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ABSTRACT

Several biological coding systems have been used by Australian State, Territory and Federal fisheries agencies.
Initially, agencies used either locally designed systems or a national three-digit system developed in the 1960s to
code and store data on aquatic organisms. These were mostly replaced by FISHLIST, a six-digit system
designed by CSIRO biclogists in the late 1970s. This list of names and codes expanded well beyond the scope
of its originally intended use, and finally became inadequate and unreliable. Invertebrates were included
unsystematically, ad hoc additions were made to the list resulting in duplication of species and other errors, and
only about one third of the Australian ichthyofauna was listed. These problems were compounded because
voucher specimens were not assigned, and disputed entries, such as doubtful or incomplete scientific names,
could not be checked.

FISHLIST was widely used within the Fishing Industry and the need to upgrade it became apparent. The
Fisheries Research and Development Corporation (FRDC) funded a study to redesign the system, correct the list
and improve access to the enhanced version. The upgraded system, ‘Codes for Australian Aquatic Biota’
(CAAB), now consists of eight-digit codes which allow for the systematic inclusion of all marine and freshwater
biota. Old finfish (as opposed to shellfish) codes remain unchanged except for the addition of a two-digit prefix
(37). The number of valid finfish species entries on the list has expanded from about 1400 to 4269. In addition, a
number of commercial groupings of species and imported fishes have been coded. This report includes lists of:
current ichthyofaunal entries, Australian commercial fin- and shellfish, and CAAB users. A brief summary of
fisheries coding systems used elsewhere is also included.
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Codes for Australian Aquatic Biota: an upgraded and expanded species coding system for Australian fisheries databases

1 BIOLOGICAL CODING SYSTEMS

1.1 The Need for Coding Systems

Effective management and protection of the environment depend on the accurate collection, analysis and
interpretation of biological data. Compiling and analysing such data has become easier with the advent of
computers, but only if it is stored systematically. Biological researchers need some means of getting data into a
database and retrieving information by species. This can be done several ways, such as by direct entry of names,
by using a pull down menu of names, or by alphabetic or numeric codes.

Many different coding systems have been devised for fisheries purposes on an international basis (see Appendix
A). Some countries have used codes provided by the United Nations Food and Agriculture Organisation or the
United States National Oceanographic Data Center. However, these lists are seldom comprehensive for a
particular region, which has forced many countries to design a system for their own needs.

1.2 Types of codes

There are many types of codes. Common (vernacular) and scientific names are codes of a type and could be used
as database codes. However, common names vary between, and sometimes even within, countries and States,
making them unsuitable as database codes. Scientific names or binomens (consisting of two Latinised words)
are also unsuitable, as they are subject to change based on new information. For example, the binomen for the
fish species marketed as snapper in Australia was recently changed from Chrysophrys auratus to Pagrus auratus
(Paulin, 1990). Had the scientific name been used as a code, it would have changed, causing confusion in
existing data sets and databases. In addition, scientific names are often long and unwieldy. The name of a local
whiptail, Idiolophorhynchus andriashevi, is made up of 29 characters. Such names are time-consuming to enter,
use a lot of computer memory space and can easily be misspelt (and may be misread by the database as separate
species). While some of these problems are overcome with look-up tables on a computer, a binomen gives no
indication of a particular species’ relationship to species from other genera. Scientists often want to group
closely related species (for example, by family), which cannot be achieved with common or scientific names.

In contrast to a code based on a complete name, an alphabetic, numeric or alphanumeric code assigned to a
particular species will remain unchanged if the species’ name changes. Such codes cut data-entry times, use less
space in a computer, can be retrieved more quickly than scientific names, and can be sorted and manipulated in
many ways. However, these codes can also be unpractical if the system attempts to include too much
information. “A numbering system which permits all biological taxa to have unique systematic numbers, all
ranks (levels) to be shown in fixed positions, and has enough empty room to permit future changes in the
systematics, needs a large number of digits (40 or more)” (Pinborg and Paule, 1990).

1.3 Fisheries Coding Systems of Australia

Various Australian State, Territory and Federal research agencies have used coding systems extensively. Some
systems, such as the Tasmanian Parks and Wildlife Services’ TASCODE (10 digits, or 11 for subspecies), are
intended to be all-encompassing, including codes for all Tasmanian animal and plant species. Others code only
selected biota. For example, the Census of Australian Vertebrate Species, designed and maintained by the
Australian Biological Resources Study, is an alphanumeric system (one letter followed by four digits) and
covers all Australian vertebrates except fish.

Fish (and other marine organisms) have been coded elsewhere. In 1963, the Department of Primary Industry
(DPD), in conjunction with the Australian Bureau of Statistics’ published the “List of Australian Commercial
Aquatic Fauna and Flora {Coded for Statistical Reference)”, a national three-digit coding standard that was
subsequently revised several times. The preface to the fourth edition (Anon., 1981} stated that, “The
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Commonwealth and State Fisheries Authorities have agreed on uniform common names for Australian
commercial fishes, crustaceans, molluscs, marine mammals, marine flora, and other marine organisms of
commercial value. These species have been arranged in accordance with species groups adopted by the Food
and Agriculture Organisation of the United Nations . . . On behalf of the Standing Committee on Fisheries, the
Fisheries Division, Commonwealth Department of Primary Industry, has prepared a code for use in coding
fishermen’s returns for subsequent machine-processing of catch statistics. Each species has a 3-digit code
number assigned to it.” Although species were coded into sections defined as “Teleostean Freshwater Species,”
“Flatheads, Gurnards, and Similar Species” and “Molluscs”, the codes were not constructed systematically.
Consequently, they did not link related species and were of little use in sorting data.

To further complicate matters, four-digit codes were later added to the list. The “Explanatory Notes” section in a
1988 Department of Primary Industries and Energy publication, Recommended Marketing Names for Fish
(Anon., 1988) stated that “entries coded 4000 and upwards are those not yet listed in the [‘List of Australian
Commercial Aquatic Fauna and Flora’]. Entries coded 5000 and upwards are those species imported in
commercial quantities, which are not locally occurring and are therefore not listed in the above publication.”

Despite the limitations of this list, it remained in use by several Federal and State fisheries departments. For
example, the Victorian Department of Conservation and Natural Resources (Fisheries Branch) and its
predecessors have used these codes at least since the mid-1970s. The Fisheries Department of Western Australia
used them from their inception in 1963 until 1989 and they introduced a local fourth digit to the coding system
in 1975.

In spite of attempts to standardise on the national three-digit system, some fisheries organisations have used
locally designed systems: CSIRO’s Division of Fisheries and Oceanography developed a four-digit system in
the 1970s for their Oceanic Fishery Resources Survey; the Northern Territory’s Department of Primary Industry
and Fisheries (Fisheries Research and Development) used a four-digit system from 1982 to 1988; New South
Wales Fisheries had a five-digit system for a number of years until 1987; and Queensland’s Department of
Primary Industries (Land Use and Fisheries) used a three-digit system from 1988 to 1992. The South Australian
Research and Development Institute (Aquatic Sciences) (SARDI) added codes to the national three-digit system
in 1982 to suit their own needs, after using the DPI codes since 1976.

The Fisheries Department of Western Australia and Tasmania’'s Sea Fisheries Division have not used
comprehensive, locally designed coding systems. However, some small-scale projects within various fisheries
departments used systems designed for their very specific needs. For example, Tasmania’s Sea Fisheries
Division used three-letter codes for analysing data from research on jack mackerel.

While locally designed coding systems have filled an interim need, a national system is preferable long term.
Many fish (and fisheries) cross State and Territory boundaries and a widely used national system would enable
data to be transferred easily between State, Territory and Federal departments and Industry. It would also
simplify the sorting of data, and reduce the considerable overlap of effort (in expertise, time and money).
Australia has such a system.

FISHLIST, a six-digit coding system of Australian aquatic fauna with a bias to fish, is managed centrally (by the
CSIRO Division of Marine Research} and is now used by a large and expanding number of governmental and
industry groups for fishery purposes (Table 1, Appendix B}). It has replaced almost all other national and locally
designed systems. Originally devised in 1978 by CSIRO fisheries biologists {Drs Garrey Maxwell and Keith
Sainsbury} during exploratory fishing surveys of the Great Australian Bight and North West Shelf, FISHLIST
was expanded over more than a decade to include nearly 3000 scientific names of fish and shellfish from all
areas of Australia’s Exclusive Economic Zone (EEZ).

Ali State and Territory fisheries departments, except the SARDI, now use FISHLIST and the system is rapidly
assuming the role of a regional standard. Tasmania first began using FISHLIST in 1979. Several other current
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users agreed (o use the system in the same year but have only recently incorporated it into their databases. The
Australian Fishing Zone Information System (AFZIS) database, which stores data on Australian Fisheries
Management Authority (AFMA) operations, licensing and logbook data from Commonwealth-managed
fisheries, was also constructed around this coding system in 1979. FISHLIST has been used Australia-wide in
CSIRO Division of Marine Research field programs. It is from all these databases that the management
strategies of many of our fisheries are based.

Table 1. Number of agencies using FISHLIST/CAAB since 1980. Numerous individual projects/programs/
divisions in the agencies use the coding system. Appendix B lists the agencies.

Year State/Territory Commonwealth Industry/other Total users
Government users Government users users

1980 | 1 0 2

1985 2 3 0 5

1990 5 3 1 9

1995 9 6 2 17

FISHLIST codes have been used during data collection and analysis by more than 20 projects funded by grants
of over $3m from the Fisheries Research and Development Corporation (FRDC) and its predecessors during the
last fourteen years. They are included in a number of recent publications of importance to Australian fisheries:
Marketing Names for Fish and Seafood in Australia (Anon., 1995), Australian Fisheries Resources (Kailola et
al., 1993), Field Guide to South East Fishery Quota Species (Kailola and Grice, 1994) and Sharks and Rays of
Australia (Last and Stevens, 1994). FISHLIST codes were also provided in guides to the deepwater prawns and
commercial trawl fishes of Western Australia produced recently for AFZ observers and fishers by the CSIRO
Division of Marine Research.

The FISHLIST system is based on the allocation (by CSIRO Division of Marine Research fish taxonomists) of a
unique six-digit.code to each species. For finfish species, the first three digits designate the family placement
and the last three digits represent its unique number within the family.

The family coding system (digits 1-3) follows an efficient ordination system used by several Australian
museums. This system, based on a classification proposed by Greenwood et al. (1966), is now somewhat
outdated but the taxonomic affinities of most groups are fairly similar.

The last three digits (4-6) have been assigned to species on an ad hoc basis and are not ordered systematically.
At one time, digit four was reserved to code subfamily or sex, but it was rarely used for such purposes.
Temporary codes were assigned when a species identity was not fully known; the fourth digit of the code was
designated as a five or an eight. In the case of commercial groupings of species within a family, digit four was a
nimne.

2 UPGRADE OF FISHLIST

2.1 Reasons for Upgrade .

FISHLIST was originally designed for use on a small scale by a single CSIRO user group. Due to its successful
local application, however, the system became popular and more widely accepted. This forced FISHLIST to
expand well beyond its original concept and design into a multiple-user system.
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For over a decade, species were added on an ad hoc basis. Commercial and other shellfish taxa were assigned
non-systematic codes. Although the list contained about 3000 entries, a third of the names used were outdated
{had changed in taxonomic reviews since they were included) or had been duplicated. Some were inaccurate or
based on misidentifications. Several species had as many as three separate codes, while other taxa, identified
only to genera, could not be linked to known species. Although some of the problem codes or names had been
highlighted as no longer current, they tended to clutter up the list and confuse users. Other species, including
foreign imports and some commercially important Australian taxa, needed to be added.

Furthermore, an increase in deepwater exploratory fishing surveys and the expansion of marine research
nationwide resulted in the collection of many uncoded species. Some were incorrectly, or not fully, identified,
and were assigned temporary codes, which further complicated matters. FISHLIST required analysing, revising
and correcting names and codes to produce an accurate and systematic list of all Australian fishes and

commercial invertebrates.

In the past, codes (both temporary and regular) were usually added to FISHLIST without designating a voucher
specimen, A voucher specimen, preserved and formally catalogued in a recognised fish collection, acts as a
permanent reference to a particular species or code; it can also be re-examined to confirm another specimen’s
identity. Without a voucher specimen and adequate information to positively identify a species allocated to a
particular code, many FISHLIST codes were rendered useless. Voucher specimens needed to be assigned to
coded species. '

The reliability of catch statistics depends on the quality of the data on which they are based. Data errors can
result in the loss of important information possibly leading to incorrect management advice. Taxonomic errors
in existing FISHLIST versions had the potential to corrupt data on Australian fishes. In recognition of
FISHLIST s national importance, FRDC provided funding to upgrade and correct the list and revise the system.

2.2 Upgrade Process

A list of the Australian ichthyofauna was compiled from the literature, an examination of museum specimens,
and through liaison with numerous fish taxonomists. The first part of a catalogue of Australian fishes (Paxton et
al. 1989) formed the basis for about half the fauna. FISHLIST was then corrected and expanded to include all
known Australian fishes by their currently accepted binomen. The assigning of voucher specimens to all entries
is in process and initially focuses on commercial species,

To allow for the systematic inclusion of invertebrates, the system was upgraded from six to eight digits, the two-
digit prefix categorising organisms into their major group (for example, finfish, crustacean, red alga or mammal;
see Table 2). The system’s name was changed to ‘Codes for Australian Aquatic Biota’ (CAAB) to encompass its
expanded scope. Further work by major group specialists is required to assign the Australian representatives
within each category. Although CAAB includes only aquatic organisms, a similar list of terrestrial biota could
be constructed if desired.

Valid six-digit finfish codes that had previously been assigned systematically remain completely unchanged (as
do family codes), except for the addition of the two-digit prefix for finfish: “37”. During the changeover from
six to eight digits (which began in July 1993), all current six-digit codes will be prefixed with “00”. Users can
continue to use the existing six-digit codes for fish but need to upgrade their data storage and analysis systems if
they wish to include new invertebrate data. Apart from finfish and commercially important shellfish, the *00”
section of the old FISHLIST will not be updated.

A computer system has been developed for systematic storage of CAAB data, as well as data entry and retrieval
(see Appendix C). The Oracle relational database is used for storage, and its tools, such as SQL*Forms, for user

interaction.

The design of the system had to meet certain criteria. For example, one of the most difficult, and perhaps most

4
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critical, is that no information would be overwritten. If information must be changed, it is stored as a new record
and the historical information is kept. Previously-used synonyms need to be kept for future reference, to ensure
that they are not identified as new species. The concepts of “current” (for example, for the currently correct
synonym) and “legal” (for example, for synonyms that have been correctly used in the past but are not current)
are used. This allows us also to identify synonyms that have been incorrectly, but widely, used. These concepts
of “legal” and “current” are used in many places, not just for synonyms.

Table 2. Two-digit CAAB major category codes. Primary sources were Parker {(1882), Clayton and King (1990)
and Brusca and Brusca (1990).

Code Category {(Groups) Common Name

10 Prokaryotae (Virus, Monera (including Cyanophyta}) Viruses, bacteria, blue/green algae

11 Rhodophyta Red algae

12 Chromophyta and Euglenophyta Brown and yellow/green algae

13 Chlorophyta Green algae, stoneworts

14 Fungi (includes Myxomycota, Eumycota, Fungj, slime moulds and lichens
Basidiomycotina and lichens)

15 Bryophyta, Psilophyta, Lycopodiophyta, Liverworts, ferns
Equisetophyta, Filicophyta

16 Vascular Plants (Pinophyta and Magnoliophyta) Gymnosperms, angiosperms

17 Protozoa Protozoans

18 Porifera Sponges

19 Cnidaria Jellyfishes, corals, anemones, hydras, etc.

20 Cienophora Comb jelties

21 Placozoa and Mesozoa —

22 Platyhelminthes Flat worms

23 Nemertea Ribbon worms

24 Aschelminthes (Nematoda, Nematomorpha, Rotifera, Nematodes, nematomorphs, rotifers,
Gastrotricha, Kinorhyncha), Priapula, Gnathostomulidae, gastrotrichs, kinorhynchs, priapulans,
Loricifera, Acanthocephala, Entoprocta gnathostomulids, loriciferans, acantho-

cephalans, entroprocts

25 Annelida Segmented worms

26 Echiurida, Sipunculida, Pogonophora, Vestimentifera Coelomate worms

27 Malacostracan Crustacea Crustaceans

28 non-Malacostracan Crustacea Crustaceans

29 Insecta Insects

30 Other Arthropoda (Cheliceriformes, Uniramia Scorpions, spiders, sea-spiders, tardigrades
[excluding insects: Oncyphora and Myriapoda],
and Tardigrada)

31 Gastropod Moltusca Snails and slugs

32 non-Gastropod Mollusca Molluscs

33 Ectoprocta (or Bryozoa), Phoronida and Brachiopoda Ectoprocts, phoronids, lamp shells

34 Echinodermata Echinoderms

35 Chaetognatha and Hemichordata Arrow and acorn worms

36 Cephalochordata and Urochordata Lancelets, tunicates

37 Pisces Fishes

38 Amphibia Amphibians

39 Reptilia Reptiles

40 Aves Birds

41 Mammalia Mammals

99 Unidentified —
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All changes in the new CAAB list are flagged by date, person and reason, creating a vital audit trail in case of
further inquiry.

As part of the design process, it has been necessary to encode the conventions used by the taxonomic
community. To an outsider, some of these seem unusual and, while they have all been included in the final
design, it has involved some fairly strenuous negotiations between taxonomists and system analysts.

3 CODES FOR AUSTRALIAN AQUATIC BIOTA (CAAB)

3.1 CAAB Format

CAAB is an eight-digit system for coding Australian aquatic biota. Each code relates to a species, and each
species is represented by a voucher specimen. Each entry consists of the eight-digit code, the species’ name,
author and date, the voucher specimen number, a common name and comments (e.g. alternative common names,
identification reliability, archival information).

The makeup of the eight-digit codes is “ccfffsss”, where “cc” stands for the two-digit categery code (Table 2)
and, in the case of finfish, “fff” for the three-digit family code and “sss” for the three-digit species number (sce
Table 3). The allocation of three digits each to family and species may vary; for example, in some categories it
may be more appropriate to allocate two digits to order and one to family or to allow two digits for species and
one for subspecies or variety. This is possible as long as the code consists of two digits for the category and two
sets of three digits for the remainder. The second set of three digits must be hierarchically dependent on the first
set. Numbering of the two-digit category codes begins at “10"” to remove problems of leading zeros on
computers. The eight-digit codes will be written with a space between the two-digit prefix and the remaining six
digits.

CAAB codes can be assigned to groups of commercial species (e.g. the two main species of warehou
(Seriolella) can be given a single code if required), to imported species and to species that cannot be accurately
identified. The coding system also allows users to construct temporary codes for their own purposes without
corrupting the central database (see Table 3).

A synonymy of old codes and a history of code changes will be maintained as part of the CAAB system
(although not included in routine distributions). Such information can be accessed if necessary.

3.2 Use of CAAB

CAAB (see Appendix D for ichthyofaunal section and Appendix E for commercial finfish and shelifish) will be
maintained by the Taxonomy section of the CSIRO Division of Marine Research. However, although managed
from a central point to avoid confusion or duplication, the non-finfish categories will be upgraded elsewhere.

For the list to be useful, access must be as wide and easy as possible. It is intended, subject to network security
constraints, to allow read-only access to the CAAB database through the worldwide web.

Copies of the list of current, valid codes will be available in hard copy form and also as ASCII files for transfer
by FTP and on IBM-compatible and Macintosh diskettes. Queries can be directed to:

CAAB Database Custodian phone: 03) 6232 5222

Fish Taxonomy international: 61 3 6232 5222

CSIRO Division of Marine Research

GPO Box 1538 fax: 03) 6232 5000

Hobart international: 61 3 6232 5000
Tasmania, 7001, Australia email: gordon.yearsley @marine.csiro.au
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Table 3. The structure of the B-digit CAAB codes (ccfffsss) for finfish. Also see Appendix C.

Code/digits

Meaning

Category code
(First 2 digits: cc)

Family code
(Digits 3-5: fff)

Species code
(Digits 6-8: sss)

= These two digits define broad groups or categories of organisms (Table 2). A
temporary code of “00” is in use during the changeover pericd from six to eight digits.

* These three digits represent families. The farnily codes used for finfish (category 37)
are based on a system adopted by Australian museums. Family codes for other groups
will be assigned later.

» Family codes 980-989 are reserved for groupings of species that span families but are
to be used for locally-defined groups on a temporary basis (similar to species nambers
200899 below).

+ Family codes 990-999 are reserved for groupings of species (usually commercial) that
span families (e.g. “shark™).

« These three digits represent Australian species within each family up to species number
749 (ccfif749).

« Numbers 750-799 in each family are reserved for imported commercial species that
are not found in the EEZ (here defined as within 200 miles of the Australian mainland
and Tasmanian coasts, including Lord Howe Island and inland waters) and species
imported live for the aquarium trade.

« Numbers 800-899 within each family are to be used locally as temporary codes for
species that have not been rigorously identified. These may be new species or may, after
investigation, turn out to be species that are already on the list. The local temporary code
becomes cbsolete when the organism is identified and a permanent code in the range
001-749 found or assigned. The temporary codes are for personal-only use and will not
be added to the central database. However, for the benefit of future users of various data
sets, workers should both ensure correct identifications and replace the temporary code
with a permanent code as soon as possible,

» Numbers 900-999 within each family are reserved for identifiable and nameable
commercial groupings within the family (e.g. warchou—Seriolella brama and §.
punctata).

Users are responsible for identifying their specimens for information to be recorded in their own databases. This
can be done by using recognised literature and keys to find the accepted scientific name for the species, or by
comparing their specimens with voucher or other representative specimens. From their identification they can
use the coding system to find the appropriate code. If their species is uncoded, it may be a synonym of a coded
species. This can be checked by searching through the complete CAAB file and by obtaining help from
taxonomists. However, if the species is valid but not on the list, the user will request the CAAB custodian at
CSIRO’s Division of Marine Research to add it. (This can only be done for finfish at present). A voucher
specimen must accompany the request.

The finfish section of CAAB will continue to be updated as new information comes to hand. This will ensure
that fisheries researchers and industry personnel have access to an up-to-date coded list of Australian fishes. The
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finfish voucher specimen and common name sections are currently incomplete and no attempt has been made to
standardise common names.

The non-finfish section of CAAB includes all the commercially important Australian species and many others of
interest to various researchers. These codes are still available for use but with the addition of the interim two-
digit category code: “00". Each species will be assigned a new eight-digit code (including the relevant two-digit
category code) when appropriate systems are designed. Except for commercially important species, new non-
finfish codes will not be assigned until they can be done so systematically. While this will cause inconvenience
to some researchers, the long-term advantage is that all taxa on CAAB will ultimately be entered systematically.

3.3 Voucher Specimens

A recent FRDC-funded study into the seafood consumption patterns of Australians revealed that the single most
important factor to consumers buying fish is that the fish is correctly labelled (Kitson, 1992). However,
consumers are not always confident that this is happening. At present, there is no established procedure for the
validation of fish marketing names in Australia, although there have already been several law suits both here and
overseas involving the use and misuse of these names. Assigning recommended common names and CAAB
codes to voucher specimens (in Australia} has obvious benefits if marketing names are legislated. Voucher
specimens, if designated to represent each CAAB code, can be produced or referred to in disputes over
identification. Species codes will relate strictly to the species that the specimen represents rather than to a
scientific name; the list will be maintained with this convention in mind, However, in most cases, the scientific
name and voucher are likely to be synonymous.

CSIRO Division of Marine Research taxonomists are responsible for allocating finfish voucher specimens
following the steps outlined in Figure 1. Specimens will be registered in CSIRO’s .S.R. Munro Ichthyological
Collection in Hobart or at local museums. Responsibility for allocating non-finfish voucher specimens is yet to
be determined and these specimens will be housed in other Australian biological collections.

In addition, colour transparencies of voucher specimens of commercial species are kept in the photographic
index of the [.5S.R. Munro Ichthyological Collection. As voucher specimens lose their colour during
preservation, the photographs will provide a permanent record of the colour pattern of each species.

4 DISCUSSION
4.1 Discussion of CAAB

The systematic inclusion of nen-finfish species was made possible by the addition of two-digit higher category
prefixes. Ideally, experts in the taxonomy of these groups will design the coding frameworks (six-digit systems
within each two-digit category code for the addition of non-finfish species) to be incorporated in the CAAB
database. Full advantages of the eight-digit systern will be gained when these systems are designed.

CAAB is comparable to fisheries coding systems used overseas. None is identical to CAAB but most are also
numeric. In conjunction with the numeric codes, some countries (e.g. Iceland) use a three-letter identifier. These
are usually mnemonic and therefore easier to remember in the field than a numeric code. The identifiers are
linked to the numeric codes on databases. In Australia, AFMA includes three-letter mnemonic codes (e.g. SBT
for southern bluefin tuna) on their logbooks. These assist fishermen and observers to record catch data at sea.
Similar codes have been used in various fisheries departments in Australia over many years and can continue to
be used with CAAB.
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Figure 1. Flowchart showing the steps for assigning new voucher specimens
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4.2 Discussion of Ichthyofaunal Section

Nelson (1994) stated that there are 24 618 valid species of fishes worldwide; about 17% of these (4269) are
listed here from Australian walters. At least 200 fish species listed on CAAB are undescribed and many more are
held in Australian museum collections, awaiting description by taxonomists. These will be added to CAAB
when described or as requested. With these included, the Australian fish fauna totals nearly 4500, This agrees
with Paxton et al.’s (1989) prediction that Australia’s total fish fauna “will exceed 4000 species and approach
4500 species.” Table 4 lists other characteristics of the Australian ichthyofauna,

Table 4. Composition of the Australian ichthyofauna as listed on CAAB.

Characteristic Number % of total
Total number of species 4269

Number of shark and ray species 303 7.1

Total number of genera 1483

Total number of families 324

Number of monotypic families 74 22.8
Average number of species per genus - 29

Average number of species per family 13.2

Average number of genera per family 4.6

The five families with the most species:

1. Gobiidae 319 7.4
2. Labridae 172 40
3. Serranidae 145 3.4
4, Pomacentridae 138 32
5. Apogonidae 126 3.0

The five families with the most genera:

1. Gobiidae 84 5.6
2. Labridae 43 29
3. Syngnathidae 39 2.6
4. Scorpaenidae 38 2.6
5. Serranidae 31 2.1

The five genera with the most species:

1. Apogon 66 1.5
2. Epinephelus 46 1.1
3. Gymnothorax 38 09
4, Chaetodon 34 0.8
5. Diaphus 31 0.7

A number of nomenclatural and taxonomic problems on the ichthyofaunal section of CAAB should be
mentioned here. Solutions to these {and similar) problems will be included in CAAB upgrades when possible.

The identity of some macrourid specimens (family number 232), assigned as voucher specimens on FISHLIST a

number of years ago, could not be confirmed. The vouchers are on loan overseas and have not yet been
retrieved.

10
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The family Muraenidae (060) Ccontains preblematic records of Gymnothorax reticularis and G. of angusticauda.
In such cases, where species were added to FISHLIST but their identification or presence in Australia is not
confirmed, the entry has been retained on CAAB with a relevant comment.

The ichthyofaunal section of CAAB is not intended to be accurate phylogenetically. The famiiy numbering
system, adopted widely by Australian museums, was based on Greenwood et al. (1966) and is inconsistent with
current knowledge. In addition, some fishes were not placed in the correct family in earlier versions of
FISHLIST. For example, the pygmy perches were listed in the family Kuhliidae but are now considered part of
the Percichthyidae. To maintain consistency for users who have these fishes coded in data sets, these errors have
not been removed.

11
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Table 5. Contributing taxonomists, with their institution and area(s) of assistance.

Name Institution Area(s) of assistance

G. Allen Western Australian Museum, Perth pomacentrids, acanthurids, miscellaneous

D. Bellwood  James Cock University, Townsville scarids

G. Bohlke Academy of Natural Sciences, Philadelphia muraenids

P. Castle Victoria University of Wellington, Wellington  congrids

R. Daley CSIRO Division of Marine Research, Hobart miscellaneous

W. Eschmeyer California Academy of Sciences, San Francisco miscellaneous

R. Fricke Staatliches Museum fiir Naturkunde, Stuttgart  catlionymids, tripterygiids, psychrolutids,
draconettids

M. Gomon Museum of Victoria, Melbourne trachichthyids, triglids, labrids, scarids,

i miscellaneous

P. Hamr Inland Fisheries Commission, Hobart galaxiids

D. Hoese Australian Museum, Sydney gobiids, clinids, soleids, tetraodontids,
miscellaneous

B. Hutchins  Western Australian Museum, Perth monocanthids, balistids, gobiesosocids,

W. Ivantsoff
T. Iwamoto
P. Kailola
R. Kuiter

J. McCosker
R. McKay
J. Nelson

J. Paxton

J. Randail
B. Russell
K. Sasaki

J. Thomson
A. Williams

Macquarie University, Sydney

California Academy of Sciences, San Francisco

Bureau of Resource Sciences, Canberra
Aquatic Photographics, Melbourne

California Academy of Sciences, San Francisco

Queensland Museurmn, Brisbane
University of Alberta, Edmonton
Australian Museum, Sydney

Bernice P. Bishop Museum, Honolulu
Northern Territory Museum, Darwin
Kochi University, Kochi

retired, Hobart

CSIRO Division of Marine Research, Hobart

miscellaneous

atherinids

macrourids

ariids, miscellaneous
mullids, miscellaneous
muraenids

sillaginids, haemulids
miscellaneous
myctophids, miscellaneous
miscellaneous
nemipterids, labrids
sciaenids

mugilids

macrourids, miscellaneous
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Australian Museum specimens and to Don McAllister {Canadian Museum of Nature, Ottawa) for information on
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7.1 Appendix A: Coding systems used elsewhere

Fisheries departments of the top fisheries producing countries of the world (and many others) were approached
to provide information for this summary. Replies were not received from at least 20 countries.

Country Coding System Information Supplied Byt
Austria none O. Schultz/B. Herzig, Naturhistorisches
Museum Wien
Canada currently use separate zonal systems D. Rivard, Fisheries and Oceans
consisting of three digits and a three-letter
identifier; plan to implement a numeric system
of seven or twelve (NODC*) digits
Costa Rica none W. Bussing, Universidad de Costa Rica
Iceland local system under revision; use FAQ s** G. Stefansson, Hafrannsdknastofnunin
three-letter identifier for international work
India four-digit system P. James, Central Marine Fisheries Institute
Indonesia none S. Bahar, Research Institute of Marine
Fisheries
Israel none D. GolanifA, Ben-Tuvia, Hebrew
University of Jerusalem
Japan have a comprehensive system but rarely used; A. Yatsu, Fisheries Agency of Japan; K.
use a three-digit identifier in joint observer ~ Sasaki, Kochi University; H. Horikawa,
program with Canada and the USA " Nansei National Fisheries Research
Institute
Kuwait none but one to be implemented shortly M. Hossaini, Kuwait Institute for Scientific
Research
New Zealand three-letter system P. McMillan, Ministry of Agriculture and
Fisheries
Nigeria none M. Okpanefe, Nigerian Institute for
Oceanography and Marine Research
Norway possibly use seven-character mnemonic code R. Froese, International Center for Living
or the RUBIN*** system Aquatic Resources Management
(Philippines); E. Stengérd, Nordic Code
Centre (Sweden)
Peru none B. Cervantes, Instituto del Mar del Peru
Philippines none R. Froese, International Center for Living

Aquatic Resources Management

Continued...



Codaos for Australian Aquatic Biota: an upgraded and expanded species coding system for Australian fisheries databases

{Appendix A Table continued...)

Romania none

Saudi Arabia FAO** system

South Africa a few numeric systems
Sweden RUBIN*** ¢codes and numbers
Taiwan none

Russia four—five-digit system

United Kingdom of NODC* system; three-letter FAQ**
Great Britain

United States of four-digit system (National Marine Fisheries
America Service) for commercial or managed
fisheries; twelve-digit system (NODC*)
for taxonomy

T. Nalbant, Institute of Biological Sciences

A. Al-Medbil, Ministry of Agriculture and
Water

G. CIliff, Natal Sharks Board
E. Stengard, Nordic Code Centre
K-T Shao, Academia Sinica
A. Kotlyar, Academy of Sciences

R. Ayers, Ministry of Agriculture,
Fishertes and Food

M. Holliday, National Marine Fisheries
Service

t Researchers listed are not necessarily involved with the design, management or use of their country’s coding system. The
institutions listed are within the country in question unless otherwise indicated.
* NODC = National Oceanographic Data Center (USA). The NODC coding system consists of up to twelve digits divided

into six two-digit taxonomic categories.

** FAO = Foed and Agriculture Organisation (of the United Nations). FAO use a three-letter identifier in conjunction with a
thirteen-digit code (for systematic sorting) and a two-digit species group code.

**#* RUBIN = Routine for Biological Information (managed by the Nordic Code Centre). RUBIN codes are mnemonic,
consisting of eight characters and two digits. RUBIN numbers, which are used for systematic sorting, consist of twelve

digits.
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7.2 Appendix B: CAAB users

State/Territory Government users:

Australian Maritime College

Department of Primary Industries, Queensiand (Land Use and Fisheries)
Department of Primary Industry and Fisheries, Northern Territory (Fisheries Research and Development)
Fisheries Department of Western Australia

Marine Resources Division, Tasmania

New South Wales Department of L.and and Water Conservation

New South Wales Fisheries

Queensland Department of Envircnment

South Australian Research and Development Institute (Aquatic Sciences) T
Victorian Department of Conservation and Natural Resources (Fisheries Branch)

Commonwealth Government users:

Australian Bureau of Statistics

Australian Institute of Marine Science

Australian Fisheries Management Authority

Bureau of Resource Sciences

CSIRO Division of Marine Research (Australia-wide)

Fisheries Policy Branch, Department of Primary Industries and Energy

Industry/other users:
Sydney Aquarium
Australasian Regional Association of Zoological Parks and Aquaria

t FISHLIST used previously by one biologist
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7.3 Appendix C: Functional and design specifications of CAAB
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Functional Specificalion

1. Title
1.1. The shon tille of the system is: "FISHLIST".

1.2. The full title of the system is:
"Species Codes for Australian Aquatic Fauna and Flora”.

2. Date

This functional specification is dated 20th November, 1890

3. Preparation

This specification was prepared by Graeme Morris and Peler Last of the CSIRO Marine
|.aboratories. '

Enquiries should be directed to:
Graeme Morris
CSIRC Marine Laberatories
Box 120

Cleveland Qid 4163

07.286.8222

4. General Description

4.1. Primary Objeclive

The FISHUST system is to maintain a list containing a single, struclured 8-digit
numeric code for each species of marine and freshwaler animal or plant (fish,
crustacea, molluscs, algae, seagrass, etc) found (actually or potentiaily) in Australian
waters, or imported as a seafood product. The system will also hold, as appropriate,

FISHLIST 1
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4.2

FISHLIST

for each species, one or more scienlific namas (genus and specific names, with
qualifier if necessary and reference if available), as well as common names and/or
recommended marketing names.

Operation

The primary driving force for use of this list is people who need codes for'species
about which they want to store information {eg catch) in a database. Users are
responsible tor identification of their species. This may be by using the recognised
literature and keys to find an accepled scientilic name for the species, or by
comparing it with voucher or other specimens to find a match (see the Appendix
headed "What is a species?” for further details on this process). From this
identitication, they will use the FISHLIST system to find a code, either by direct
access, or by request to the taxonomy section or by reference to a printed copy of
the fist. Note that, because some identificalion keys may be old and species names
change (see the Appendix), the name for which the user is trying to find a code may
no longer be current, even though the species is on the list, now under a different
name. In such a case, it is important that the user be able to search through previous
{non-current but still legal) names.

in the case where a species name is not on the list, the user will request the
taxonomy section of CSIRQO Division of Fisheries to add it. A voucher specimen
should accompany the request. CSIRODF will check (using FISHLIST, the literalure
and their knowledge and expertise) that it is not a species which is already on the list
under a different name. If it is on the list under a different name, and the name that
the requester has supplied is not on FISHLIST as a valid synonym, it will be added
(for next ime!) and the requester will be advised. If the species is one which is not
yet on FISHLIST, it will be added by the taxonomy section of CSIRODF.

There will be cases where a species code is required (to use for storing information
in a database), but the fish has not been fully identified. These may be new species
or may, after investigation, turn out to be species which are already on the fist. These
fish are assigned a "temporary” code which is not one of the normal series of codes.
It is expected that, when the fish is identilied, it wili either be one that already has a
number or will be assigned a new code in the normal series if it is a new species.

Printed copies of the list will be needed for external users to consult to find codes
from names. Machine-readable copies of the list will be needed by other computer
systems holding databases using lhe codes so that they can translate the codes into
names.

Functional specification



5. Data integrity rules

Referenlial integrity

5.1. Before afamily code can be added, its category {suprafamilial) code must exist. A
category must not be deleted if famifies exist for that category.

5.2. Belfore a species code can be added, its family code must exist. A family code must
not be deleted if species exist for that family.

Scientific names

5.3. The structure of a scientific name is as follows:

53.1.

532,

5.3.3.

53.4.

5.35.

5.3.6.

Genus species qualifiers Authority

eg Thunnus maccoyii (Castlenau, 1872)
eg Sillago robusta Stead, 1908
eg Hyporhamphus regularis ardelio (Whilley, 1931)

The genus name is always a single word and its first letter is always
capitalised.
The species name is usually one word but may be more and has no
capitals.
The qualitiers field may be used for such entries as:
"t xxxxxxx"
it is usually absent.
The authority is of the form:
Surname, YYYY, or
(Surname, YYYY) - 1ihe brackels indicate that a change has been
made since the original déscription. The name
, and date do not, however, change.
where YYYY is a year. .
The first letter of the surname is capilalised.
To be a legal and complete species name, the genus, species and
authority must be present. However, there will be occasions where an entry
may be made lo the list with one or more of these missing.
The genus and species name are either italicised or underlined.

5.4. The same genus must not occur in two different families.

55. ltis possible for a species 10 have no scignlific name

FISHLIST
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Species codes

5.6.

Particular pattems of codes may only be assigned by particular people:
cefff001 - ccEfE£799: CSIRO taxonomist

ccfffB800 ~ ccfffB899: Any user - FISHLIST will not hold these numbers
and should stop any attempt to use them on the
central list. '

ccff£900 -~ cc£££990: CSIRO taxonomist

ccff£991 - ccfff999: Defined - no one to redefine

cc950000 - cc979999: Not currently used.

cc980000 - cc9B89999: Any user - FISHLIST wilt not hold these numbers
and shouid stop any attempt to use them on the
cendral list.

¢c990000 - ¢c999999: CSIRO taxonomist.

cc = 011099 (category)
f#f = 001 to 949 (family)

Common/marketing names

5.7.

5.8.

5.8

5.10.

5.11.

5.12.

Common names are valid only for a States or part thereof.
Marketing names are valid Australia-wide.

Marketing names are a subset of common names, ie a marketing name is always a
legat common name in all States. '

A common name or @ marketing name may encompass more than one species.
It is possible for a species to have no common name

it is possible for a species l¢ have no marketling name

Current/leqal

5.13.

5.15.

FISHLIST

At any time, there may be more than one scientific name related to the code for a
family or species. Some of these will be legal synonyms and others wiil be names
used in the past which are no longer accepted. However, there will always be only
one "current” name (the senior synenymy.

. A calegory may have more than one name but only one wilt be "current”.

At any time, there may be more than one common name in any one Stite or area
related to the code for a tamily or'species. Some of these will be legal names and
others wiil be names used in the past which are no longer accepted. There may be
more than one "current” legal common name.

Functional specilication



5.17.

5.18.

5.18.

5.20.

5.21.

At any time, there may be only one acceptable markeling name for any species.

Only one record for each primary key in each table (except commorn/marketing
names) may be ‘current’.

Any record which is 'current’ must also be legal.
The same scientific name may not be in current use for two species.

A species may be defined by more than one specimen, (eg in more than one place),
but one will be identiflied as ‘current’,

A vacated code may nol be reused

Design considerations

6.1.

6.2,

6.3.

6.4.

6.5.

B.6.

FISHLIST

Because of possible misspellings (and slight changes of spelling over time}) ail
comparisons of names should use an algorithm like SCUNDEX.

It must not be possible for a person t¢ add or modify a record without updaling the
appropriate audit trail items in the record.

All history must be kept, in a form easily accessible to users, except where the
entries were originally incorrect due 1o mistyping and could not have caused
confusion o outside users.

The system must, when it is {or could be} expecting an addition, ask first for the
name and then relurn a suggested species code and status. It the species is on the
fist, the code will be the current code and status will be "Already on list”. If it is not on
the list, the code will be the nex! available code in the appropriate series {actual
species, commercial).

The system must automatically maintain the “currency” information (dates, elc).
Users must not be permitted to accidentally change this dala.

A coding sysiem musl be available to use for species which have been caught and
need o be added lo a calch database, but have nol yet been fully identified. The
numbers assigned for this purpEJse are a subset of the 8-digit coding system and
consist of the species numbers 800-899 within every family and familigs 960-969
within each category. These numbers will never be used on the central list and their
meaning will be internal to the database or organisation within which they are used. it
is the expectation thal they will later be converted lo a different, permanent, number.

Functional specification



6.7.

6.8.

6.9.

6.10.

FISHLIST

Changes which could cause confusion to users must be nolified by way of regular,

automatically generated, reports. These changes include:

6.7.1. addition of new species

6.7.2. changes in currency of names (addition of new, current name or promotion
of previously flegal name to be current name).

6.7.3.  delelion of a name as a legal name

The system must include facilities for transter of lists of species in appropriate
formats to other syslems, in particular to AFZ1S.

The fact that CSIRO maintains this list on behalf of many external users must be
kept in mind. The nature of this list as a "service” to others, ralher than a completely

interal facility implies some constraints.

Structure and meaning of the species codes

The species code is an 8-digil numeric code, structured as follows:

15t 2 digits Category code

Not yet completely defined.

00 is reserved to provide compatibility with the current 6-
digit codes, which will stay in circulation for a
changeover period. See later section on
“Conversion”.

Categories for which codes will be assigned include be
fish, crustaceans, molluscs, echinoderms,
coelenterales, ascidians, algae, seagrasses, etc.

Next 3 digits (3-5) Family code.

The family codes used for fish are based on a system
ysed at the Australian Museum and since adopted
by other museums in Australia. An attempt will be
made lo assign the codes for olher groups as
systematically as possible.

Family codes $50-399 in each category are reserved for
(usually commercial) groupings of species which
span famiiies {(eg shark).

Family codes 980-989 in each category are reserved for
the same purpose as 990-359 (groups which span
tamilies) but are lo be used for locally-defined
groups on a temporary basis, similamo species
nurmbers 800-899 below.

Functional specification



6.11.

7. Users

Last 3 digits (6-8) Species number

' This is a conseculive species number within the family.
This applies up to species number 799 within the
family (cctft799) and then special coding systems
take over. Numbers 800 to 899 within the family are
reserved to be used locally as temporary codes for
species that have not been rigorously identified. The
expectation is that these will be reassigned to a
permanent species number in the range 000 to 799
in time. Numbers 900 to 999 within the family are
reserved for identitiable and nameable commercial
groupings within the family (eg 00441904 is tuna, a
subgroup of species within family 441, category 00).

In this system, the species is o be identified by the specimen or specimens lodged in
the CSIRODFR reference collection and this entity will be what the code relates to
{see Appendix A). This correspondence between code and specimen will be
continually added to but would only be changed in exceptional circumstances (eg a
specimen moved to a different family, a specimen found to be 2 species, two or more
specimens on the list found ¢ be one species).

The list is used by a large and expanding number of governmental and industry groups for
the identification o marine species in computer databases. In particular, it is used for
species coding in the Australian Fishing Zone Information System, which is used to store all
logbock data from Commonwealth-managed fisheries. It is now by far the most widely used
list for the purpose in Australia and is rapidly assuming its originally envisaged role of a
standard Australian list.

7.1,

7.2.

FISHLIST

CSIRO Taxonomy seclion

Primary responsibility for maintenance and integrity of the list rests with the
taxonomy section of the CSIRO Division of Fisheries, although outside organisations
often initiate the requests which add new species to the list.

CSIRO scientists

CSIRO scientists wiil often need to find a code for a species that they have caught
on a research cruise. The CSIRQ catch database identities a species fy its species
code on FISHLIST. The CSIRO scientists will aiso be responsible tor providing
specimens for the reference collection to assist in future identification of the species.

Functional specification



7.3.

7.4.

This will also mean that CSIRO'scienlists may identify existing species by
comparison with specimens, rather than by reference lo the literature or keys.

Operators of exiernal databases

In the same way as CSIRO scientists use FISHLIST codes for storing species
information in catch databases, many other organisations use the same codes. They
are more remote from the CSIRO specimens which help in species identification, so
will often determine the species code from the species name, after some olher form
of identification. To assist with providing meaningfut output {names instead of codes},
people designhing such databases will need access lo machine-readable copies of
cross references between codes and current names.

Users of databases

Users of both the CSIRO database and exlernal databases will somelimes need to
have access to species codes to formulale queries against the databases where
species information is stored using FISHLIST codes, although most databases will
offer a simplified way of doing this without knowing codes, for routine queries. In
cases where output from the databases is provided in the form of species codes,
users will need access to FISHLIST codes to interpret this information.

8. Intedaces wilh olher systems

8.1

8.2

FISHLIST

input

There is no input from other computerised systems. New species or updates to the
list are generated in various ways but always manually entered.

Qutput

Complete species lists in machine-readable form must be available for database
systems holding catch and effort information. In particular, the AFZIS system
maintained by the Australian Fisheries Service must receive regular updates of the
complete list with numbers, current scientific and common names only, in a form
easily accessed by ils calch and effont subsystem. Other systems will require
updates of eilther the complete list or subsets yet to be delfined. No such other
systems have been specitically.identified at this time.

Functicnal specification



9. Operalicns
91. Insert

9.1.1.  Add new species to list
9.1.2.  Add new scienlific name - current
_ - not current
8.1.3. Add new cominon name - current
- not current
9.1.4. Add new marketing name- current
- not current

9.2. Update (probably done by insert of new "current” record)

9.2.1. Change scientific name - genus
- gpecific name

922. Correct error

9.2.3.  Revision of family - previously separate species lumped together
- previously single species split

9.3. Repor

9.3.1.  Queryonpame - species - scientific - current
- everused
- common/marketing - current
- everused
- family
9.3.2.  Query on species code
9.3.3.  Query on location of specimen
9.3.4.  Printed reports - alphabetical fist by scientific name
- aiphabetical list by common name
- numeric listing
(The reports should have options to print only current or {ull historical
information)
9.3.5. Transfer list of species 1o another computer
- complete - current
- historical
- subset based on codes in another database

FISHLIST
Functional specification



10. Data {low

Literature —~—---—-- \
Scientists -----—- +——-> Taxonomists --—-—-——=-= > Database

-New species |

-Changes |

|
! ! |
Interactive Reports Transfer
queries

11, Volumes

~ There are cumrently aboul 3500 species entries on the list. With the addilion of synonymies,
it can be expecled that there will be about 7000 scientific names and approximately the
same number of common names,

Past experience indicates that there will be of the order of:

30 additions of new species per year
20 changes of scientific name per year

It could be expected that there will need to be a transter of the complete list to AFZIS
{assuming that they are on different hardware/software platforms} approximately every 2
months.

We have no information to suggest the velume of interactive queries since it is not a feature
currently available (all access is through printed copies of the list). It could be expected lo
be small initially and may then become the major form of access.

FISHLIST 10
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12. Present system

12.1. Description

The list currently exists as a series of sequential files, each containing a list of
species name/code correspondences. A combined list is generated as required from
these individual lists. Each list was originally maintained for a particular purpose by a
particular scientist, in consultation with a central person who attempled to ensure

* that codes were not duplicated. In many cases, these scientists have now either left
the Division or have moved on to new projects and have little interest in maintaining
the lists. There is no longer much point in keeping these separate lists.

The combined list is made available in three forms. Two of these are for people to
read and use as reference documents. The difference between them is that one is
sorted into alphabetical order by species scientiiic name and the other is sorted by
code number. The third form is a computer file structured for reading by computer
programs. This is used, for example, by the Australian Fishing Zone {nformation
System (AFZIS) for species identification.

Currently the species code is a 6-digit code, constructed in basically the same
method as proposed above for the last 6 digits of the 8-digit code. However, it is only
systematic for fish species (codes 000000 - 470999), and the “family” codes above
599 have been used in a fairly ad hoc manner for all non-fish species.

12.2. Recognised problems

It has been recognised for some time that the current FISHLIST system, which was
developed over 10 years ago, is inadequate for present needs. It was never properly
designed but merely evoived and sat on top of other requirements. The 6-digit coding
system (see later), while entirely adequate for fishes, has not lent itself to the
addition of other marine animals, which have been added in a non-systematic
manner. The system does not maintain satisfactory information on changes made to
the list, nor does it keep adequate information on synonyms for species names,
resulting often in requests for addition of "new" species which are merely the same
species under an older name which may have been deleted from the list.

12.3. Major differences between present system and proposed gystem

Changes fall into the {ollowing areas:

12.3.1. Species codes will relate much more strictly to an Australian specimen of
the species rather than to the name, and the list will be maiptained with that
convention in mind.

FISHLIST 11
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13.

14,

15.

12.3.2. Species codes will be 8 digits and will handle non-fish species properly and
systematically (ie in families similar lo the structure for fish species) while
maintaining the fish species codes substantially untouched (only the
addition of a two digits category code).

12.3.3. The history of changes other than lyping errors will be kept.

Conversion

The current proposal is to include all 6-digit codes as legal 8-digit codes for a conversion
period of several years. This will be accomplished by éssigning them a "category code” of
00, which will not change the value of the code. This list of 6-digit codes will no longer be
maintained nor added to.

All 8-digit codes relating to fish species will be duplicated into an 8-digit code with the
appropriate category code for tish added to the front.

All 6-digil codes relating to non-fish species will need to be changed o 8-digit codes
systematically within the appropriate categories.

Funding

The CSIRO Division of Fisheries Research has been given a grant by the Fisheries Industry
Research and Development Trust Fund lo:

- develop a new system for maintaining the [ist

- systematically investigate the taxonomic aspects of the fist.

Time rame

The project has funding for two years starting from 1 July, 1990. Most of the effort (and
money) will be spent on the taxonomic exercise and a taxonomist has been hired to carry
out this task. Il is desirable to have this computer system in operation as soon as possible,
although it is recognised that the taxonomist can do useful work without it being completed.
it is envisaged that this system should be in operation before the end of June, 1991.

FISHLIST 12
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16. Target platform (hardware and soﬁwaré)

17.

Since the Division already has ORACLE as its database system, it is expected that the
system will be developed using this. Currently, it is installed on a MicroVax i at the
Cleveland (Brisbane) laboratory at is expected that FISHLIST will be developed on this Vax.
Since the system will finally need to run at the Division's Hobart site, which currently only
has ORACLE on a Macintosh computer and has no database system on its main Vax
Iacilit_y.,it is expecled that FISHLIST will be, for its initial use, ported to a PC running
ORACLE.

Areas yet to be addressed include:

16.1. Whether we provide network access for interactive queries

16.2. Whether it is possible 1o provide users with copies of the complete system as a PC
application as well as data.

Operational considerations

17.1. Misidentifications

The list needs to be maintained in such a way as to cause minimum pain to extemnal
users. In particular, the relationship between code and species as defined above
must be bome in mind. It must be remembered that external users wili usually not
have access even lo local specimens maintained by CSIRO.

17.1.1. Misidentification of the local specimen

1f it is discovered that the local specimen, to which the code on the list
refers, has been misidentified, it will probably be necessary, in order o
avoid confusion, to make the current code number invalid (and never reuse
ity and create either one or two new numbers. One would be for the original
specimen, with new identilying information. The other would be for the
species that it was thought the specimen referred to. However, this second
ohe would only be added if:

- this species was known 10 occur in Australian waters, and

- @ specimen was provided.
The reason for invalidating the existing number is because it needs to be
assumed that external users may have comectly identified the species from
information available to them and used the code on the list corresponding
to the name. Invalidation of the number will bring the problem to their
altention when next their copies of the list are updated. Users should also
be specifically informed, particularly where they are likely to have used the -
code. Users will need 10 change all entries in their databases which refer to
this species.

FISHLIST 13
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17.1.2. Misidentification of a species to be coded (against the local specimen)

This may be caused either because the local specimen is wrong and the
species is right (in which case the aclion above should be initiated), or
because of “operator error” causing a local misidentification and therefore
miscoding of the species in a user's database. In this case, of course, when
the mistake is later found, the user will be responsible for repairing their
databases in which they have used the incorrect code.

17.2. Taxonomic dynamism

Revisions of the list will occur where species are renumbered. This will occur through
taxonomic revisions of families. Normally, this will be expecled to aftect all people
involved in identifying specimens of families atfecled by lhe revision and it is natural
to change the codes 1o reflect the new understanding ol the taxonomy. At the least,
however, users must be informed of these changes, preferably in advance.

17.3. User registration

Several operations above require that all users be able o be contacted, either to
inform them of changes or to provide regular updates lo the list. This will mean that a
list ot known users will need to be maintained for this purpose.

18. Security

This system holds no confidential data and access will be unrestricted. However,
modifications must be restricled to a single source, the CSIRO taxonomist and full audit
trails of changes must be kept by the database management software, as well as the
history kept within the records themselves.

FISHLIST 14
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Codes for Austratian Aquatic Biota: an upgraded and expanded species coding system for Australian fisheries databases

7.4 Appendix D: Ichthyofaunal component of CAAB

This is a list of the Australian ichthyofauna added to the coding system to date. It includes imported species and
commercial groupings of species and is up-to-date as of December, 1994; most, but not all, species described or
recorded from Australia since then are included. Voucher specimen numbers, common names and comments are
not included here but are available on request.

1t is common practice to designate letters (e.g. Apristurus sp. A) or numbers (e.g. Parvicrepis sp. 1) to
undescribed species. Both are used here following various authors. Information in square brackets refers the
reader to a publication, taxonomist or institution that (or who) can provide more information on the species listed.
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Codes for Australian Aquatic Biota: an upgraded and expanded species coding system for Australian fisheries databases

7.5 Appendix E: Australian commercial finfish and sheilfish

This is a list of Australian commercial finfish and shellfish (including imported species) with current CAAB
codes. Species listed here are those included in Marketing Names for Fish and Seafood in Australia (Anon.,
1995} and are ordered alphabetically by marketing name.
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Appendix E (cont.)

MARKETING NAME

ABALONE — Blacklip
ABALONE — Brownlip
ABALONE — Greenlip
ABALONE -- Roes
ALBACORE
ALFONSINO

ANCHOVY
AUSTRALIAN HERRING
AUSTRALIAN SALMON
BARRACOUTA
BARRAMUNDI
BECHE-DE-MER

BLUE EYE

BLUE WHITING — Southern
BOARFISH

BOARFISH — Bigspine
BOARFISH — Black Spotted
BOARFISH — Giant
BONITO — Australian
BONITO — Oriental
BREAM — Black
BREAM — Bony

BREAM — Pikey
BREAM — Yellowfin
BRILL

BUG

BUG — Balmain

BUG — Moreton Bay
BULLSEYE — Red
BUTTERFISH
CALAMARI — Northern
CALAMARI — Southern
CARDINAL FISH
CARP — European
CATFISH — Blue
CATFISH — Freshwater

CLAM — Baby
COBBLER
COBBLER — Silver
COCKLE

CAAB CODE

00 662001
00 662004
00 662002
00 662003
37 441005
37 258002
37 086001
37 344001
37 344900
37 439001
37 310006
00708100
37 445001
37226795
37 367003
37 367004
37 367005
37 367901
37 441020
37 441006
37 353003
37 085902
37 353011
37 353004
37461790
00 703906

00703028
00 700002
37 326901
37 363001
00 620012
00 600003
37 327035
37 165003
37 188005
37 152006
00 659002
37 192001
37 188010
00 657901

SCIENTIFIC NAME

Haliotis rubra

Haliotis conicopora

Haliotis laevigata

Haliotis roei

Thunnus alalunga

Beryx splendens

Engraulis australis

Arripis georgianus

Arripis trutta and A. truttaceus
Thyrsites atun

Lates calcarifer

Holothuriidae and Stichopodidae
Hyperoglyphe antarctica
Micromesistius australis
Pentaceropsis recurvirostris
Pentaceros decacanthus
Zanclistius elevatus
Paristiopterus labiosus and P. gallipavo
Sarda australis

Sarda orientalis

Acanthopagrus butcheri
Nematalosa erebi and N. viaminghi
Acanthopagrus berda
Acanthopagrus australis

Colistium guntheri

Ibacus alticrenatus, Polycheles typhlops, Scyllarides

squammosus and 8. haanii
Ibacus peronii

Thenus orientalis
Priacanthus spp
Scatophagus multifasciatus
Sepioteuthis lessoniana and Loligo edulis
Sepioteuthis australis
Epigonus telescopus
Cyprinus carpio

Arius graeffei

Tandanus tandanus
Meretrix spp

Cnidoglanis macrocephalus
Arius midgleyi

Katelysia and Anadara spp
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COD — Atlantic

COD — Barramundi
COD — Blue

COD — Coral

COD — Murray

COD — Pacific

COD — Red

COD — Rock

COD — Southern Rock
COLEY

CONWAY

CRAB

CRAB — Blue Swimmer
CRAB — Giant

CRAB -~ Mud

CRAB — Sand

CRAB — Snow

CRAB — Spanner
CUTTLEFISH

DART

DHUFISH — West Australian
DOGFISH — Endeavour
DOGFISH -— Greeneye
DOGFISH — Spikey
DOGFISH — White Spotted
DOGSHARK — Indian
DORY — John

DORY — King

DORY — Mirror

DORY — Silver

EEL — Conger

EEL — Longfin

EEL — Shortfin
ELEPHANT FISH
EMPEROR

EMPEROR — Red
ESCOLAR

FLATHEAD
FLATHEAD — Bartail
FLATHEAD — Bluespot
FLATHEAD — Deepwater
FLATHEAD — Dusky
FLATHEAD — Northern Sand

37226790
37311044
37 390790
37311904
37311503
37226791
37 224006
37 311901
37224900
37 226796
37 369002
00 702904
00 702003
00 701001
00 702001
00 702901
00 702906
00 702002
00 610008
37 337904
37 320004
37 020902
37 020901
37 020006
37 020008
37 018750
37 264004
37 264001
37 264003
37 264002
37067900
37 056002
37 056001
37043001
37351902
37 346004
37 439003
37 296000
37 296033
37 296007
37 296002
37 296004
37 296021

Gadus morhua

Cromileptes altivelis

Parapercis colias

Cephalopholis spp

Maccullochella spp

Gadus macrocephalus

Pseudophycis bachus

Epinephelus, Anyperodon and Aethaloperca spp
Pseudophycis barbata and Lotella spp
Pollachius virens

Oplegnathus woodwardi

Infraorder Brachyura

Portunus pelagicus

Pseudocarcinus gigas

Scylla serrata

Ovalipes spp

Chionoecetes bairdii and C. opilio
Ranina ranina

Sepia spp

Trachinotus spp

Glaucosoma hebraicum

Centrophorus moluccensis, C. harrisoni and C. uyato

Squalus spp

Squalus megalops

Squalus acanthias

Scoliodon laticaudus

Zeus faber

Cyttus traversi

Zenopsis nebulosus

Cyttus australis

Conger verreauxi and C. wilsoni
Anguilla reinhardtii

Anguilla australis
Callorhinchus milii

Lethrinus spp

Lutjanus sebae

Ruvettus pretiosus
Platycephalidae

Platycephalus indicus
Platycephalus caeruleopunctatus
Neoplatycephalus conatus
Platycephalus fuscus

Platycephalus arenarius

Appendix E (cont.)
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Appendix E (cont.)

FLATHEAD — Rock
FLATHEAD — Sand

) FLATHEAD — Southern

FLATHEAD — Tiger

FLOUNDER — Armrowtooth

FLOUNDER — Bay

FLOUNDER — Greenback
FLOUNDER — New Zealand

GARFISH — Eastern Sea
GARFISH — Northern
GARFISH — River
GARFISH — Southern
GEMFISH

GOLDFISH
GRENADIER — Blue
GRUNTER

GURNARD — Butterfly
GURNARD — Red
HADDOCK

HAKE — Cape

HAKE — Pacific

HAKE — South Atlantic
HAKE — Southern
HAPUKU

HERRING

HUSSAR

IMPERADOR
JELLYFISH

JEWFISH — Black
JOBFISH — Green
KINGFISH — Black
KINGFISH — Yellowtail
LATCHET
LEATHERJACKET

LEATHERJACKET — Reef
LEATHERJACKET — Velvet

LING

LUDERICK
MACKEREL — Atlantic
MACKEREL — Blue
MACKEREL — Chub
MACKEREL — Frigate
MACKEREL — Grey

37 296006
37 296003

37 296037

37 296001
37461795
37 461900
37 461003
37461791
37234014
37234500
37234012
37 234001
37 439002
37 165001
37227001
37 350902
37 288901
37 288001
37226792
37227790
37227791
37227792
37227002
37 311902
37085790
37 346033
37 258001
00 670001
37 354003
37 346027
37 335001
37 337006
37 288006
37 465000
37 465036
37 465005
37 228901
37 361007
37 441790
37 441001
37 441791
37 441009
37 441018

Platycephalus laevigatus
Platycephalus bassensis
Platycephalus speculator
Neoplatycephalus richardsoni
Atheresthes spp

Ammotretis spp

Rhombosolea tapirina
Rhombosolea retiaria, R. plebeia and R. leporina
Hyporhamphus australis
Arriramphus sclerolepis and Hemiramphus robustus
Hyporhamphus regularis
Hyporhamphus melanochir
Rexea solandri

Carassius auratus
Macruronus novaezelandiae
Pomadasys spp

Lepidotrigla spp
Chelidonichthys kumu
Melanogrammus aeglefinus
Merluccius capensis
Merluccius gayi

Merluccius hubbsi

Merluccius australis
Polyprion americanus and P. oxygeneios
Clupea harengus

Lutianus adetii

Beryx decadactylus

Catostylus and Phyllorhiza spp
Protonibea diacanthus

Aprion virescens
Rachycentron canadum
Seriola lalandi

Pterygotrigla polyommata
Monacanthidae

Meuschenia freycineti
Meuschenia scaber
Genypterus spp

Girella tricuspidata

Scomber scombrus

Scomber australasicus

Scomber japonicus
Auxis thazard

Scomberomorus semifasciatus
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Appendix E (conl.}

MACKEREL — Indo Pacific

MACKEREL — Jack
MACKEREL — School
MACKEREL — Shark
MACKEREL — Spanish
MACKEREL — Spotted
MARRON

MOONFISH
MORWONG
MORWONG — Blue
MULLET

MULLET — Diamond Scale

MULLET — Sea
MULLOWAY
MUSSEL — Blue
MUSSEL — Green
OCEAN JACKET
OCEAN FERCH

OCEAN PERCH — Atlantic

OCTOPUS

OREO — Black

OREOQO — Smooth

OREO — Spikey
OYSTER

OYSTER — Native
OYSTER — Pacific
OYSTER — Pearl
OYSTER — Sydney Rock

PARROT FISH
PAUA

PERCH — Golden
PERCH —- Nile
PERCH — Pearl
PERCH — Sea
PERCH —- Silver
PERIWINKLE
PIKE

PIKE — Striped Sea
PILCHARD

PIPI

PLAICE
POLLACK — Alaska
POMFRET

37 441792
37 337002
37 441014
37 441025
37 441007
37 441015
00 704004
37 268900
37 377901
37 377004
37 381000
37 381008
37 381002
37 354001
00 652001
00 652002
37 465006
37 287901
37 287790
00 601001
37 266901
37 266003
37 266001
00 653003
00 653004
00 653002
00 653005
00 653001
37 386000
00 662005
37311075
37310790
37 320901
37 346905
37321008
00 664001
37 382002
37 382901
37 085002
00 654001
37461792
37226793
37 448900

Scomberomorus spp

Trachurus declivis
Scomberomorus queenslandicus
Grammatorycnus bicarinatus
Scomberomorus commerson
Scomberomorus munroi

Cherax tenuimanus

Lampris guttatus and L. immaculatus
Nemadactylus spp
Nemadactylus valenciennesi
Mugilidae

Liza vaigiensis

Mugil cephalus

Argyrosomus japonicus

Mytilus edulis

Perna canaliculus

Nelusenta ayraudi

Helicolenus barathri and H. percoides
Sebastes marinus, S. mentella and 8. viviparus
Octopus spp

Allocyttus niger and A. verrucosus
Pseudocyttus maculatus
Neocyttus rhomboidalis
Ostreidae and Pteriidae

Ostrea angasi

Crassostrea gigas

Pincrada spp

Saccostrea commercialis
Scaridae

Haliotis iris

Macquaria ambigua

Lates niloticus

Glaucosoma spp

Lutjanus spp

Bidvanus bidvanus

Littorina unifasciata

Sphyraena novaehollandiae
Sphyraena spp

Sardinops neopilchardus
Plebidonax spp

Pleuronectes platessa

Theragra chalcogramma

Pampus spp
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PRAWN 00701926 Infraorders Penaeidea and Caridea

PRAWN — Banana 00 701925 Penaeus merguiensis and P. indicus

PRAWN — Bay 00 701340 Metapenaeus bennettae and M. insolitus

PRAWN — Black Tiger 00 701908 Penaeus monodon

PRAWN - Endeavour 00701903 Metapenaens endeavouri and M. ensis

PRAWN — Freshwater 00701073 Macrobrachium spp

PRAWN — King 00701923 Penaeus plebejus, P. latisulcatus and P. longistylus

PRAWN — Royal Red 00 701004 Haliporoides sibogae

PRAWN — School 00701341 Metapenaeus spp

PRAWN — Tiger 00 701900 Penaeus esculentus, P. semisulcatus and P. japonicus

QUEENFISH 37 337905 Scomberoides spp

RAY 37 950001 Pristidae, Rhynchobatidae, Rhinobatidae, Dasyatididae,
Urolophidae and Myliobatididae

RAYS BREAM 37 342901 Brama, Taractichthys and Xenobrama spp

REDBAIT 37 345901 Emmelichthys spp

REDCLAW 00 704003 Cherax quadricarinatus

REDFIN 37 329001 Perca fluviatilis

REDFISH 37258003 Centroberyx affinis

REDFISH — Bight 37258004 Centroberyx gerrardi

RED MULLET 37 355000 Mullidae

RIBALDO 37 224002 Mora moro

RIBBONFISH 37 440002 Lepidopus caudatus

ROCK LOBSTER — Eastern 00 703013 Jasus verreauxi

ROCK LOBSTER — Southern 00 703014 Jasus edwardsii

ROCK LOBSTER — Tropical 00 703504 Panulirus ornatus, P. homarus, P. polyphagus, P.

penicillatus, P. versicolor and P. longipes

ROCK LOBSTER — Western 00 703999 Panulirus cygnus

ROUGHY — Orange 37 255009 Hoplostethus atlanticus
RUBYFISH 37 345900 Plagiogeneion spp

SALMON 37 094901 Oncorhynchus spp

SALMON — Atlantic 37094001 Salmo salar

SAMSON FISH 37337007 Seriola hippos

SCALLOP 00 900208 Chiamys asperrimus and C. bifrons
SCALLOP — Commercial 00 651001 Pecten fumatus

SCALLOP — Saucer 00 651006 Amusium spp

SCAMPI 00 703905 Metanephrops and Nephropsis spp
SHARK — Angel 37 024900 Squating spp

SHARK — Black Tip 37018901 Carcharhinus spp

SHARK — Blue Whaler 37 018004 Prionace glauca

SHARK — Broadnose 37 005002 Notorhynchus cepedianus

SHARK — Bronze Whaler 37 018902 Carcharhinus brachyurus and C. obscurus
SHARK — Gummy 37 017901 Mustelus spp

SHARK — Saw 37 023900 Pristiophorus spp
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SHARK — School
SHARK — Whiskery
SHRIMP — Brine
SKATE

SNAPPER

SNAPPER — Goldband
SNAPPER — King

SOLE — Dover

SOLE — Lemon
SOLE — New Zealand
SPRAT — Blue
SPRAT — Sandy
SQUID

SQUID — Arrow

SQUID — Asian
SQUID — Californian
STARGAZER
SWALLOWTAIL
SWEETLIP

TAILOR

TARWHINE

TENCH

TERAGLIN
THREADFIN
THREADFIN — Blue
THREADFIN — King
TREVALLY — Black
TREVALLY — Golden
TREVALLY — Great
TREVALLY — Silver
TROCHUS

TROUT

TROUT — Coral
TRUMPETER
TRUMPETER — Striped
TUNA — Bigeye
TUNA — Longtail
TUNA — Mackerel
TUNA — Skipjack
TUNA — Southern Bluefin
TUNA — Yellowfin
TURBO

TURBOT — Greenland

37 017008
37017003
00 701924
37031000
37 353001
37 346901
37 346032
37 462790
37 461796
37 461794
37 085003
37 085005
00 600000
00 600001
00 620006
00 620007
37 400000
37 258005
37 350904
37 334002
37353013
37 165002
37354020
37383790
37 383004
37 383005
37 438902
37337012
37337039
37 337062
00 665001
37094900
37311905
37 378900
37 378001
37 441011
37441013
37 441010
37 441003
37 441004
37 441002
00 663003
37 461793

Galeorhinus galeus

Furgaleus macki

Artemia spp

Rajidae

Pagrus auratus

Pristipomoides multidens and P. typus
Pristipomoides filamentosus
Solea solea

Pelotretis flavilatus
Peltorhamphus novaezelandiae
Spratelloides robustus
Hyperlophus vittatus

Order Teuthoidea

Nototodarus gouldi

Loligo formosa and L. chinensis
Loligo opalescens
Uranoscopidae

Centroberyx lineatus
Hameulidae except Pomadasys spp
Pomatomus saltatrix
Rhabdosargus sarba

Tinca tinca

Atractoscion gequidens
Polydactylus microstoma
Eleutheronema tetradactylum
Polvdactylus sheridani
Siganus spp

Gnathanodon speciosus
Caranx sexfasciatus
Pseudocaranx dentex

Trochus niloticus
Oncorhynchus mykiss and Salmo trutta
Plectropomus and Variola spp
Latridopsis spp

Latris lineata

Thunnus obesus

Thunnus tonggol

Euthynnus affinis

Katsuwonus pelamis

Thunnus maccoyii

Thunnus albacares

Turbinidae

Reinhardtius hippoglossoides
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TUSK

TUSKFISH

URCHIN --- Sea
VEILFIN

WAREHOU — Blue
WAREHOU — Silver
WHITEBAIT
WHITEBAIT — Asian
WHITING — Grass
WHITING — King George
WHITING — North Sea
WHITING — Sand
WHITING — School
WHITING — Trumpeter
WHITING — Yellowfin
WRASSE

WRASSE — Maori
YABBY

37 22800t
37 384902
00 708001
37 269001
37 445005
37 445006
37 950002
37 100750
37 385009
37 330001
37226794
37330010
37 330901
37 330015
37 330012
37 384000
37 384903
00 704005

Dannevigia tusca

Choerodon schoenleinii, C. cephalotes and C. venustus
Echinometridae

Velifer multiradiatus

Seriolella brama

Seriolella punctata

Lovettia sealii and Galaxias maculatus
Salangidae

Haletta semifasciata

Sillaginodes punctata

Merlangius merlangus

Sillago ciliata

Stllago bassensis, S. flindersi and S. robusta
Sillago maculata

Sillago schomburgkii

Labridae

Cheilinus trilobatus and C, undulatus

Cherax spp except C. quadricarinatus and C. tenuimanus
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