRINI
sconibrus. Scomber

Scophtbaliniis rhoinbus

Scorpis violacens

Scyllarides
sealii. Lovettia

sebae, Lutjanus

Sebastes

selbeiinl, Oxyeleotris

seinlsitlcatus. Penaeus

Sepia
Sepia pharaonis

Sepioteiithis

Sepioleiithis lesson iana

Seriola

Serlola dumerili

Seriola hippos

Seriola lalaudi

Seriolella brama

Sertolella caerulea

Seriolella piinctata

SERIOLINAE
Setipinna

sheridan t, Polyclactyltis

siamensis, Macrognathns

silasl, Fenneropeuaeiis

SILLAGINIDAE
SILURIDAE
Silurus glanis

sinensis, Cyclina

sloanii, Nototoclarus

solandrl, Acantbocybium

solandri, Re.veci

Solea solea

solea, Solea

SOLEIDAE
sordidus, Chlorurus

sorrah, Ceircharhiuus

sp. A, Octoplis

sp., Chionoecetes

sp., Gymnocraniiis

sp., Lethrinus

sp., Lyconus

sp., Nemaclactylus

sp., Scatophagns

sp., Teniialosa

SPARIDAE
SPHYRAENIDAE
spinifer, Arg)'rops
Sprattiis sprattiis

sprattiis, Sprattus

Sqiialus

Squalus acanthias

Squahis megalops

stappei-sii, Lates

104
104,P193

104
104

101,105
101,105

100,104,P193
69
46

144-145
110, 121, P195

138,P196
Ill
83

154,P197
165,168, 170

165,P198
164,168

170,P198
135

135,P196
135,P196
135,P196

129,130,P196
130,P196
130,P196

134
89

127
63,P191

150
57

50, 51, 96
50

157, P198
166,169

104
79,80,81,P192

74
74

68, 70, 74

142
41-42,P190

159,160, P198
P 197

65,P191
66
55

109,P194
P190
P193

87
79
46
92
92
36

36,P190
P190

77
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stenolepis, Hippoglossns
STICHOPODIDAE
Stolephoms

Stolephonis indicus

striala. Channel

STROMATEIDAE
STROMBIDAE
Slrombiis canariinn

Stronibns glgas

strong)ilocephalns, Chlonirus

Slrongv/in'a

slylirostris, iitopenaeiis

Synbrcinchifornies

Synodns

r
taeniopterns, Scolopsis

Tanclanns

Tandaniis tcinclcmns

taiiclcnnis. Tandcinus

tapin'na, Rhombosolea

Ten'actichthys longipinnis

Teunalosa

Teiliialosa sp.

TERA.PONTIDAE

testtulineiis, Anabas

tetradactvltim, Eleiitheronema

TEUTHOIDEA
fhalassinns, Ariiis

Tljenns

Tljenns imliciis

nenns on'entalis

Theragra chalcograinnia

Tljrvssa

THUNNINI
Tl}nniuis alalnnga

Tljinuins albacares

niinnns niciccoyii

Thiinnns thvnnns

Tl}nnnns tonggol

thynnns, Tljnnniis

Tlivfsiles citnn

tigernnis, Genypferus

Tilcipia
tilstoni. Carcharhirnis

tonggoi, Tl}tiitinis

TRACHINOTINAE
Trachyscorpia

Irapezia, Aiiadcirci

traversi, Cylliis
TRIAKIDAE
TRICHIURIDAE
Trlchinnis

Tn'chinnis lepttinis

Trichogasler pectoralis

Iriclaclyltim, Elentheronenia

Irittiberciikilns, Portnnns
TROCHIDAE
Trochns

Trochns niloticus

67
173

89
89

124,P195
131
163

163,P198
163
142

78
153

62-63
99

P195
50

96,P190
96,P190
73,P192

P194
90

P193
76,87

85,P192
126,P195

170
P190

144, 145
P197

145,P197
52, 53, 149, P191

89
101,105

105, P193
103,105, 106, P193

91,103,P193
103
106
103

79, 80-81, P192

98
85-86, 128

P190
106
134
Ill
157

59,60,P191
41

80-81

81
81,P192
86,P192

126
148
163
163

163,P198

trntta, Arripis

tnitta, Salmo

Inittacens, Arripis

tshaivytscha, Oncorh yuchns

TURBINIDAE
tiisca, Dannevigia

lypiis, Pristipoinoides

1:

Ulva

tirolepis, Oreochroinis

v
valenciennes, Neniadcictylns

vanuainei, Lilopenaeus

Variola

Vciriola (ilbimarginala

Variola lonti

VENERIDAE
verreanxi,J(lsns

vernicosns, Allocvttns

violaceiis, Scorpis

virens, Pollachitis

virescens, Aprion

viridis, Penia

villains, Hyperlophns

vnlgaris, Octopns

vulpes, Albnln

w
ivaigiensis, Psammoperca

wrighti, Pseiidocaranx

x
Xenobrama niicrolepis

Y
yessoensls, Palinopecten

yezoensls, Porphyra

z
ZEIDAE
Zeuopsis nebntosus

Zensfaber
ZIDONINAE
zonatus, Pristipomoides

44,P190
120,P195
44,P190

120,P195
163
62

137,P196

174
128

109
153

116,118
P194
P194

157
146,P197
112,P194

46
53

136,139
158

90,110

160
107

76
133

P194

162
174

59
60,61,P191
59, 61, P191

163
137
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Marketing and common names index

A
abalone

ahi
airbreathing catfish

AIaskan pollock

albacora

albacore

amberjack

anchovy

Antarctic cod

aobadai

aonon

Argentine hake

Argentine shortfin squid

arrow squid

arrowtooth flounder

Asian redtail catfish

Asian whitebait

Atlantic cod

Atlantic halibut

Atlantic herring

Atlantic mackerel

Atlantic ocean perch

Atlantic salmon

Australian anchovy

Australian hairtail

Australian halibut

Australian herring

Australian salmon

Australian sea bass

Australian snow crab

B
baby clam

baby cuttlefish

baby eel
baby octopus

bagrid catfish
bailer shell

bak-chong

Bahnaia bug

banana prawn

barb
barra

barracouta

barracuda

barramundi

basa

bass

bass groper
bastard mullet

bat sin

batfish
bawal hitam

bay flounder

bay trout

baylobster

156
106

51
52, 53, P191

106
103,P193

134
89, P193

93
114
174
54

167
169
67
51

110,121, P194

53, P191
67
90

100,P193
Ill

120, P195
89, P193

81
67, 74, P192

44
44, P190

93
149

157
165
84

159,160, P198
51

163
131

144,145, P197
150,P197
47,P190

76
79, 80-81, P192

79
52, 76, 77, 127, P192

48, 49-50, P190

117
117
127
62
45

132
69,71

44
145

bearded rock cod

beche-de-mer

bigeye lates

bigeye tuna

bigscale pomfret

bilis
black back

black bream

black dory

black flounder

black ling
black oreo

black oreodory

black pomfret

black tiger prawn

black trevally

blackfoot paua

blacktip rockcod

blacktip shark
blood cockle

blue cod

blue crab

blue grenadier

blue hake

blue mackerel

blue manna crab

blue maomao

blue morwong

blue mussel

blue salmon

blue sweep

blue swimmer crab

blue threadfin

blue warehou

blue whiting

blue-eye

blue-eye cod

blue-eye trevalla

blue-Iined seabream

bluebarred parrotfish

bluefln tuna

bluenose

Bombay duck

bonefish

bonita

bonito

Borneo mudskipper

Brazilian flathead

bream

bridled pan'otfish

brill
bronze whaler shark

brown tiger prawn

brown trout

bug
Burnett's salmon

butterfish
butterfly bream

58
173

77
103
115
89
44

128
112

72,75
98

112,P194
112

131, 132,P196
151,154,P197

P196
156

P194
41-42,P190

157
122,123,129,P195

148
55,P191

55
100, P193

148
46

109
158, P198

126
46

148,P197
126,P195
130,P196

57
129
129

129,P195
65

142
103
129

99,P193
107
129

101-102,105

84
123

46, 52, 65, 87, 129
142
69

P190
154
120

144-147, 153
127

45, 109, 131, P190
125
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c
ca bo vang

ca bang tuong

ca corn

ca hong

ca luoi trau

ca mo

ca mu chain

ca nau

ca song

ca tra

ca trac

calamar

calamari

Californian sea encumber

CaUfornlan squid

cape hake

cardinal sheatfish

carp

catfish

cherabin

Chilean hake

Chilean ling
chimaera

Chinese nannata

Chinese nooctlefish

chinook salmon

chub mackerel

clam

climbing gourami

climbing perch

clown featherback

cobbler

cockle

cockney

cocky salmon

cod

coclfish

cods

coley

comet rockcod

common octopus

common paua

common sole

conch

congribadejo

coral bream

coral cod

coral crab

coral perch

coral trout

coronation trout

couta

crab

cray

crayfish

creamfish

crimson snapper

croaker

ciystal crab

106
83
89

139
74

142
116
45

118
48

134
167

164,168-169
173

164,168,P198
54
50
47

48-51, 107, P190

152
54
98
38

110
110
120
100
157
85

85, 86, P192
96

50, 62, 96
157,P198

46
44

53, 55, 57, 118, 122, 129

52,56-58

52, 54, 58

53
118
160
156
70

163,P198
98

125
116

148, P197
Ill

116,118,P19/t

116
79

148-149, P197

146
146,153

97
140, P196

94
149

cusk eel

cutlassfish

cuttlefish

D
dab
dace

daisy parrotfish

dark ghostshark

dart

Darwin's roughy

cleepsea clory

deepsea perch

deepsea trevalla

deepwater cape hake

deepwater scorpionfish

clilis
dog conch

dogfish
dory

Dover sole

drum

cluckbill

E
eastern rocklobster

edible jellyfish
eel

elephant-shark

elephantfish

elongate mudskipper

emperor

emperor snapper

Endeavour dogfish

English hake

escolar

estuary rockcod

European brill

European carp

European eel

European hake

European pilchard

eye-bar ocellate octopus

F
false white prawn

featherback

fighting fish
fine shrimp

Habby bummalow

flake
flatfish
flathead
Hatheact pomfret

flounder

flower crab

flower prawn

flying gurnard

flylngfish
forktail seabream

98
81

165,168,170,P198

73
47

142
38

134
119

61,113
119
129

54
Ill
89

163
36

59-61, 113

74
94

123

146,P197
172

62-63,98,P191

37
37, 38, P190

84
64, 65-66, 125, 138-139

66
36
54

80, P192
Pl 94

69
47,P190

62
54

90-91

159

150
96
86

153
99
40

67-75

123
115

74-75

148
154
88
78
65
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fourfinger threadfin

freshwater bass

freshwater catfish

freshwater a'ayfish

freshwater fillet

freshwater perch

freshwater prawn

fiypan bream

G
gajah
gaji
galaxias

garfish
gazami

gemfish
ghostshark

giant cat&sh

giant freshwater prawn

giant gourami

giant gudgeon

giant perch

giant river prawn

giant squid
giant tiger prawn

goby
goby fish
goldband snapper

golden goby
golden pomfret

golden tank goby

goklfish
Gould's squid

gourami

government bream

granular ark

grass emperor

greater spangled emperor

green jobfish

green mussel

green tiger prawn
greenback flounder

Greenland halibut

Greenland turbot

greenlip mussel

greenshell mussel

grenadier hake

grey dogfish
grey morwong

grey seabream
Griffin's silverfish

grooved tiger prawn

grouper

grunt

grunter

grunter bream

gudgeon

gummy
gummy shark
gurnard

126
76

50, 96, P190
152

48-49

76-77

152,P197
46

138
87

121
78

148
79, 80,81,P192

37, 38,P190
48

152
86
83

76-77

152
166,167

151
82-84

83
137,P196
82,P192

115
82
47

166, 169, P198
85,86,P192

138
157
66
66

136, 139
158,161, P198

154
73, P192

67
67

158
158

55
36

109
65

129
154
118
87
87
87
83
39

39, 40, P190
88

H
haddock
hai-sum

hairfin anchcwy

hake 52
halibut
hapuka

hapuku

he mom dai

herring 89, 90,

hokl
hokorari

horsehead

hoshi-nori

hound shark

howalla

humphead snapper

I
icefish
ikan kakatua

ikan merah

Ulex squid
inanga
Indian dogshark

Indian halibut

Indian mackerel

Indian Ocean steephead parrot&sh

Indian oil sardine

Indian spiny turbot

Indian squid

Indonesian basa

Indonesian snapper

Indo-Pacific king mackerel

inshore squid

msi

itoyon

J
jack
jackass morwong

Japanese eel

Japanese ivory whelk

Japanese noodleflsh

jelly blubber
jeUyfish
)ew
jewftsh
jobfish
John dory
jollytail
jumbo flying squid

K
kaci

kahawai

kapas-kapas laut

katsuobushi

kembung

kerapu

53
173
89

, 54, 55,80, P191

67,72
117

54, 117,P194
64

91-92, 107, P193

55,P191
98
60

174
39-41

105
140

93,110
142
139

166,167
121
41
67

101,134
142
92
67

168
48

140
104
168
101
125

134
109
62

163
110
172
172

94
94-95, P193

136
45, 59,61, P191

121
166

87
44
65

102
101
118
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kerapu merah

kesumbag

ketang-ketang

kihada
king couta

king crab

king dory
king morwong

king salmon

king seer

king snapper

king threadfin
kingclip
kingfish
kipper
kissing gourami

knifefish
kohikohi
kokopu

kombu

kong kradan

kong kraclan cleng

kumu gurnard

kumukumu

kuparu

kuruma prawn

kyauk-nga

I.

labyrinth catfish
Lake Victoria perch

langosta

lapsha-iyba

lapu-lapu

largeheacl hairtail

largescale tonguesole

latchet

leader prawn

leatherjacket

lemon fish

lemon sole

lencam

lentjan

leopard coral trout

lesser spangled emperor

ling
lizardfish
lobster

loUgo squid
longfin eel

longfin gemfish
longtail tuna

longthread basa

lookclown cloiy

lumpfish

M
mackerel

mackerel icefish

Malabar cod

116
126
45

105
80

149
59, 60,P191

109
120,127

104
136-137,139, P196

127, P195
98

80, 135
90
86

50, 96,P193
141
121
174
145
144
88
88
59

154
118

51
77

147
110
116
81
74

88, P192
151

97, P193
39

68, 70-71,74, P192

66
64

116
66
98
99

152-153
164, 168,P198

62,P191
80

106
49
60
78

100, 101,102-106

93, 110
118

Malabar snapper

mang ka proon hang

Maori octopus

marbled goby

marbled octopus

marbled sleeper goby

market squicl

McCulIoch's dory

Mekong catflsh

Mekong giant catfish

merluza

milk shark

mUkfish
mirror dory

mirror perch

monocle bream

moon scallop

moonfish
moray eel

Moreton Bay bug

morwong
mouthbrooder

Mozambique tilapia

mudfish

mudskipper

mullet

mussel

;N
narrow-bar Spanish mackerel

native trout

needlefish
New Zealand arrow squid

New Zealand brill 69,

New Zealand flounder

New Zealand groper

New Zealand hoki

New Zealand lemon sole

New Zealand longfin eel

New Zealand scallop

New Zealand sole 68, 70,

New Zealand turbot

New Zealand whiptail

nga-mote-phyu

ngapahni

NUe perch

Nile tilapia
noodlefish
nor-west snapper

non
North Pacific giant octopus

North Pacific hake

North Sea whlthlg

northern bluefin tuna

northern calamari

northern pearl perch

northern shortfin squid

140
172
160

82, 83,P192

159
83

164
60
49
48
54
42

107,P193
60, 61,P191

61
125
162

108,P193
62

144, 145,P197
109,141, P194

128
128
124

82, 84,P192

44, 78
158

104
110, 121

78
166, 169

71,73,75,P192

73,75
117

55
68
62

162
71,73-75,P192

69, 71,73, 75

55
131
139

76, 77,P192
128
110
66

174
160
54

53, 56,57, P191
103

P198
114
167
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0
oblique-bancl snapper

ocean blue-eye

ocean perch

octopus

oil sardine

ompok fish
opah

orange roughy

oreo

oriental cyclina

ornate rocklobster

oyster

p
Paci&c cod

Pacific dory

Pacific halibut
Pacific herring

Pacific oyster

Pacific salmon

painted cray

painted sweetlip

painted sweetlip bream

paradise prawns

parrotfish

pasir pasir

paste shrimp

Patagonian elephantflsh

Patagonian grenadier
Patagonian tooth&sh

paua

peacock eel

pearl fillets
pearl perch

pearl snapper

periwinkle
pez palo

pigface

piked dogfish
pilchard
pink Ung
pink snapper

pioke
pipl
pla bai pai
pla kapong
pla kapong-cleang

pla khang ta pao

pla muk yak
pla sai daeng

plaice
pomfret

ponyfish
prawn
pu ma

Q
queen conch

queen crab

137
129

Ill,P194
159, 160,164-165, P198

92
50

108
119,P195

59-60, 112-113

157
147

161,P198

53
48-49

67
90

161, P198
120
147
87
87

153
142,P196

125
153
37
55

93,110, P193
156

63
38

94,114,P194
65

163
123
64
36

90,91,92, P193
62,98,P193

46
39

157
89

136,139
138
87

160
125

72, P192
131
89

150-152, 153,154, P197

148

163
149

queenflsh

Queensland halibut

quinnat salmon

R
rainbow trout

rat-tail anchovy

Ray's bream

red bass

red bream

red cod

red emperor

red gurnard

red mullet

red sea bream

red spiny-lobster

redflushed rockcod

reclleg banana prawn

redspot emperor
redtail barb

redtail prawn

reef ocean perch

Reeve's croaker

ribbonfish
ng
rock ling

rockcod

rocklobster

Mdspxtte

rosy jobfish
rosy snapper

rosy threadfin bream

roughskin dogfish
roughy

round sardinella

royal basa

ruby snapper

s
saba

saddletail snapper

saithe

salmon

salmon herring

samson fish

sand bass

sand crab

sand flounder

sand goby

sandperch

sandy sprat

sardine

saucer scallop

saury

savalani hairtail

sawara

scaUop

scaly mackerel

scampi

scarpee

134
67

120

120
89,96

115,P194
P196

46
58

138,P196
52, 88,P192

89
65

146
118
150

64, P191
47

150
Ill

94-95
80, 81,P192

39
98

116-117, 118,P194

44,90,146
72

136
136-137, P196

125
36

119
92

48,49, 50,P190

136,139

101
139-140, P196

53
120,121,126-127, P195

107
135, P196

76
148, P197

73, 75, P192
82

122-123

90,110
91, 92,P193

162, P198
99
81

101
162,P198

92
152-153

Ill
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seat

scatty

schnapper
Scholle

school shark

schoolsnapper

scorpionfish

sea bass

sea catfish

sea encumber

sea perch

sea snail

sea ttger

seabream

seaperch

seaweed

shad
shark catfish

sheatfish

Shetland whiting

shirauwo

short mackerel
shortfin eel

shortsnout noodlefish

shovelnose lobster

shrimp
sicklefish

silver barramundi

silver clory

silver gemfish

silver grenadier

silver kingfish

silver pomfret

sUver trevally

silver warehou
silverfish

sin-ngamoke

skipjack trevally
skipjack tuna

sleek lates

sleepy cod

slipper lobster

smalltooth emperor

smooth dory

smooth hound

smooth oreo

smooth oreoclory

snake catfish

snakehead

snakeskin gourami

snapper

snapper shark

snoek

snotty trevalla

snow crab

snow fillet

so huyet

sole

soupfin shark

South African kingclip

45
45
46
72

40,41
46

Ill
93
48

173
Ill,119

163
151, 154

46, 64, 65,139,P191
138-139

174
90, P193

48-49

50, 96, P190
56

110
101

63, P191
110

144-145
153
45
76

60-61, P191

80
55
80

131,132, P195
133,134, P196

130, P196
110
132
133

102,P193
77
83

144-145
64

113
39

112, 113,P194

113
50, 51,124, P190

124,P195
86

46, 65, P190
40
79

130
149,P197

36
157

68, 70, 74,P192

40
98

South American bay scallop

South American flathead

South American pilcharci

southern

southern blue whiting

southern bluefin tuna

southern hake

southern kingfish

southern moonfish

southern rock cod

southern rocklobster

spangled emperor

Spanish mackerel

Spanish sardine

spider crab

spikey dog
spikey clogfish
spikey oreo

spiny clogfish
spiny-Iobster

spot-tail shark

spotted moonfish

spotted oreo

spotted spiny ciogfish

spotted sweetlip

spotted warehou

sprat

squid 160,

squire
St. Peter's fish

stargazer

stoneye

striped snakehead

striped trumpeter

sturgeon

swamp eel

sweetUp bream

sweetlip emperor

Sydney cockle

r
tailor

tako

Tanganyika lates

tanner crab

Tasmanian whitebait

tasselfish

tench

terakihi

threadfin

threadfin bream

threadfm salmon

three-spotted crab

tlu'eefinger threadfin

thryssa

thu insi

tiger perch

tiger prawn

tigertooth croaker

tilapia

162
122, 123,P195

91
P193

52, 54, 56, 57, P191

91, 103,P193
54,P191

80
108

58,P191
146,P197

64,66,P191
101, 104,105, P193

92
149
36

P190
112
36

147
41-42

108
113
36
87

130
92

164-169, 170, P198
46
59

123
129
124

l4l,P196
78

62-63
87, P 192

64, 87
157

44
160
77

149
110, 121

127
47

109
126, 127,P195
125,126,P195

107,126-127

148
126
89

104
76

151, 154,P197
95

85-86, 128, P195
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tinfoil
tlra-vira

tongueflsh

tonguesole

toothfish
tope

trepang
trevalla

trevally

trey damrey

triggerfish
trochus

tropical rocklobster

tropical shark

tropical snapper

47
123
74
74
93
40

173
115, 129, 130-131

130,132-133, 134,135, P196
83
97

163, P198
147,P197

41
64-65, 87, 125, 136-138,

139-140,P196
trout 120,P195

trumpeter 141

tuna 100-102, 104, 105,115, P193

tunny 103

turbot 69, 71-72

tusk 62

whiteleg prawn

whitelined rockcod

whiting

wrasse

Y
yellow croaker

yellow sweetlip

yellow-spotted rockcod

yeUowbeUy flounder

yeUowfin tuna

yellowtail
yellowtail basa

yellowtail kingfish
yellowtail scad

yesso scallop

z
Zanzibar tilapia

zuwai crab

153
118

56-57
142

95
66

P194
73, 75,P192

103, 106,P193
135
48

135, P196
134
162

128
149

ubur-ubur

udang barong

udang pasir

udang putih

udang windu

unagi

unicorn leatherjacket

v
velvet leatherjacket

Victoria perch

w
wahoo

wakame

walking catfish
walleye pollock

warehou

warty oreo

wels catfish

West Australian dhufish

western Australian salmon

western rocklobster

whaler shark

whiptail
white banana prawn

white fillets
white pomfret

white shrimp

white snapper

white warehou

white-spotted dogfish

white-spotted spurdog

whitebait

whitecheek shark

whitefish

172
147
145
150
154
62
97

97, P193
77

104
174

51
52

129
112
50

94, 114, P194
44

147, P197
39-42

55
150

37-38

131
150

65, 139
130, P196
36, P190

36
110, 121,P195

42
37, 41
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Australia's 225 imported seafood species are superbly documented in this user-friendly and

comprehensive identification guide. Colour photographs, protein fingerprints, and fish fillet
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