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ABSTRACT

This is the fourteenth issue in the FAO series of world-wide annotated and illustrated
catalogues of the groups of marine organisms that enter marine fisheries. The present
volume on the family Sillaginidae includes 31 species in 3 genera and 3 subgenera. Three
species, formerly recognized as subspecies, are herein recognized as distinct species, one
of them for the first time. This volume includes an introductory section with general remarks
on habitat, biology, fisheries, systematics, zoogeography and problems of identification, a
glossary of technical terms, illustrated keys to genera and species, including regional keys,
detailed accounts of species, and a table of species by major fishing area. Species
accounts include illustrations, scientific and vernacular names, references to scientific
names, information on habitat, biology and fisheries, and a distribution map. The work is
fully indexed and there is an extensive reference to pertinent literature.
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Sillaginid Fishes ofthe World

1. INTRODUCTION

his catalogue includes taxonomic references
T to all the known species of the family Sillagini-

dae. At present, 3 genera, 3 subgenera and
31 species are recognised (Fig. 1). The taxonomy of
this family is approaching stability with perhaps only
a few undescribed species remaining (McKay, 1985;
1989). The family is widespread throughout the In-
dian Ocean and the western Pacific Ocean. All
species are inshore fishes with a few species found
in deeper water to about 180 m. They are commonly
taken by net and hook-and-line in shallow sandy bays
and frequently enter estuaries. All sillaginids are of
small to moderate size and their flesh is very white,
tender, and of exceedingly delicate flavour, making
them esteemed table fish throughout their range.
Steamed whiting fillets are ideal as food for invalids
and infants because they contain very little oil and
are easily digested.

Sillaginodes

Sillaginopsis

SILLAGINIDAE

Sillaginopodys

Sillago

Parasillago

FAMILY GENERA SUBGENERA

The family is well represented in Australian wa-
ters and supports valuable commercial fisheries in
many countries (Table 1). Their importance as food
fish is perhaps underestimated because in many
areas they are taken by small-scale fishermen using
seine net and hook-and-line in large quantities and
do not necessarily enter records of commercial
catches. In Australia the "whitings" are among the
most common beach and estuarine fishes caught
by recreational fishermen who, although hoping to
land large sport or food fish, instead are often
rewarded for their efforts by a bag of sillago.

Sillaginids are easily identified as a family due to
their similarity of shape and general uniformity of
coloration. They have an elongate body, a long
conical snout, a long soft dorsal and anal fin, and
the lower part of the preopercle is horizontal. This
external morphological similarity however, has led

species

24 species

Fig. 1 Classification of the family Sillaginidae
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Table 1
Sillaginid catches in world fisheries in metric tons (F = FAO estimates)

FAO
COUNTRY

Area 1983 1984 1985
Pakistan 51 486 624 228
W. Australia 57 1991 1965 2071 F
Malaysia 57 573 448 353
Thailand 57 247 293 884
Korea 61 998 289 160
N.E. Australia 71 1 - -
Malaysia 71 448 566 474
Philippines 71 10 091 8 354 9600
Singapore 71 84 106 107
Thailand 7 1 386 2205 3 063
S.E. Australia 81 1265 911 960F
Species total 17 570 15 761 17 900F

Source: FAO Fisheries Statistics, 1992.

to much confusion in their specific identification and
many true species have been concealed in the
synonymy of wide ranging species. For example,
the separate identities of the three trumpeter silla-
ginids Sillago maculata, S. aeolus and S. burrus
were only recognised in 1985 and are elevated to
full species in this work. Similarly, the specific iden-
tities in the Sillago bassensis - S. flindersi complex
in southern Australia was only determined by the
discovery of coexisting populations of both species
and the application of electrophoresis of muscle and
liver enzymes (Dixon et al., 1987) following their
separation on the basis of vertebral counts and
small differences in coloration by McKay (1985). In
the fish market it is not uncommon to find mixed
consignments of two or more species although ex-
perienced fishermen are seldom confused.

It is often difficult to obtain accurate catch statis-

tics for some species of sillaginids because of
proximity of similar species and ecological differ-
ences in coloration of the same species. The

species of sillaginids trawled in slightly deeper wa-

ters offshore are frequently different from those
species taken in nearby inshore areas by beach
seine or castnet. In contrast to shallow coastal

marine populations of the same species, estuarine
populations may be darker in coloration with black

edging to the caudal fin, snout, and sides of the

Year
1986 1987 1988 1989 1990
312 350 310 290 280
2 918F 3 725F 3 909F 3 267F 4 156F
386 386F 386F 390F 390F
1006 846 1048 1000F 960F
709 103 160 141F 140F
440 440F 440F 440F 440F
9 866 12 178 9729 10 326 10 478
116 95 137 107 128
3123 3373 3678 4 000 3 820F
1 353F 1727F 1812F 1514F 1 926F
20 229F 23 223F 21 609F 21 475F 22 718F
body. These problems are further discussed in
section 1.4.

The biology of many species is unknown and in
general, sillaginids are poorly researched. Only the
commercially important species have been investi-
gated, and then, very inadequately. In recent years
this family has been recognised as a superior can-
didate for aquaculture in estuarine areas.

The literature on sillaginids is not extensive. An
effort has been made to include most of the perti-
nent literature on the family. References to the
parasites of sillaginids are generally omitted.

1.1 Habitat and Biology

Sillaginids are bottom feeding, schooling, car-
nivorous, coastal fishes, inhabiting open sandflats,
muddy substrates, and nearshore along beaches
subject to moderately strong wave action. Some
species enter estuaries and even penetrate fresh
water for considerable periods, despite the absence
of renal corpuscles in the kidney (Nadkarni, 1963).
Shallow water of a few centimetres may be inhab-
ited by juvenile sillaginids, especially in the vicinity
of mangroves or seagrass beds, and other species
are trawled to depths exceeding 180 m.
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The sharp snout of sillaginids facilitates burrow-
ing in the sand in search of worms, crustaceans,
and small molluscs. In muddy substrates sillago
drive the snout deep into the bottom to feed on
worms. The feeding grounds may be identified in
shallow water due to the conical depressions left in
the surface. Sillago analis has been observed to
plough up the substrate in search of prey. Food
items commonly reported for sillaginids are benthic
and epibenthic organisms, principally polychaete
worms, small shrimps, amphipods, small crabs, fish
and filamentous algae.

These fishes are capable of burrowing com-
pletely into the sand to escape predators or to
dodge the seine net. Fishermen sometimes walk
behind the hauled seine to feel with their bare feet
for sillaginids buried under the sand after the lead-
line of the net has passed; for this reason they are
frequently called sandborers.

The greatly expanded sensory system of the
lower part of the head and the swollen sides of the
snout are apparently employed in the location of
prey below the substrate. This highly developed
sensory canal system, particularly the lachrymal
and the ventrally directed subpreopercular canals
may receive vibrations from prey organisms in the
sand. The filamentous tip of the first pelvic-fin ray

newly hatched
1.5 mm

11 days
4 mm

which many species maintain in contact with the
substrate, is an additional potential sensory recep-
tor. In Sillago chondropus, this filament has been
modified to form a sled-like runner. The curious
tubular extension from the lower part of the swim-
bladder to the ventral wall of the abdomen may also
function as a receptor for sound or vibration, con-
veying stimuli to the swimbladder in the manner of
an external ear. The complex swimbladder un-
doubtedly receives sound and transmits this to the
auditory capsules in a number of species having
anterior extensions from the swimbladder to the
skull. The function of the lateral extensions and the
post abdominal extensions of the swimbladder in
some Sillago species has not been determined.
This family does not have sonific (drumming) mus-
cles associated with the swimbladder and therefore
this organ is unlikely to produce sound as in the
related family Sciaenidae.

According to Leis and Trnski (1989) the eggs of
sillaginids are small (0.6 to 0.8 mm), spherical and
pelagic. The larvae can be distinguished by a myomere
count of 33 to 39, an elongate body, a gas bladder
that is not visible during daylight, a gut that is initially
straight and cails during flexion, very reduced head
spination, dorsal and anal fin with similar numbers of
rays, and the pigmentation pattern (Fig. 2).

Fig. 2 Larval development of Sillago japonica (after Oozeki et al., 1992)
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1.2 Fisheries 1.3 Systematics and Zoogeography
Small but locally important fisheries exist The Sillaginidae are related to the family Perci-

throughout the range of the family. Sillagos are
benthic fishes and are fished on the bottom. The
fishes generally inhabit inshore coastal waters and
are mostly taken by beach seines. In deeper water,
trawlers take considerable quantities using beam
trawl and otter trawl nets. As all species consume
a variety of food items, many sillaginids are taken
by line baited with worm, shrimp, and fish. Some of
the most popular baits are soldier-crabs (Mictyris),
worms and yabbies (Callianassa). Some species
are taken by line in the surf zone and in remarkably
shallow water over sandflats and in the sandy chan-
nels of estuaries. Some marine species, such as
Sillago  sihama, enter fresh water (Gunther, 1861:
221) and may remain in the estuary for considerable
periods.

Large schools of sillago are observed feeding in
shallow water early in the morning and late after-
noon, usually working against the tide. In the
middle of the day they may move into deeper water
and are not as readily taken by line. Experienced
fishermen take care not to make undue noise on the
beach or in the boat as the fish are regarded as
sensitive to noise and in some small estuaries are
disturbed by outboard motors to the extent that
schools may avoid entering such areas. The fish
are also sensitive to movement, especially shad-
ows; castnet fishermen employ the tactic of
paddling into the sun toward a school and drifting
slowly upon it before casting the net. Estuarine
castnet fishermen frequently work in pairs or trios,
all casting at the same time or one after another in
quick succession.

Sillaginids are sought after by recreational fish-
ermen who take considerable quantities in
Australian waters. Pollock (1980) estimated the
annual catch by net fishermen in southeast
Queensland during the 1980-81 season at 240 t.
He estimated that recreational anglers caught 25 t
of Sillago ciliata at nearby Bribie Island in the same
season. Catches by angling club members at the
latter location has decreased due to heavy fishing
pressure, but the recreational catch in Moreton Bay
shows no change in abundance (Pollock and Wil-
liams, 1983). Catches from commercial fisheries
are reported from 7 countries (Table 1). During the
period 1983 to 1990 overall catch was relatively
stable with moderate increases reported in Austra-
lia and Thailand.

Sillaginids are important in estuarine aquaculture
in India, Japan and Taiwan (China). Their potential
for aquaculture in Australia has been recognised
and research is under way on Sillago ciliata and
Sillaginodes punctata.

dae, but their sister group is yet to be determined
as this family possesses a number of primitive char-
acters. The shared derived characters
(synapomorphies) of the Sillaginidae are the swim-
bladder duct to the ventral abdominal wall, the
haemal funnel, the lower part of the preopercle is
bent inward, and the highly cavernous skull. The
otolith morphology is characteristic of the family.
See McKay (1985) for further information regarding
the systematic affinities of the Sillaginidae.

The most plesiomorphic genera of the family are
the monotypic Sillaginodes and Sillaginopsis which
lack the duct from the ventral surface of the swim-
bladder. The genus Sillaginodes is perhaps the
most plesiomorphic, whereas Sillaginopsis and to a
lesser extent Sillago (Sillaginopodys) chondropus
are specialized bottom resting species that have the
swimbladder reduced or even absent.

All are inshore species frequenting the sandy or
silty substrates of the continental shelves of the
Indo-Pacific region. The oceanic islands of the
Pacific, including Fiji, Tonga and Samoa lack silla-
ginids. The family is found in New Caledonia and
to Santa Cruz Island, but not southward to New
Zealand where they are represented as fossils in
Eocene and Lower Miocene deposits (Schwarz-
hans, 1984, otoliths only).

The origin of the Sillaginidae was probably in the
Tethys Seaway during the Lower Eocene. During
the Upper Eocene a shallow sea-way broke through
south of Tasmania and this family colonized south-

ern  Australia. During the Miocene many
Indo-Pacific  sillaginids had become endemics
(Schwarzhans, 1984). Fossil otoliths are known

from Germany and France from the Upper Oligo-
cene to the Lower Miocene. The family became
extinct in New Zealand, probably during the Middle
Miocene.

1.4 Problems of Identification

The identity of the species in this family has been
considerably confused in the literature. The main
reason for this problem is the great similarity in
shape and coloration among the species. Many
species are of uniform colour or external morphol-
ogy. The juvenile coloration of Sillago ciliata and S.
analis resemble the juveniles and adults of S macu-
lata in having a series of dark blotches and bars on
the body. This juvenile coloration persists until the
fish reach 10 cm, but in some specimens of S. analis
it may still be discernible at 20 cm, or appear briefly
on capture. The characteristic black spot at the
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base of the pectoral fin in S. ciliata and S. maculata
may not appear until a standard length of about
5 cm is attained. Juvenile S. maculata can be dis-
tinguished from those of S. ciliata in having clearly
defined dark round blotches anteriorly. A key to the
juveniles of S. maculata, S. ciliata and S. analis is
provided by Weng (1983). Another source of con-
fusion is the possession of a very similar colour
pattern by quite distinct species. This led to the
inclusion of S. burrus and S. aeolus in the synonymy
of S. maculata and confusion between S. bassensis
and S. flindersi.

The resolution of such species groups was pos-
sible only when the shape of the swimbladder and
the division of the vertebrae into abdominal, modi-
fied (haemal arch) and caudal components was
taken into account (McKay, 1985). The field identi-
fication of sillago remains difficult. Where vertebrae
counts are required it is possible to place fresh or
frozen sillaginids into cold water and bring the fish
to a gentle boil and then cool quickly with cold water
and deflesh carefully. The vertebral column can be
kept intact (with a little practice) and air dried for
storage or preserved in alcohol. The shape of the
swimbladder can be studied in fresh specimens, but
is more readily dissected after fixation in formalin or
exposure to undiluted alcohol for several days.
Specimens are dissected by a cut down the ventral
surface from the isthmus to a few millimetres before
the vent, thence circumventing the anus and uro-

genital aperture and cutting along the base of the
anal fin to the vertebral column to expose the full
length of the swimbladder; the gills and viscera are
removed and the thin peritoneum covering the
swimbladder is pulled away with blunt forceps.
Care should be taken not to damage any anterior or
lateral appendages nor break the tubular process
arising from the ventral surface of the swimbladder
to the abdominal wall near the urogenital aperture.
This tubular, blind, ductdike process is not con-
nected to the gut (Fig. 3).

In addition to the key to the genus Sillago, which
should be used for all specimens where locality of
capture is unknown or doubtful (market material),
area keys are provided to facilitate identification.
The area keys may contain species not yet re-
corded from the area. All identifications made
from the illustrated keys should be confirmed by
consulting the diagnoses in the species accounts.
Full descriptions of all species can be obtained by
consulting the references cited in the literature pro-
vided for each species. Unfortunately, most of the
earlier publications containing accounts of the fam-
ily Sillaginidae are unreliable. In many instances
the type specimens were not examined and valid
species were incorrectly placed into synonymy
based on inadequate descriptions. Misidentifica-
tions abound in the literature due to the neglect of
useful internal characters.

vertebral
column

swimbladder

process

Fig. 3 Swimbladder in relation to the vertebral column
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1.5 lllustrated Glossary of Technical Terms, Measurements and Counts

A typical sillago is shown in Fig. 4. Note that the snout and head measurements are taken from the tip
of the snout and not the upper lip which is frequently depressed or sometimes protracted in alcohol preserved

specimens.

scale counts
above lat. line

total length -

- standard length —

first dorsal fin

(scaled)  preopercle

opercle
pelvic fin

gill cover

lat. line

pectoral fin

lateral line
second dorsal fin

caudal

peduncle
anal fin

Fig. 4 External morphology and measurements

Anterior - The front portion; the opposite of
posterior.

Anus - External opening of the intestine, situated
on the ventral midline of the body (Fig. 4). Also
known as vent.

Bar - An elongate colour marking with vertical
orientation, the sides of which are usually more or

less straight.

Blotch - A pigmentation, irregular in shape.

Caudal peduncle - The narrow end of the body
between the posterior basal end of the anal-fin base
and to the base of the caudal fin (Fig. 4).

Cheek, cheek scales - The area between the
lower part of the eye and the lower limb of the
preopercle. The scale rows may consist of ctenoid,
cycloid, or both kinds of scales, frequently the cy-
cloid scales are above and anterior to the ctenoid
scales if both are present (Fig. 4).

Ctenoid scales - Scales with small spiny projec-
tions at the posterior end (Fig. 5a).

Cycloid scales - Scales without spiny projec-
tions at the posterior end (Fig. 5b).

Dorsal - Toward the back or upper part of the
body.

spiny
projection

A) Cycloid B) Ctenoid

Fig. 5 Scales

Dorsal fin - A median fin along the back. Silla-
ginidae have two dorsal fins; the first is supported
by spinous rays while the second has one spinous
anteriorly and soft rays posteriorly (Fig. 4).

Eye diameter - The diameter between the fleshy
margins of the orbit (Fig. 4).

Gill arch - The J-shaped structure under the gill
cover that bears the gill filaments and normally the
gill rakers.

Head length - The distance from the most distant
end of the opercle to the snout and not the upper lip
which is frequently depressed or sometimes pro-
tracted in alcohol preserved specimens (Fig. 4).

Hyaline - Transparent.
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Lateral line - A series of pored or tubed scales
forming a raised line along the side of the body (Fig.
4). The lateral-line scales are counted from the
most anterior pored scale near the upper end of the
operculum to the base of the caudal fin which is
detected by the crease which results from folding
the fin forward. There are often one or more tubed
scales that continue onto the caudal fin, posterior to
the base of the caudal fin; these are not included in
the count of lateral-line scales.

Medial - Toward the middle or median plane of
the body; opposite of lateral line.

Opercle - The large bone forming the upper
posterior part of the gill cover (Fig. 4).

Orbit - The bony border surrounding the eye.
Measurements or distances which involve the orbit
do not include the fleshy rim of the orbit. It is
sometimes necessary to slightly squeeze the rim of
the orbit to exclude this fleshy portion.

Pectoral fin - The fin on each side of the body
immediately behind the gill opening (Fig. 4).

Pelvic fin - One of a pair of juxtaposed fins
ventrally on the body below the pectoral fins (Fig.
4).

Posterior - The rear or hind portion; the opposite
of anterior.

Preopercle - Bone on the cheek in front of the
opercle and forming the front part of the gill cover
(Fig. 4).

Rays - The rigid structures that support the fin;
soft rays are segmented, and flexible; spinous
rays are stiff, unsegmented, and support the ante-
rior portion of the anal and dorsal fins. The number

vertebral column

swimbladder
process

extension  jntestine

POSITION OF SWIMBLADDER IN BODY CAVITY

" duct-like process

anterior

) anterolateral extension
extension

convex

duct like

concave

posterior extension

of spines are designated by roman numerals (I, II,
I, IV, V ..) and the number of soft rays are desig-
nated by arabic numerals (1, 2, 3, 4, 5 ..). In the
Sillaginidae, the last dorsal- and analfin pterygio-
phore supports two rays that are counted as a single
element in this work. The anal spines are invariably
two in number, the first is often quite small.

Scales above and below lateral line - A trans-
verse series of scale rows; scales below lateral line
are counted from the origin of the anal fin in an
oblique row to the lateral-line scale, but not includ-
ing the lateral-line row; scales above the lateral line
are counted from the origin of the dorsal fin in an
oblique row to the lateral-line scale, but not includ-
ing the lateral-line row (Fig. 4).

Snout length - The distance from the anterior
"fleshy" margin of the eye to the snout (Fig. 4) and
not to the upper lip which is frequently depressed or
sometimes protracted in alcohol preserved speci-
men.

Spot - A small, rounded regular pigmentation.

Stripe - An elongate colour marking with a hori-
zontal or length-wise orientation, the sides of which
are more or less straight.

Standard length - The straight line distance
from the tip of the snout to a vertical line passing
through the base of the caudal fin (taken to be the
point of flexure of the caudal fin) (Fig. 4).

Swimbladder - A gas filled sac in the dorsal part
of the body cavity. In Sillaginidae the swimbladder
is important in classifying many forms and the swim-
bladder may be absent, poorly developed, or highly
complex with various extensions (Figs 3, 6).

duct-like process

duct-like process

Fig. 6 Swimbladders
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Fig. 7 Axial skeleton of Sillago

Ventral - Toward the lower part of the body; the
opposite of dorsal.

Vertebrae - The axial skeleton is divided into 3
sections; the abdominal vertebrae are counted
from the base of the skull to the first haemal arch
(the arch that appears as a canal under the circular
centrum and is formed above the fused proximal
ends of the haemal spines of caudal vertebrae); the
modified vertebrae overlay the swimbladder (hae-
mal funnel or haemal vertebrae); the caudal
vertebrae bear a haemal spine (the spines that
extend ventrally from the centrum of a caudal ver-
tebrae) ventral to the vertebral centrum (urostylar
vertebrae included) (Fig. 7).

1.6 Plan of the Systematic Catalogue

A family description is given, followed by a key
to genera. The species accounts are arranged
alphabetically by genera and species. Each genus
is introduced with its type reference and synonyms.

The information pertaining to each species is ar-
ranged in the order listed below:
(1) Scientific Name: The reference for the origi-

nal description and type locality is given.

(2) Synonyms: All invalid names, combinations
and misidentifications that have been applied
are referenced. References are provided
here since the bibliography of this family is not
extensive.

(3) FAO Names: The FAO English name is con-
sidered the standard to be used for fishery
purposes. This should avoid confusion which
can be caused due to the existence of multiple
names for the same species or the same
name for several species. The FAO name is
not intended to supplant the use of local
names but rather, to serve as a worldwide
reference.

(4)

()

(6)

(@)

(8)

(9)

(10)

(11)

Diagnostic Features: Distinctive characters
of the species are given as an aid for identifi-
cation, accompanied by useful diagrams.
These diagnoses should be consulted to con-
firm species identified using the illustrated
keys.

Geographical Distribution: The general
geographic range is given in the text and
illustrated on a map. The map shading in-
cludes known areas of occurrence and
intermediate areas between locality records
where a species is expected to be found.

Habitat and Biology: Information on habitat,
behaviour, food, feeding habits and reproduc-
tion is given.

Size: The maximum known total
standard length is given.

length or

Interest to Fisheries: General information on
the extent, type of fishery and utilization is
given. Detailed fisheries data are unavailable
for many species as species are rarely sepa-
rated in fishery statistics.

Local Names: These are given where pub-
lished names are available. Often, a single
local name is applied to several species.

Literature: Recent references containing il-
lustrations that supplement those contained
in this catalogue are given. The most impor-
tant references containing full bibliographies
and descriptions are provided. It is stated if
an incorrect name is given in the reference.
Where incorrect scientific names are com-
monly applied a more comprehensive
bibliography is given.

Remarks: Useful information that is not cov-
ered in the previous paragraphs is included
here.

click Tor next page
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2. SYSTEMATIC CATALOGUE
2.1 Diagnostic Features of the Family SILLAGINIDAE
FAO Names: En - Sillagos, Sand Smelts and Whitings; Fr - Sillaginidés; Sp - Sillaginidos.

Diagnostic Features: Elongate, only slightly compressed, head tapering, with terminal mouth; lower part of
the cheek separated by a deep channel and bent inward to almost meet that of the other side. Body covered
with small or moderate sized ctenoid scales, those of the cheek cycloid or ctenoid; lateral-line scales 50 to 141,
with simple pores and continuing on to the tail. Mouth with a band of brush-like teeth; with canine teeth in the
upper jaw in Sillaginopsis only; vomer with a small curved patch of teeth, none on palatine bones on roof of
mouth; upper jaw covered by a large lachrymal or preorbital bone bearing a raised dome that greatly enlarges
the sensory system of the snout region; lower jaw with a pair of small pores behind which is a median pit
containing a pore on each side; operculum with a short sharp spine; head elongate, with a greatly developed
sensory canal system above and laterally, and the entire ventral surface of the head is occupied by the lower
preopercular sensory system. This development of the cranial sensory system is characteristic of the family;
the otolith is large and the base of the skull is enlarged, suggesting the reception of sound is important. Two
dorsal fins, the first consisting of X to Xlll slender spines, the second long with | slender leading spine and 16
to 27 soft rays; anal fin long with Il small slender spines and 14 to 26 soft rays; caudal fin emarginate; unpaired
fins with the membranes scaly; pelvic fins with | spine and 5 rays, the first ray usually with one or two small
projecting filaments that are often in contact with the bottom as the fish swims in search of food, and in
Sillaginopodys, the first ray is thickened and used as a sled to maintain contact with the substrate. The
swimbladder is either absent, poorly developed, or highly complex with anterior and lateral extensions
that project well into the caudal region; a unique duct-like process from the ventral surface of the
swimbladder to just before the urogenital opening is present in most species. The vertebrae are
modified where they contact the posterior extension of the swimbladder in many species; the
vertebrae number 32 to 44; the vertebral number, divided into abdominal, modified or haemal, and
caudal categories is useful for identification of some species (Table 2).

22 lllustrated Key to Genera and Species

221 Key to Genera

1a. Snout and head depressed; second dorsal-fin spine elongate; eyes small and almost covered
by skin; swimbladder minute or absent (Fig. 8) ..o Sillaginopsis

1b. Snout and head not depressed; second dorsal-fin spine not elongate; eyes normal; swim-
o] F= To Ko =Y g o7 /=T <= o 1 PRSP SURRN > 2

head depressed . T second dorsal-fin

spine elongate

Fig. 8 Sillaginopsis

2a. Lateral-line scales 50 to 84 (Fig. 9) cccccveeeeees s Sillago
2b. Lateral-line scales 129 to 147 (Fig. 10) ......... e Sillaginodes

lateral-line scales 129-147

Fig. 9 Sillago Fig. 10 Sillaginodes



10 FAO Species Catalogue Vol. 14

Table 2: Frequency distribution of abdominal and caudal vertebrae for species of the family Sillaginidae

S. attenu,
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2.2.2 Key to the Genera and Species from the Indo-west Pacific Region Excluding Australia
and New Guinea

1a. Snout and head greatly depressed; second dorsal-fin spine very elongate; eyes small, 3 to
11% of head length, and almost covered by adipose tissue (Fig. 11); swimbladder vestigial

o] = 1 01-Y=T o | TSRS Sillaginopsis panijus
1b. Snout and head not depressed; second dorsal-fin spine not elongate; eyes normal, 17 to
30% of head length; swimbladder present (Fig. 12) .......cooooiiiiiiii i, (Sillago) =2
eve .
3?’1 1% head second dorsal-fin spine elongate eye 17-30%

of head lenght

of head depressed
lenght

Fig. 11 S. panijus Fig. 12 Sillago

2a. Pelvic fin with the spine inconspicuous and almost hidden by the much thickened club-like
first pelvic-fin ray (Fig. 13); swimbladder without postcoelomic projections into the tail section;
vertebral column without modified haemal spines overlying the posterior extensions of the
swimbladder (no haemal funnel) ...........coo i Sillago chondropus

2b. Pelvic fin without a thickened club-ike first ray; swimbladder with 1 or 2 postcoelomic
extensions; vertebral column with some modified haemal spines overlying the posterior part
of the swimbladder (haemal funnel present)

swimbladder

club shaped outer
pelvic-fin ray

pelvic-fin spine.
first pelvic—fin Fig. 13 8. chondropus
ray thick

3a. Base of pectoral fin with a conspicuous dark brown, black or blue-black blotch or spot; body
with irregular dark blotches; dorsal-fin rays 18 to 20; anal-fin rays 17 to 19 (Fig. 14) .......... Sillago aeolus

3b. Base of pectoral fin without a dark brown or blackish blotch, or spot .............cccooiiiiiii >4

blotch at base

of pectoral fin anal-fin rays 17-19 Fig. 14 §. aeolus
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4a. Sides of body just below lateral line with a longitudinal row of dusky black spots, and a series
of saddle-like black blotches; swimbladder with 2 posterior extensions (Fig. 15) ........................ S. intermedius

4b. No longitudinal row of dusky black spots along sides below lateral line  ...............c..ocooiiiiiiiii =5

2 posterior extensions

T

SWIMBLADDER
Fig. 15 8. intermedius
ba. Lateraline scales 61 or less; 19 to 21 anal-fin rays (Fig. 16) ........cccooiiiiicii i, S. macrolepis
Sb. Lateral-ine SCales B4 OF MOTE ... i e e e et et e e e e e et e e e e -=>6

anal-fin rays 19-21

Fig. 16 S. macrolepis

6a. Dorsalfin spines normally XI 10 XHl oo e e e e e e -7
6b.  DOrsal-fin SPINES Xl .. e =9
7a. AnalHin rays 18 10 20 (Fig. 17) ..o et S.attenuata
Th.  ANAIHIN TAYS 22 OF IMOTE ..ottt ettt et et et et e et e e e e e e et e e et et et teeteetaaetaataaesas - 8

dorsal-fin spines XI1-XIII

anal-fin rays 18-20

Fig. 17 S. attenuata
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8a. Snoutshort, 31 to 38% of head length; posterior extension of swimbladder single (Fig. 18)

(Arabian GUID) ... e S. arabica

8b. Snout long, 38 to 43% of head length; swimbladder with 2 posterior extensions (Fig. 19)
(TaiWan t0 JAPAN) ... e e e S. parvisquamis
single posterior 2 posterior
extension extensions

SWIMBLADDER SWIMBLADDER

9a.  ANAIHIN TAYS 17 10 10 ..ot e et e e e e et e et e et e e e et e e e e e e e e eaaees >10

9b.  ANAIHIN TAYS 21 OF MO ..ottt ettt e e e be e e et b e e eeab e e e e e e et ee et ee et ee bt e e ba e e e e bnee e eeans >12

10a. Dorsal-fin rays 19; anal-fin rays 19; eye 14 to 16% of head length (Fig. 20) .........ccccooeviiiiiveeenn s S. microps

10b. Dorsal-fin rays 17 or 18; @anal-fin rays 17 ... e e ettt >11
eye 14-16% dorsal-fin rays 19

Fig. 20 S. microps

11a. Dorsal-fin rays 17 or 18; eye 28 to 29% of head length; upper-cheek scales cycloid (Fig. 21)
............................................................................................................................................................................... S. argentifasciata

11b. Dorsalfin rays 17; eye 19 to 23% of head length; upper-cheek scales ctenoid (Fig. 22)
......................................................................................................................................................................................... S. ingenuua

eye 28-29% of eye 19 23% of
head lenght head lenght

upper-cheek upper-cheek
scales cycloid scales ctenoid

Fig. 21 S. argentifasciata Fig. 22 S. ingenuua
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12a. Total vertebrae 38; lateral-line scales 76 10 80 (Fig. 23) ......ccoiiiii i S. boutani

12b. Total vertebrae 35 or less; lateral-line scales usually lessthan 74 ... =13

anal-fin rays 21 or more Fig 23 S. boutani

13a. Swimbladder with 2 posterior extensions (Fig. 24) ..o,

13b. Swimbladder with a single eXtENSION ...........covirmi e p et

2 posterior extensions

SWIMBLADDER
14a. Three scales between lateral line and origin of dorsal fin (Fig. 25) ...........cooiiiii i, S. japonica
14b. Four or more scales between lateral line and origin of dorsal fin ...................oo > 15

3 scales above
lateral line /////////'“

SWIMBLADDER Fig. 25 S. japonica
16a. Swimbladder with anterolateral extensions recurved posteriorly (Figs 26, 28) ...........cc.ocoiiiiiiiiiiiiiinnnns. >16
15b. Swimbladder without recurved extensioNs ... > 18

16a. Swimbladder with long anterolateral extensions as in Fig. 26; lateral-line scales 68 to 70
(INAIa . e S. indica

16b. Swimbladder with lateral extensions shorter than half length of swimbladder; lateral-line
SCAIES B4 10 70 oot e =>17

anterolateral extensions recurved posteriorly

SWIMBLADDER Fig. 26 S. indica
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17a. Membrane of second dorsal fin with a more or less continuous grey stripe formed of minute
black dots, running parallel to and closer to anterior edge of each ray (Fig. 27) (India) ........................ S. soringa

17b. Membrane of second dorsal fin without a more or less continuous grey stripe, but with the
margin of the second dorsal fin finely spotted with brown or black (Fig. 28) (Thailand and
=112 10 ) TP PRSPPI S. asiatica

anterolateral extension recurved and short

grey stripe

J— T SWIMBLADDER

margin spotted

Fig. 27 S. soringa Fig. 28 . asiatica

18a. Second dorsal fin with at least 5 rows of dusky black or black-brown spots; swimbladder with

a small bulbous anterior projection (Fig. 29) ... S. vincenti
18b. Second dorsal fin without dark spots, but may have the membranes tipped with a dusting of

very fine black dots; swimbladder with a short median projection and short anterolateral

extensions directed forward (Fig. 30) ..o S. lutea

a small bulbous anterior projection short anterolateral extensions
directed forward

SWIMBLADDER SWIMBLADDER

5 rows of dark spots

Fig. 29 S. vincenti Fig. 30 S. lutea
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2.2.3 Key to the Australian-New Guinea Genera and Species

1a. Scales very small, 129 to 147 in the lateral-line series (Fig. 31) ......cccoovviiinn. Sillaginodes punctata

1b. Scales not very small, 50 to 84 in the lateral-ine series (Fig. 32) .......cccoooiiiiiiiiiiiiie, Sillago) > 2

129-147 lateral-line Scales /; 50-84 lateral-line scales

Fig. 31 Sillaginodes punctata Fig. 32 Sillago
2a. Adark spot or blotch on or just preceding the pectoral-fin base (Fig. 33) ........ccooiiiiiiiiii e, >3
2b. No dark spots on or preceding pectoral-fin base ................oo i =>6
3a. Body without dark blotches or bars on sides and back (Fig. 33) (juveniles up to 9.0 cm may

have dark blotches in which case dissection of the swimbladder is necessary) ..............cccccovvveninn. S. ciliata
3b. Body coloration not uniform silvery in @dUltS ... >4
dark blotch at base
of pelvic fin Fig. 33 S. ciliata

4a. Body with 8 to 11 oblique rusty brown bars dorsally; dorsal-fin rays 17 to 19; anal-fin rays 16
LCo Tt I (T TR PSSR R S. vittata

4b. Body with dark blotches not in regular oblique bar

8-11 oblique bars

Fig. 34 S. vittata
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5a. Upper and lower dark blotches on sides joined posteriorly; swimbladder with complex
anterolateral extensions recurved posteriorly to the vent (Fig. 35) ... S. maculata

5b. Upper and lower dark blotches separate; swimbladder without anterolateral extensions
extending to the vent, but with four somewhat branched lobes on each side anteriorly (Fig.
B ittt e et e et e ebeeebeeeteeate et eateiate et eeaeaebeaabeeheabeenbeehbe et be et aenbe et be et aeehe ebe et sbesreeneeneaaes S. burrus

complex anterolateral extensions recurved posteriorly branched lobes anteriorly

~ ., N
SWIMBLADDER SWIMBLADDER

upper and lower upper and lower
blotches joined blotches separated

Fig. 35 8. maculata Fig. 36 8. burrus

6a. Body with oblique narrow rusty brown bars of rusty-brown to orange spots .........ccccccooiiiiiiii >7
6b. No brown bars or bIotChes ON DOAY ..........c..oiiiiii ettt b e e e e eaeaeaans ->8
7a. A longitudinal row of brown or rusty brown blotches along middle of side on or below

[ALErAl N (FiQ. 37) weeeiiitee e et e et e e et e e e e et e e e s bbb e e e e sabeeeesnnreeaas S. flindersi
7b. No longitudinal row of spots on or below lateral line (Fig.38) ..., S. bassensis

row of blotches on side no spots on or below lateral line

Fig. 37 S. flindersi Fig. 38 S. bassensis

8a. Dorsal-in rays 20 10 23 ... .o e et e e b — e e e e et e e b br e e e areeeeaabeeabree e aas =>9
8b. DOorsal-in Tays 18 10 T8 ..ot e e e e et e e e e et e e e e e e eabe e e e s bt e e e e eabee e e e enteeeas > 11
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9a. Anal-fin rays 17 to 20; lateral-line scales 66 to 76; vertebrae 37 (Fig. 39)....ccccvciiiiiiiininccnnnen. S. schomburgkii
9b. Anal-fin rays 21 t0 23; VErtebrag 35 OF 188 S it e e e et e e e e e s e e e nae e e -> 10
lateral-line scales 66-76 dorsal-fin rays 20-23
anal-fin rays 17-20 Fig. 39 8. schomburgkii
10a. Swimbladder with two posterior postcoelomic extensions (Fig. 40 ).....cocoiiiiiiiiiiiiii e S. sihama
10b. Swimbladder with a single postcoelomic extension (Fig. 41 ) ..o S. lutea

single posterior extension

SWIMBLADDER
SWIMBLADDER

’ 1-fi 21-23
anal-fin rays 21-23 \ anal-1in rays

Fig. 40 S. sihama Fig. 41 8. lutea

11a. Base of first dorsal-fin spine with a sharp anterior keel bearing on the lower part a white or

pale yellow spot with a black spot above (Fig. 42) ... e S. robusta
11b. Base of dorsal-fin spine without a sharp anterior edge and without black spot on base

first dorsal-fin

spine with keel —
white or first
yellow dorsal-fin G 2 N U
spot spine
Fig. 42 8. robusta
12a. Lateral-line Scales 54 10 61 (Fig. 4 3 ) ittt e e et st e e e s st e e snte e e ene e e e enae e e nneeeenes S. analis
12b. Lateral-line scales 66 t0 70 (FiG.4 4 ) . ..o et S. ingenuua

lateral-line scales 54-61

lateral-line scales 66-70

Fig. 43 8. analis Fig. 44  S. ingenuua

click for next page
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2.3 Information by Species

Sillaginodes Gili, 1862 SILL Silg

Sillaginodes Gili, 1862, type by original designation. Type species, Sillago punctata Cuvier, 1829.

Diagnostic Features: First dorsal fin with Xl or Xlll spines and second dorsal fin with | spine and 25 to 27
soft rays; anal fin with Il spines and 21 to 24 soft rays. Lateral-line scales 129 to 147. Vertebrae: 20 or 23
abdominal + 5 to 7 modified + 14 to 18 caudal, total of 42 to 44. Swimbladder with a posterior extension but
no duct-like process on the ventral surface. One species.

Biology, Habitat and Distribution: See species.
Interest to Fisheries: An important fishery is based on this species in southern Australia.

Species: Sillaginodespunctata (Cuvier, 1829).

Sillaginodes punctata (Cuvier, 1829) Fig. 45 SILL Silg 1

Sillago punctata Cuvier in Cuvier and Valenciennes, 1829:413 (Port King George).

Synonyms: Isosillago maculata Macleay, 1879:34, pi. 4, fig. 3 (King George Sound). Isesillago punctata:
Mcculloch, 1911:59-60. Sillaginodes punctatus: McCulloch, 1927:50, pi. 21, fig. 183a; Waite, 1928:7; Fowler,
1933:431-432; Sandars, 1945:107; Whitley, 1948:19, 1955:331, 1962:105, 1964:43; Scott, 1962:186-187;
Scott et al, 1974:208-209, fig.; Last et al., 1983:357 (Tasmania). Sillago punctata: Quoy and Gaimard,
1834:671-672, pi. 1,(fig. 1, Ginther, 1860:245; Schmeltz, 1869:16, 1879:44; Castelnau, 1872:93; Klunzinger,
1879:370; Macleay, 1881:201; Waite, 1904:31, 1921:100, fig. 152; Stead, 1906a:574, 1908b:66, pi. 36;
Mcculloch, 1921:60; Fowler, 1930b:654; Roughley, 1951:49, pi. 17; Parrott, 1959:201.

FAO Names: En - Spotted sillago; Fr - Péche-madame moucheté; Sp - Silago manchado.

SWIMBLADDER

Fig. 45 Sillaginodespunctata

Diagnostic Features: A large species with 129 to 147 lateral-line scales. Swimbladder very elongate with a
single slender tapering posterior extension; two anterolateral extensions or horns project anteriorly; anterior
part of the swimbladder is bound to the abdominal cavity by short collagen fibres; no duct-like process to the
urogenital aperture is present. Colour: Pale golden brown, greyish brown, or dark olive-green above; whitish,
pale brown or silvery below with reflections of mauve, blue and green when fresh; back and upper sides with
oblique rows of small round dark brown to rusty brown spots, lower sides with open-spaced rather scattered
round dark spots; belly white, without spots; dorsal fins uniform dark greenish brown to light brown sometimes
spotted with darker brown; anal fin, pectorals and ventrals pale brown to hyaline; caudal greenish to brownish,
finely dusted with brown.
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Geographical Distribution: Jurien Bay, Western Aus-
tralia southward along the southern coast of Western
Australia, South Australia and Victoria (Fig. 46). Ogilby
(1893:99) records this species as occasionally reaching
as far north as Port Jackson, New South Wales.

Habitat and Biology: Juveniles are common in tidal
estuaries and creeks, particularly those which flow into
semi-enclosed bays and coastal "lakes". The juveniles
appear to be most abundant on Zostera and Posidonia
seaweed banks in shallow sheltered areas, moving out
into the deeper water of the bays at a size of about
10 cm (Robertson, 1977). Sexual maturity is attained
at 3 to 4 years of age; the male fish measuring 30 cm
fork length and the females 34 cm fork length at the end
of their fourth year (Scott, 1954, unpublished). Numer-
ous small fish of 10 to 20 cm are caught in the sheltered
areas of large bays, especially during the summer
months. Larger fish, although present throughout the
bay, are concentrated in deeper water of 2 to 18 m,
generally in sand gutters or adjacent to banks. The largest adults observed are normally solitary fish in deeper
water of 12 to 18 m depths where they are associated with broken bottom, weed banks or sand gutters. Adult
fish are taken along the coastal beaches and may enter estuaries in considerable numbers during March in
Western Australia. Adult females with developed ovaries or running ripe are rarely netted in shallow water but
have been captured by spearfishermen in 5 to 9 m in coastal bays and offshore waters in southwestern Western
Australia. Spawning occurs in May and June (Scott et al., 1974:209).

Fig. 46

Size: To 72 cm total length; weight 4.8 kg.

Interest to Fisheries: The main fishery is centred in South Australia from Ceduna in the west to the Gulf of
St. Vincent. Smaller fisheries are located in Victoria and southern Western Australia. Spotted or King George
whiting are taken by haul seine nets, gillnets or handlines in inshore waters during spring and early summer.
A minimum size has been set in Victoria, South Australia and Western Australia. The majority of fish taken
are of second to seventh year class. The Australian fishery is reported to be of about $A 5 million. The bulk
of the catch is sold in local markets, but some of the South Australian catch is exported to New South Wales
and Queensland. The fish is of premium quality and obtains a high price. Marketed fresh whole or filleted. An
important recreational fishery is established throughout the range of the species. Recreational fishing gear is
limited to handline or rod and line from shore or boats. In South Australia the recreational fishery accounted
for some 37% of the total catch during 1979 to 1982, 61 % in the Gulf St. Vincent (Jones et al., 1989). Research
is now underway on the aquaculture potential of this species.

Local Names: AUSTRALIA: King George whiting, Spotted whiting.
Literature: Gill (1861:505); Hutchins and Swainston (1986:col. pl. 270).

SILL Si

Sillaginopsis Gill, 1861

Sillaginopsis Gill, 1861:505, type by original designation. Type species, Sillago domina Cuvier in Cuvier and
Valenciennes, 1829 (= Cheilodipterus panijus Hamilton - Buchanan, 1822).

Synonyms: Sillaginichthys Bleeker, 1874:63, type by original designation. Type species, Sillago domina
Cuvier in Cuvier and Valenciennes, 1829.

Diagnostic Features: Head very depressed; eyes small and partly covered by the constricted orbits; mouth
small with the lower jaw shorter than the upper; teeth villiform, in bands on jaws and vomer, the outer row of
teeth in the jaws slightly enlarged, with the two anteriormost teeth in the upper jaw larger than the remainder.
First dorsal fin with X spines and second dorsal fin with | spine and 25 to 27 soft rays; anal fin with Il spines
and 24 to 27 soft rays; branchiostegal rays 5 or 6. Scales small, lateral line with 84 to 90 scales. Vertebrae:
15 abdominal + 27 caudal, total of 42. Swimbladder absent or vestigial. One species.

Biology, Habitat and Distribution: Silty bottom of the Bay of Bengal.
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Interest to Fisheries: Taken locally by trawl.

Species ".Sillaginopsis panijus (Hamilton-Buchanan, 1822).

Sillaginopsis panijus (Hamilton-Buchanan, 1822) Fig. 47 SILL Si 1

Cheilodipteruspanijus Hamilton-Buchanan, 1822:57, 367 (Ganges estuaries).

Synonyms: Cheilodipterus panijus: Day, 1876:315. Sillaginopsis domina: Gili, 1861:505; Fowler, 1930b:654.
Sillago domina Cuvier in Cuvier and Valenciennes, 1829:415, pi. 69 (Pondicherry); Swainson, 1838:205;
Cantor, 1850:1003 (Pondicherry); Bleeker, 1853:34,1859:167; Gunther, 1860:246 (description, Bay of Bengal);
Day, 1869:299 (Orissa), 1876:315, 1878:264, pi. 58, fig. 3 (Coromandel coast, abundant October, Burma and
Malay Archipelago), 1888:791; Lloyd 1907:228 (riverine, winter months); Mookerijee et al., 1946:564 (Port
Canning, food items); Hoque and Patra, 1987:205-210 (fecundity). Sillago panijus: Day, 1876:315 footnote;
Krishnayya, 1963:391-412.

FAO Names: En - Flathead sillago; Fr - Péche-madame camus; Sp - Silago chato.

Fig. 47 Sillaginopsis panijus

Diagnostic Features: Head greatly depressed, eye very small. First dorsal fin with X spines and second
dorsal fin with | spine and 25 to 27 soft rays; anal fin with Il spines and 24 to 27 soft rays. Lateral-line scales

84 to 90. Vertebrae: 15 abdominal + 27 caudal, total of 42.

Geographical Distribution: Pondicherry northward along the Coromandel coast, Ganges delta, Burma,
southward to Malaysia and rarely to the Indonesian Archi-
pelago (Fig. 48).

Habitat and Biology: Krishnayya (1963) studied otoliths
and size-age compositions of the commercial catches from
the Hooghly estuary and arrived at the conclusion that S.
panijus probably spawns twice a year during the months
November to February and August to September and the
juveniles migrate toward the upper reaches during March
and April and during December where they remain for two
to three months. Sexual maturity is attained at a length of
about 120 mm. Cuvier (1829) found numerous small
fishes and crustaceans in the gut contents. Mookerjee,
Ganguly and Mazumdar (1946) recorded the gut contents
of 10 specimens and found them to be feeding primarily on
crustaceans, algae, and fish. The small eyes, flattened
head, filamentous second dorsal-fin spine, and the lack of
a swimbladder suggests demersal adaptation to muddy
water conditions.

Fig. 48

click for next page
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Size: To 35 cm standard length.

Interest to Fisheries: A small fishery exists along the coast of the Bay of Bengal primarily near or on river
deltas. Commercially important fish captured by nets and longlines in the Hooghly and Ganges delta. Marketed fresh.

Local Names: INDIA: Gangetic whiting.

Literature: Fowler (1933:432-433, description); Palekar and Bai (1955:128, anatomy); Misra (1962:231-232,
distribution); Dutt and Sujatha (1980:371-374).

Sillago Cuvier, 1817 SILL Sill

Sillago Cuvier, 1817, type by subsequent designation, Gili, 1861:503. Type species, Sillago sihama (Forsskal, 1775).

Diagnostic Features: Swimbladder present, often complex, with a blind tube (duct-like process) from the
ventral surface to just before the anus usually present.

Biology, Habitat and Distribution: See family.
Subgenera and Species of Sillago: McKay (1985) divided the genus Sillago into 3 subgenera.

The monotypic subgenus Sillaginopodys is characterised by the reduced pelvic-fin spine situated at the base of a
thickened club-shaped outer ray (Fig. 50); swimbladder reduced, without duct-like process and no haemal funnel.

Sillago (Sillaginopodys) chondropus Bleeker, 1849.

The subgenus Sillago contains 4 species and is characterized by a double post-coelomic extension penetrating
the tail region (Fig. 51).

Sillago (Sillago) intermedius \Wongratana, 1977
Sillago (Sillago) megacephalus Lin, 1933
Sillago (Sillago)parvisquamis Gili, 1861

Sillago (Sillago) sihama (Forsskal, 1775)

The subgenus Parasillago contains 24 species and is distinguished by the single post-coelomic extension of
the swimbladder (Fig. 52).

Sillago (Parasillago) aeolus Jordan and Evermann, 1902
Sillago (Parasillago) analis Whitley, 1943

Sillago (Parasillago) arabica McKay and McCarthy, 1989
Sillago (Parasillago) argentifasciata Martin and Montalban, 1935
Sillago (Parasillago) asiatica McKay, 1983

Sillago (Parasillago) attenuata McKay, 1985

Sillago (Parasillago) bassensis Cuvier, 1829

Sillago (Parasillago) boutani Pellegrin, 1905

Sillago (Parasillago) burrus Richardson, 1842

Sillago (Parasillago) ciliata Cuvier, 1829

Sillago (Parasillago) flindersi McKay, 1985

Sillago (Parasillago) indica McKay, Dutt and Sujatha, 1985
Sillago (Parasillago) ingenuua McKay, 1985

Sillago (Parasillago) japonica Temminckand Schlegel, 1843
Sillago (Parasillago) lutea McKay, 1985

Sillago (Parasillago) macrolepis Bleeker, 1859

Sillago (Parasillago) maculata Quoy and Gaimard, 1824
Sillago (Parasillago) microps McKay, 1985

Sillago (Parasillago) nierstraszi Hardenberg, 1941

Sillago (Parasillago) robusta Stead, 1908

Sillago (Parasillago) schomburgkii Peters, 1865

Sillago (Parasillago) soringa Dutt and Sujatha, 1983
Sillago (Parasillago) vincenti McKay, 1980

Sillago (Parasillago) vittata McKay, 1985
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Key to Species of Sillago

1 a. Pelvicfin spine very small and situated at the base of a thickened club-shaped outer pelvic-fin
ray; swimbladder reduced, no duct-like process; no modified caudal vertebrae present
(subgenus Sillaginopodys) (Figs 49, 50) ..o e S. chondropus

1 b. No club-shaped outer PeIVIC-IN FAY .........oouiiiii e et =>2

SWIMBLADDER

pelvic-fin spine

ffffffffffffffffffffffff club-shaped
outer pelvic-fin

thickened ray

outer
pelvic-fin
ray Fig. 49 S. chondropus Fig. 50 Pelvic-fin

2a. Swimbladder divided posteriorly into 2 tapering extensions projecting below vertebral column

into tail musculature (Fig. 51) ... (subgenus Sillago) -> 3

2b. Swimbladder with a single posterior extension below vertebral column and entering the tail
SECHON (Fig. 52) .oveeiiiiiiiii et (subgenus Parasillago) -> 6
2 posterior extensions single posterior extension

SWIMBLADDER SWIMBLADDER

Fig. 51 Subgenus Sillago Fig. 52 Subgenus Parasillago

3a. Dorsalfin spines Xll or Xll; 79 to 84 lateralline scales; 39 or 40 vertebrae (Fig. 53)
................................................................................................................................................. S. parvisquamis

3b. Dorsal-fin spines Xl; 66 to 72 lateral-line scales; 33 or 34 vertebrae ..........ccccoccceeiiiiiiiii . =>4

Fig. 33 S. parvisquamis
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4a. Body with a longitudinal row of dark spots below the lateral line and a series of dark saddle-like
blotches 0N back (Fig. 54) ......eeii e e e e et S. intermedius

4b.  Body uniform in COIOTation ...t e e et e e e et ae e e e e ebe e e e e e eebbe e e e e e ebaeaeae e ->5

Fig. 54 8. intermedius

5a. Head length 24 to 30% of standard length; vertebrae 33 (Fig. 55) ... S. sihama

5b. Head length 33% of standard length; vertebral number unknown (a doubtful species)
................................................................................................................................................. S. megacephalus

head length 24-30% of standard

Fig. 55 8. sihama

6a. A dark brown, dusky or blue-black spot or blotch on or just preceding the base of the pectoral
L LI Lo TS LC) TSROSO =>7

6b. No dark blotch at base of pectoral fin although a bright yellow or orange spot may be present
Gl [o TR TR > 11

dark blotch at base” " Fis. 56 no dark blotch at .

of pectoral fin S~ base of pectoral fin Fig. 57
7a. Body colour uniform in adults (juveniles to 90 mm have darker blotches along the sides and
back) with the snout bluish in some large specimens; dorsal fin with XI spines in first fin, and
| spine and 16 to 18 soft rays in the second fin; anal fin with Il spines and 15 to 17 soft rays;
lateral-line scales 60 to 69; vertebrae 14 or 15 + 5to 8 + 11 to 14, total 32 to 34; swimbladder
with rudimentary tubules projecting anteriorly and a series of sawtooth-like pockets laterally

(Fig. 58) (astern AUSIIAlia) ..o S. ciliata

7b.  Body with dark blotches or rusty brown bars ..................ccocooii g s ->8

rudimentary tubules projecting anteriorly

!

SWIMBLADDER
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8a. Body with 8 to 11 oblique well-defined rusty-brown bars dorsally; first dorsal fin with Xl spines,
and second dorsal fin with | spine and 17 to 19 soft rays; anal fin with Il spines and 16 to 18
soft rays; lateraldine scales 65 to 70; vertebrae 13 or 14 + 8 to 12 + 7 to 10, total 32 to 34,
swimbladder with a median anterior projection and very rudimentary anterolateral projections

(Fig. 59) (Western AUSTIAlia) ...........cooiiiiii ettt e e e e erae s S. vittata
8b. Body without well-defined rusty-brown Dars ... >9
1 median
anterior very rudimentary anterolateral projections

proj eciizy
”‘"/

SWIMBLADDER Fig. 59 S. vittata

9a. Upper and lover dark blotches on sides joined at least posteriorly; first dorsal fin with Xl
spines, and second dorsal fin with | spine and 19 to 21 soft rays; anal fin with Il spines and
19 or 20 soft rays; lateral-line scales 71 to 75; vertebrae 34 to 36; swimbladder with a short
median extension anteriorly and a complex anterolateral extension that continues posteriorly

to the duct-like process (Fig. 60) (eastern Australia) .............c.ccceoiiiiiii e, S. maculata
9b. Upper and lover dark blotches separate; swimbladder without complex anterolateral exten-
sions extending well posteriorly to end of abdomen .............ccco i, ->10
short median anterolateral extensions continues upper and lover blotches

extension anteriorly posteriorly to duct-like process - Joined posteriorly

Fig. 60 S. maculata

SWIMBLADDER

10a. Swimbladder with four rudimentary anterolateral extensions that are normally convoluted;
usually 19 or 20 anal-fin rays; usually 35 vertebrae (Fig. 61) (northern coast of Australia,
southern New Guinea and INAONESIA) .............coooiiiiiiiiie et S. burrus

10b. Swimbladder with three rudimentary anterolateral extensions that may be simple or convo-
luted; usually 18 anal-fin rays; vertebrae 34 (Fig. 62) (western Pacific except Australia and
SOULhEN NEW GUINEA) ......c.uviiiiiiice et ettt sbe e e eae e e e are e e steeesbeeeeabeeenres S. aeolus

4 rudimentary anterolateral extensions 3 rudimentary anterolateral extensions

SWIMBLADDER

SWIMBLADDER

upper and lower
blotches separated

18 anal-fin rays

19-20 anal-fin rays
Fig. 61 S. burrus Fig. 62 8. aeolus
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11a. Body with oblique narrow rusty brown bars that may be partly broken into lines of more or

less contiguous rusty brown or orange-brown spots (Figs 63, 64) .........cocoviiiiiiiii i > 12
11 b. Body without oblique rusty brown bars; some faint dark blotches or small spots may be

present in juveniles less than 100 mmstandard length ...............c e, =>13
12a. A longitudinal row of brown or rusty brown blotches along middle of side on or below lateral

line; body pale, not silvery; upper oblique bars not formed of lines of contiguous rusty brown

spots; midlateral silvery stripe generally indistinct; vertebrae 13 + 9 to 11 + 9 to 11 (Fig. 63)

(southeastern AUSIIalia) .......... ..o e et e e S. flindersi

12b. No longitudinal row of brown or rusty brown blotches on or below lateral line; belly silvery;
upper oblique bars usually formed of lines of contiguous rusty brown to orange-brown spots;
midlateral silvery stripe conspicuous; vertebrae 12 to 14 + 12 to 14 + 7 to 9 (Fig. 64) (western
Australia, southern Australia and western Victoria

oblique bars

) - row of blotches on sides

Fig. 63 S. flindersi Fig. 64 8. bassensis

13a. Base of first dorsal-fin spine of adults with a sharply keeled anterior edge bearing on the lower
part a white or pale yellow spot with a black or black-brown spot above; first dorsal fin with
Xl spines, and second dorsal fin with | spine and 16 to 18 soft rays; anal fin with Il spines
and 16 to 19 soft rays; lateral-line scales 64 to 70; vertebrae 13 + 8 to 12 + 8 to 12, total 33

(Fig. 85) (southern AUStralia) ................eoiiiiiiiii e S. robusta
13b. Base of first dorsal-fin spine not keeled and without a black spot or blotch above a white or
VEIIOW DASE ..ottt e et e e e e e e ettt e e e e e e et hbe e e e e e e aehbb—e e et e e e ebeeaeaeaeaaabareaaaaeaas =>4

first dorsal-
fin spine first dorsal-fin spine

sharply keeled

white or
yellow

spot

Fig. 65 S. robusta

DORSAL-FIN SPINES

14a. Total vertebrae 37 to 40; lateral-line scales usually more than 73 (except some S. schombur-
</ 27 PR =>15

14b.  Total vertebrae 32 to 36; lateral-line scales usually less than 73 (except S. japonica and some
Se BRAICA) .ottt ettt et et et et et e sttt bttt b bttt e e tntnanaes > 18
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18a.  ANAHIN TAYS 21 10 24 .ot e et e e e e e et e e e s et e e e e sbbe e e e e e eabee e e anbeeaas > 16
15b.  ANAHIN TAYS 17 10 20 ..o et e et e e e e et b e e e et b e e e e eabee e e sbbe e e e e e eabaeeeanreeaas >17

16a. Dorsal-fin rays 21; snout 39 to 40% of head length; abdominal vertebrae 13 or 14; modified

vertebrae 3 or 4 (Fig. 66) (Gulf of Tongking and China) ..............ccccoeiiiiiii i S. boutani
16b. Dorsal-fin rays 22 to 24; snout 31 to 38% of head length; abdominal vertebrae 15 or 16;
modified vertebrae 0 or 1 (Fig. 67) (Arabian GuIf) ............ccoooiii i, S. arabica
snout 39-40% dorsal-fin rays snout 37-38% dorsal-fin rays 22-24
of head length of head length /,

anal-fin rays 21-24

Fig. 66 S. boutani Fig. 67 S. arabica

17a. Anterior margin of swimbladder concave; first dorsal fin with X to Xl (mostly Xl) spines, and
second dorsal fin with | spine and 19 to 22 soft rays; lateraldine scales 66 to 76; vertebrae
16 or 17 + 8 to 11 + 10 to 13, total 37 (Fig. 68) (western Australia and South Australia)
................................................................................................................................................................ S. schomburgkii

17b. Anterior margin of swimbladder convex; first dorsal fin with XII to XIll (mostly Xll) spines,
and second dorsal fin with | spine and 19 to 21 soft rays; lateral-line scales 73 to 77; vertebrae
15 + 2 + 20, total counts range from 37 to 39; body with faint to distinct dark blotches in 3

series laterally (Fig. 69) (Arabian GUIF) ..o S. attenuata
anterior margin anterior margin
concave convex

SWIMBLADDER
SWIMBLADDER

first dorsal fin with

first dorsal fin with

/ X-XII spines

anal-fin rays 17-20
Fig. 68 S. schomburgkii Fig. 69 S. attenuata

18a. Swimbladder with anterolateral extensions recurved posteriorly (Fig. 70)

18b. Swimbladder without posteriorly recurved anterolateral extensions (Fig. 75) ....cccocvieiiiiiiiiiiiiiee, >21
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19a. Swimbladder with 2 anterior extensions in addition to the anterolateral extensions extending
posteriorly (Fig. 70); lateral-line scales 68 10 70 (INAi@) ...........cccccoiiiiiiiiii i S. indica

19b. Swimbladder with a single anterior extension in addition to the posteriorly directed anterolat-
€ral EXTENSIONS (FIQ. 72) ..oooiiiiiiiie et e e e ettt e e e e ettt e e e e e e e s e et abaeae e e eatabeeeeaenas > 20

2 anterior extensions

SWIMBLADDER

20a. Membrane of second dorsal fin with a more or less continuous grey stripe formed of minute
black dots running parallel to and closer to anterior edge of each ray; extensions of
swimbladder extend to less than half length of swimbladder (Fig. 71) (Indi@) ............coccccoooiiiiiiinininnn. S. soringa

20b. Membrane of second dorsal fin without a more or less continuous grey stripe but with margin
of fin finely spotted with brown or black; extensions of swimbladder extend posteriorly to

almost half length of swimbladder (Fig. 72) (Thailand and Taiwan) ..........cc...cccooiiiiiiiiiiiiccce e S. asiatica
posterior extensions less than 1 anterior posterior extensions about
o half length of swimbladder extension / half length of swimbladder

SWIMBLADDER ~ SWIMBLADDER

grey stripe margin of fin spotted

- F

ig. 71 S. soringa

21 a. LateralHine scales 681 Or 1€SS (Fig. 73) ..o ettt e e e e e eaans > 22

21 b.  Lateral-line SCalES B4 OF IMOTE .....ouiieii e e e ettt a s > 23

22a. Anal-fin rays 14 to 17 (Fig. 73) (southern New Guinea and northern Australia)
......................................................................................................................................... S. analis; S. nierstraszi

22b. Analfin rays 19 to 21 (Fig. 74) (Indonesia to Philippines, excluding Australia) ...................ccceeee. S. macrolepis

anal-fin rays 19-21

anal-fin rays 14-17

Fig. 73 8. analis Fig. 74 S. macrolepis
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23a.  ANAHINTAYS 2110 24 ..o et e e e e et e e e et e e e e e et e e e e aebae e e e e araeae e
23D, ANAHIN TAYS 1710 19 Lt e e e e e e st e e e e et e e e e e e s etbeeeesebbeeeesnbareeaeanns

24a. Swimbladder with a small bulbous anterior projection and without anterolateral extensions
projecting anteriorly (Fig. 75) (southwestern INdia).............coccoiiiiiii e

24b. Swimbladder with a pointed median anterior extension and anterolateral extensions project-
NG anteriorly (Fin; 78, 77 oo e e e

.

small bulbous
anterior projection

SWIMBLADDER anal-fin rays Fig. 75 S. vincenti

25a. Scales between lateral line and base of first dorsal-fin spine 5; usually 13 abdominal
vertebrae; small species (Fig. 76) (northern Australia to India and Sri Lanka) ...............ccccccoeeviiinnnn. S. lutea

25b. Scales between lateral line and base of first dorsal-fin spine 3; usually 14 abdominal

vertebrae; moderate species (Fig. 77) (Japan, Korea, China and Taiwan) .............cccccocoveeeieeeiinenenne, S. japonica
anterolateral extensions projecting anteriorly

\

SWIMBLADDER SWIMBLADDER

5 rows of scales between base of 3 rows of sc_ales _between base O.f first
first dorsal-fin gpine and lateral line dorsal-fin spine and lateral line

Fig. 76 8. lutea Fig. 77 S. japonica

26a. Dorsal-fin rays 19; anal-fin rays 19; cheek scales cycloid; vertebrae 13 + 5 + 16, total 34; eye
diameter 14 to 16% of head length (Fig. 78) (TaiWan) ...........cccoiiiiiiiiiiiie e S. microps

26b. Dorsal-fin rays 17 or 18; anal-fin rays 17; eye more than 19% of head length ..................cccooii i
19 dorsal-fin rays

eye diameter 14-16%
of head length

19 anal-fin rays

Fig. 78 S. microps
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27a. Dorsal-fin rays 17; cheek scales ctenoid; vertebrae 13 + 9 to 11 + 9 to 11, total 33; eye
diameter 19 to 23% of head length; no wide brilliant silvery stripe on side (Fig. 79) (Thailand,
India and northern AUSITalia) ....... ...ttt sae e enee s S. ingenuua

27b. Dorsal-fin rays 17 or 18; cheek scales with upper row cycloid and lower 2 rows ctenoid; eye
diameter 28 to 29% of head length; a wide brilliant silvery stripe on side (Fig. 80) (Lumbucan

ISland, PRIlIPPINES) .......ueiiiiie ettt e e e e e etbe e e e e e e eree s S. argentifasciata
eye diameter 19-23% of 17 dorsal-fin rays eye diameter 28-29% 17 dorsalfin rays
head length of head length

silvery stripe on sides

Fig. 79 S.ingenuua Fig. 80 S. argentifasciata
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Sillago aeolus Jordan and Evermann, 1902 Fig. 81 SILL Sill 5

Sillago aeolus Jordan and Evermann, 1902:360, fig. 24 (Keerun, Formosa).

Synonyms: Sillago macrolepis (non Sillago macrolepis Sleeker): Evermann and Seale, 1907:187. Sillago
maculata (non Sillago maculata Quoy and Gaimard): Sleeker, 1858:161 (Indonesian localities), 1874:71 (part);
Kner, 1865:127; Pellegrin, 1905:83; Seale, 1914:69 (Hong Kong); Weber and de Beaufort, 1931:174 (part);
Fowler, 1933:423-425 (part, localities), 1935:150, 1937:238, 1949:52; Martin and Montalban, 1935:224-225,
pl. 1, fig. 2; Smith, 1949:204 (South Africa); Suvatti, 1950:394 (Bangkok, Rayong); Herre, 1953:478479 (part,
many localities); Palekar and Bal, 1955:128 (part); Munro, 1955:122 (Ceylon), 1958:178; Scott, 1959:56
(Malaysia); Shao and Chang, 1978:5, 1979:695-705; Dutt and Sujatha, 1980:372; McKay, 1980:383-384;
Masuda et al., 1984:151, pl. 134-B; Sano and Mochizuki, 1984:137-141, fig. 1 A. Sillago (Parasillago) maculata
aeolus: McKay, 1985:27-28; Shao et al., 1986:147.

FAO Names: En - Oriental sillago; Fr — Péche-madame oriental; Sp - Silago oriental.

(from Martin and Montalban, 1935)

e S A TS Fig. 81 Sillago acolus
SWIMBLADDER

Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 18 to 20 soft rays;
anal fin with Il spines and 17 to 19 (usually 18) soft rays. Lateral-line scales 67 to 72. Vertebrae: 13 or 14
abdominal + 4 to 7 modified + 14 to 16 caudal, 34 total. Swimbladder with three rudimentary anterolateral
extensions instead of four; differs from Sillago maculata in lacking well developed anterolateral extensions
reaching to level of vent. Colour: Very similar to Sillago burrus but has the most posterior mid-lateral dark
brown blotch elongate and reaching caudal flexure.

Geographical Distribution: Singapore, Thailand,
China, Hong Kong, Taiwan, Philippines and southern
Japan. Possibly distributed throughout the Indo-West
Pacific from Delagoa Bay, southern Africa to
Okinawajima, Japan, but not recorded from Australia or
southern New Guinea (Fig. 82).

Habitat and Biology: Little known. Occurs in a depth
range from 0 to 60 m. Maxwell (1921) records juveniles
burrowing in the sand.

Size: To 30 cm standard length.

Interest to Fisheries: Small local fisheries exist
throughout the range of this species, particularly where
bottom trawls are employed. The flesh is prone to spoil
rapidly and the Oriental sillago is not considered as
highly as the inshore sillaginids.




32 FAO Species Catalogue Vol. 14

Local Names: AUSTRALIA: Oriental trumpeter whiting; JAPAN: Hoshigisu; MALAYSIA: Ebi, Bulus-bulus,
Bébulus, Kedondong; PHILIPPINES: Ososo, Asuhos; SOUTH AFRICA: Gevlekte sillago; TANZANIA:
Mtambaanchi, Tambanji, Sondo.

Literature: Jordan and Richardson (1909:192, fig. 18); McKay (1985).

Remarks: Sillago aeolus has not been found in association with S. burrus or S. maculata. Specimens of this
well patterned complex are required from Indonesia where 2 species may be sympatric.

Sillago analis Whitley, 1943 Fig. 83 SILL Sill 6

Sillago analis \Whitley, 1943:184 (Shark's Bay, Western Australia).

Synonyms:  Sillago ciliata (non Sillago ciliata Cuvier): Paradice and Whitley, 1927:89; Taylor, 1964:174
(description).

FAO Names: En - Golden lined sillago; Fr - Péche-madame doré; Sp - Silago aureolineado.

SWIMBLADDER

Fig. 83 Sillago analis
(after Grant, 1972)

Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 16 to 18 soft rays;
anal fin with Il spines and 14 to 17 soft rays. Lateral-line scales 54 to 61. Vertebrae: 13 or 14 abdominal + 4
to 8 modified + 11 to 15 caudal, 33 or 34 total. The shape of the swimbladder is very similar to 8. ciliata. Colour:
No dark spot at base of pectoral fin; Body light silvery, slightly darker to dusky above; a dull golden silver to
golden yellow stripe below lateral line; pelvic and anal fins pale yellow to bright yellow; pectoral fin with adarker
dusting of fine black-brown spots.
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Geographical Distribution: Shark Bay, Western Australia,
Northern Territory, Queensland south to Moreton Bay, and
southern coast of New Guinea (Fig. 84).

Habitat and Biology: Usually found between 0 and
10 m depths. Spawning takes place from September to
January. Lenanton (1969a; 1969b) described the Shark
Bay, Western Australian fishery and records that the
juveniles of this species, together with those of S
schomburgkii, "remain in the warmer waters of the shallow
mangrove creek shorelines and protected inlets. On
reaching maturity Sillago analis prefer the muddy, tidal
streams but Sillago schomburgku are located on the more
open, sandy banks." Brewer and Warburton (1992) found
that the preferred prey of S. analis are crustaceans. It also
grubs in the silty-sand substrates for worms and has been
observed to "plough" up the bottom with the snout. Fig. 84

Size: To 45 cm standard length.

Interest to Fisheries: An important fishery based on this species and others has developed in Shark Bay and
to a lesser extent in Queensland. The juveniles enter mangrove creeks and may be future candidates for
estuarine aquaculture.

Local Names: AUSTRALIA: golden lined whiting, Tin Can Bay whiting (Queensland), Rough-scale whiting
(Western Australia).

Literature: Whitley (1948:19, Western Australia, 1954:27, Melville Island, 1964:43); Haysom (1957:141
recorded Queensland); Grant (1965:85, Tin Can Bay, 1972:244, biology); Weng (1983, 1986); McKay
(1985:18-19, figs 3B, 9A-D); Brewer and Warburton (1988:215-217, dietary variation); Allen and Swainston
(1988: coi. pi. 354).

Remarks: Sillago nierstraszi is almost certainly a senior synonym of S analis. The holotype of S. nierstraszi
was unavailable for study by McKay (1985). Further collecting in southern New Guinea is necessary to resolve
the identity of S. nierstraszi.

Sillago arabica McKay and McCarthy, 1989 Fig. 85 SILL Sill 7

Sillago arabica McKay and McCarthy, 1989:551-552, figs 1, 2A, 3A-C (Arabian Gulf).

Synonyms: None.

FAQ Names: En - Arabian sillago; Fr - Péche-madame arabe; Sp - Silago arabe.

Fig. 85 Sillago arabica

SWIMBLADDER

click for next page
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Diagnostic Features: First dorsal fin with Xll or XllI spines and second dorsal fin with | spine and 22 to 24
soft rays; anal fin with Il spines and 22 to 24 soft rays. Lateral-line scales 75 to 80; cheek scales in 3 or 4
rows, all ctenoid. Vertebrae: 15 or 16 abdominal + 0 or 1 modified + 22 to 25 caudal, 38 to 40 total. Swimbladder
without anterior extensions and with a single posterior extension. Colour: No irregular dark blotches on sides.

Geographical Distribution: Arabian Gulf (Fig. 86).

Habitat and Biology: Shallow coastal waters of the Arabian
Gulf, down to a depth of 5 m.

Size: Maximum size known 15 cm total length.
Interest to Fisheries: None at present.
Local Names:

Remarks: McKay and McCarthy proposed the common name
shortnose whiting as the snout in this species is 31 to 38% (mostly
33 to 35%) of head length and this character may assist recognition
of this species in the field.

Fig. 86

Sillago argentifasciata Martin and Montalban, 1935 Fig. 87 SILL Sill 8

Sillago argentifasciata Martin and Montalban, 1935:226-227, pi. 1, fig. 3 (Lumbucan Island, Palawan, Philippines).
Synonyms: None.

FAO Names: En - Silver-banded sillago; Fr - Péche-madame ceinture d'or; Sp - Silago de bandas plateadas.

Fig. 87 Sillago argentifasciata
(from Martin and Montalban, 1935)
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Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 17 or 18 soft rays;
anal fin with Il spines and 17 soft rays. Lateral-line scales 66; cheek with three rows of scales, those on the
upper row cycloid, and on the lower two rows ctenoid. Colour: No irregular dark blotches on sides; a wide,
brilliant, silvery stripe on each side of the body.

Geographical Distribution: Lumbucan Island,
Palawan, Philippines (Fig. 88).

Habitat and Biology: Unknown.

Size: Not known.

Interest to Fisheries: None.

Local Names:

Literature: Herre (1953:478); McKay (1985:40, fig. 5A).

Remarks: Sillago argentifasciata was not included in
the large amount of material examined from the
Philippines by McKay (1985). The type specimens were
destroyed during the Second World War and further
collecting at the type locality and the designation of a
neotype is necessary to resolve the identity of this

species. This species is similar to Sillago ingenuua and S
may prove to be a senior synonym; see also remarks e
under Sillago ingenuua.
Fig. 88
Sillago asiatica McKay, 1983 Fig. 89 SILL Sill 9

Sillago asiatica McKay, 1983:613-614.

Synonyms: None.

FAO Names: En - Asian sillago; Fr - Péche-madame asiate; Sp - Silago asiatico.
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Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 20 or 21 soft rays;
anal fin with Il spines and 21 to 23 soft rays. Lateral-line scales 67 to 70. Vertebrae: 13 or 14 abdominal + 5
to 7 modified + 13 to 16 caudal, 34 total. Swimbladder with three anterior extensions, the middle one projecting
forward and the anterolateral ones recurved backward along the swimbladder; a single posterior extension.
Colour: Head and body pale sandy brown to light fawn, an indistinct pale mid-lateral stripe is present on some
specimens; belly paler, almost white; opercle and preopercle transparent with a crescentic patch of fine
black-brown spots in a pigmented area the shape of the gill arches on the inside of the gill cover, showing
through. Fins hyaline, the margins of the unpaired fins finely spotted with brown; the upper and lower margins
of the caudal fin dark brown to almost black.

Geographical Distribution: From the Gulf of Thailand to
Taiwan. This species is possibly widespread (Fig. 90).

Habitat and Biology: Widely distributed in Taiwan and
previously confused with S. sihama, this species appears
to be more abundant than the latter species at Kaohsiung,
Taiwan (Shao et al., 1986). It inhabits depths from 10 to
50 m.

Size: To 15 cm standard length.

Interest to Fisheries: Utilised fresh throughout its
range. A small but important fishery exists in Taiwan.

Local Names:

45*

Remarks: Sillago soringa Dutt and Sujatha is almost

certainly a senior synonym of S. asiatica but it is reported . w  w m m m mw we
to differ in having the swimbladder with shorter recurved
extensions and the postcoelomic part of the Fig. 90

swimbladder relatively shorter. Shao et al. (1986) found
the recurved extensions of the swimbladder to be 1/4 to
1/5 of the swimbladder length.

Sillago attenuata McKay, 1985 Fig. 91 SILL Sill 10

Sillago attenuata McKay, 1985:36, figs 12A, 13C, 16 (Arabian Gulf).
Synonyms: None.

FAO Names: En - Slender sillago; Fr - Péche-madame élégant; Sp - Silago magro.

SWIMBLADDER

Fig. 91 Sillago attenuata
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Diagnostic Features: First dorsal fin with XIl or Xlll spines and second dorsal fin with | spine and 19 to 21
soft rays; anal fin with Il spines and 18 to 20 soft rays. Lateral-line scales 73 to 77. Vertebrae total 37 to 39.
Colour: Body with faint blotches in two series laterally, the upper row of about 8 or 9 spots, the lower mid-lateral
row with 10 spots; a row of indistinct spots or blotches along the base of the spinous dorsal fin; first dorsal fin
with the anterior most interspinous membranes dusted with black spots; membrane of the second dorsal fin
dusted black, other fins hyaline. Juveniles with a well defined mid-lateral horizontal row of 9 elongate spots
on body just below lateral line; between the lateral line and the base of the dorsal fins is ahorizontal row of

about 12 small spots ending before the last ray of the dorsal % - p -
fin; a longitudinal row of very small spots along centre of back, ‘
2 spots before dorsal fin, 4 spots below fin and on caudal
peduncle.

Geographical Distribution: Arabian Gulf (Fig. 92).

Habitat and Biology: Shallow coastal waters of the Arabian ,
Gulf.

Size: To at least 20 cm standard length.

Interest to Fisheries: Taken by beach seine and utilised fresh.
Local Names:

Literature: McKay and McCarthy (1989, figs 2B, 3D).

Remarks: The swimbladder is almost transparent in juveniles.

Fig. 92
Sillago bassensis Cuvier, 1829 Fig. 93 SILL Sill 11

Sillago bassensis Cuvier in Cuvier and Valenciennes, 1829:412 (Port Western, Bass Strait, Victoria).

Synonyms: Sillago (Parasillago) bassensis bassensis: McKay, 1985:28-29, figs 4A, 13U-V, 14J, 15.

FAO Names: En - Western school sillago; Fr - Péche-madame transparent; Sp - Silago occidental.

Fig. 93 Sillago bassensis
(adapted from Grant, 1972)

Diagnostic Features: First dorsal fin with X to Xll spines and second dorsal fin with | spine and 18 or 19 soft
rays; anal fin with Il spines and 18 to 20 soft rays. Lateralline scales 66 to 73. Vertebrae: 12 to 14 abdominal
+ 12 to 14 modified + 7 to 9 caudal, total 33 to 35. The swimbladder is very similar to that of S.flindersi. Colour:
No dark spot at the base of the pectoral fin; a series of oblique broken rusty brown bars on the back and upper
sides, without a longitudinal row of rusty brown blotches along the midlateral silver stripe.
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Geographical Distribution: Geraldton area, \Western
Australia southward and along the southern coast to
South Australia and western Victoria; not yet recorded
from western Tasmania (Fig. 94).

Habitat and Biology: Common along the lower Western
Australian coastline, and bays of South Australia.
Frequenting the surf zone of beaches and quiet waters of
bays and sandbanks, this species is also trawled in offshore
waters to at least 55 m and possibly much deeper. Juveniles
may be found in a few centimetres of water off white sand
beaches in association with accumulations of dead
seaweed in the surf zone of southwestern Australian
waters, but are not recorded from estuarine waters as
are the juveniles of Sillaginodes punctata, Sillago
schomburgkii, and Sillago burrus. The western school
whiting is reported to move into shallow waters in large
schools during the full moon. It may have luminescent
bacteria when left out of water.

Size: To 33 cm standard length.

Interest to Fisheries: A local bottom trawl fishery is present seasonally in Western Australia, and this species

is caught largely as a bycatch.

Local Names: AUSTRALIA: Western school whiting, Trawl| whiting.

Literature: Quoy and Gaimard (1834:672-673, pl. 1, fig. 2); McCulloch (1911:61, part); Fowler (1933:422-423,
part); Whitley (1948:19, 1964:43); Roughley (1951:4849, part); Scott (1962:187, South Australia); Hutchins

and Swainston (1986:col. pl. 264).

Remarks: McKay (1985) treated this species as a subspecies (see S.flindersi). He followed Cuvier (1829:412)
in regarding the type locality as Western Port, Victoria. As the holotype has the locality recorded as "Port du
Roi Georges" (= King George Sound, Western Australia), the latter locality is possibly correct.

Sillago boutani Pellegrin, 1905 Fig. 95

SILL sill 12

Sillago boutani Pellegrin, 1905:86 (Bale de Hatan, Along, North Vietnam).

Synonyms: Sillago (? Parasillago) boutani: McKay, 1985:34-36.

FAO Names: En - Boutan's sillago; Fr - Péche-madame pagus; Sp - Silago de Boutan.
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Diagnostic Features: First dorsal fin with XI spines (last spine very short) and second dorsal fin with | spine
and 21 soft rays; anal fin with Il spines and 21 or 22 soft rays. Lateral-line scales 76 to 80. Vertebrae: 13 or
14 abdominal + 3 or 4 modified + 21 caudal, elongate with a total of 38. Colour: Body olive-yellow dorsally,
paler on the sides and abdomen; cheeks and part of operculum orange-yellow; one or two stripes of
orange-yellow run along the sides of the body; fin uniformly greyish, with some indication of dots on the rays
of the second dorsal fin.

105" 1200 135° 150° 165 80"

Geographical Distribution: Gulf of Tongking, and China
(Fig. 96).

Habitat and Biology: An inshore species on silty

bottoms, in depths down to 20 m.

Size: To 20 cm standard length.

Interest to Fisheries: Reported to be taken by seine
net in Vietham and forms the basis of an export market
in butterflied fillets to Japan. The sillaginids of the Gulf
of Tongking are inadequately known.

Local Names:

Literature: Fowler (1933:421-422).

Remarks: This species is rare in collections, and may
be misidentified as Sillago sihama. The swimbladder
has a single posterior extension.

Sillago burrus Richardson, 1842 Fig. 97 SILL Sill 13

Sillago burrus Richardson, 1842:128-130 (Northwest Australia).

Synonyms: Sillago maculata burra: Whitley, 1948:19; Sillago (Parasillago)maculata burrus: McKay, 1985:24-26.
Sillago maculata: Paradice and Whitley, 1927:89; Taylor, 1964:174-175.

FAO Names: En - Western trumpeter sillago; Fr - Péche-madame clairon; Sp - Silago tromperero occidental.
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Fig. 97 Sillago burrus
(adapted from Richardson, 1843)
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Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 19 to 21 soft rays;
anal fin with Il spines and 18 to 20 (rarely 18) soft rays. Lateral-line scales 69 to 76. Vertebrae: 13 or 14
abdominal + 20 to 22 caudal, total of 34 to 36 (rarely 34). The swimbladder has four anterolateral extensions
that are more complex than S. aeolus, but much shorter than 8. maculata. Colour: S. burrus is very similar in
coloration to S. aeolus and S. maculata. \n 8. burrus the blotches are like oblique bars and they are not joined
as in S. maculata. The upper blotches are small, the black spot at the base of the pectoral fin is indistinct and
the belly is silvery. The lateral silvery stripe is usually noticeable but may be quite faded. Inside of opercle
white whereas S. maculata has an inner dark blotch showing through. The upper and lower margins of the
caudal fin are not as dark as in 8. maculata and the abdominal walls are usually white or silvery whereas they
are pale flesh coloured in the latter species.

Geographical Distribution: Northern coast of Australia,
southern New Guinea, and Indonesia (Fig. 98).

Habitat and Biology: Sillago burrus is most abundant
on silty-sand or muddy substrates, the large adults
feeding near gutters and sandbars inside Shark Bay and
may also be found on mostly sandy bottoms. The
juveniles frequent seaweed banks and broken bottom,
and occur in large numbers near mangrove creeks.
They enter the coastal rivers in the Swan and Mandurah
estuaries in Western Australia throughout the summer
months where they are netted by prawn fishermen
operating in shallow weedy areas. Adults move into
deeper waters of marine embayments. Juveniles and
adults are commonly trawled in association with the
western population of Sillago robusta, and Sillago lutea
in depths to 36 m.

Size: To 36 cm standard length.

Interest to Fisheries: Mostly taken by trawl net in depths from a few metres to at least 36 m, and are generally
part of the bycatch of shrimp trawlers. Marketed fresh in Australia.

Local Names: AUSTRALIA: Western trumpeter whiting.

Literature: Richardson (1843, pl. 2, fig. 1); Castelnau (1878:232); Hutchins and Swainston (1986:col. pl.
267a); Allen and Swainston (1988:col. pl. 356).

Remarks: Frequently confused with Sillago maculata. McKay (1985) treated this species as a subspecies
of Sillago maculata since no specimens had been collected east of Torres Straits. Specimens of S. burrus have
recently been captured by trawl net east of Cairns and southeast of Hinchinbrook Island, Queensland in 32 m.
The taxon is therefore elevated to full specific status in this work.
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Sillago chondropus Bleeker, 1849 Fig. 99 SILL Sill 3

Sillago chondropus Bleeker, 1849a:61 (Batavia).

Synonyms: Sillago (Sillaginopodys) chondropus: McKay, 1985:5-6, figs 1B, 2A, 8B, 17; Shao et al., 1986:143-144.

FAO Names: En - Clubfoot sillago; Fr - Péche-madame diablotin; Sp - Silago pateta.

SWIMBLADDER XX PELVIC FIN Fig. 99 Sillago chondropus

Diagnostic Features: First ray of pelvic fin modified into a laterally compressed thickened club-like structure;
first dorsal fin with Xl to Xl spines (last spine very short) and second dorsal fin with | spine and 20 or 21 soft
rays; anal fin with Il spines and 22 or 23 soft rays. Lateral-line scales 66 to 73, Vertebrae: 12 or 13 abdominal

+ 22 or 23 caudal, total of 35. Swimbladder reduced in size, no duct-like process from the ventral surface to
the urogenital aperture.

Geographical Distribution: South Africa, northward to
Pakistan, India, Burma, Indonesia, northern New
Guinea, Thailand, Philippines and Taiwan (Fig. 100).
Not recorded from southern New Guinea or Australia.

Habitat and Biology: Shallow coastal waters, from 0
to 5 m depths. In eastern Taiwan blackish substrates
with strong current and wave action are inhabited (Shao
et al, 1986). The reduced swimbladder and modified
pelvic fin indicates that this species is demersal and may
use the pelvic fin pads somewhat like sled runners on
the bottom.

Size: To 35 cm standard length.

Interest to Fisheries: Captured by seine and marketed ti?
fresh.

Local Names: SOUTH AFRICA: Horrelvoet sillago. Fig. 100
Literature: Bleeker (1849:5, 8, 10, New Guinea,
1874:65, 1877, pi. 389, fig. 2); Glnther (1860:246,
Mollucca Sea); Gili (1861:504); Gilchrist and Thompson (1908:193, Natal, 1917:348); Regan (1908:245);
Barnard (1927:508, Natal); Weber and de Beaufort (1931:176, fig. 34); Fowler (1933:430-431,1949b:96); Herre
(1939:112, Burma, 1953:478, many records); Smith (1949:204, fig. 469, South Africa, rare); Palekar and Bai

(1955:128, description); Munro (1958:178, New Guinea, 1967:346); Dutt and Sujatha (1980:372); McKay
(1980:382-383, 1986:615).

click for next page
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Sillago ciliata Cuvier, 1829 Fig. 101 SILL sill 14

Sillago ciliata Cuvier in Cuvier and Valenciennes, 1829:415 (Southern Seas).

Synonyms: Sillago diadoi Thiolliere, 1857:151 (Woodlark Island, Papua). Sillago insularis Castelnau,
1873:232 (Noumea, New Caledonia). Sillago terra-reginae Castelnau, 1878:232 (Moreton Bay, Queensland).
Sillago bassensis (non Sillago bassensis Cuvier): Castelnau, 1879:381; Macleay, 1881:567; Kent, 1893:291;
Tosh, 1902:175-184 (behaviour, eggs, postlarvae, growth). Sillago ciliata diadoi: Whitley, 1932a:344-345.
Sillago gracilis (non Sillago gracilis Alleyne and Macleay): Whitley, 1932b:284

FAO Names: En - Sand sillago; F r- Péche-madame sable; Sp - Silago arena.
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Fig. 101 Sillago ciliata
(adapted from Grant, 1972)

Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 16 to 18 soft rays;
anal fin with Il spines and 15 to 17 soft rays; Lateral-line scales 60 to 69. Vertebrae: 14 or 15 abdominal + 5
to 8 modified + 11 to 14 caudal, total of 32 to 34. Anterior
part of the swimbladder with rudimentary tubules
projecting anteriorly and a series laterally that diminish
in size and become sawtooth-like posteriorly; the shape
of the swimbladder is not distinguishable from Sillago
analis. Colour: A dark spot at the base of the pectoral
fin; coloration of adult specimens uniform without darker
bars or blotches.

105° 12¢° 135* 150° 168" 180"

Geographical Distribution: East coast of Australia
from Cape York, Queensland (rare), southward along
the coast and the Great Barrier Reef to eastern Victoria,
and the east coast of Tasmania. Lord Howe Island, New
Caledonia, and Woodlark Island, Papua New Guinea
(Fig. 102). Bleeker's (1845, 1849) records from Batavia
and Java were in error (Weber and de Beaufort,
1931:178).
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Habitat and Biology: Sillago ciliata is an onshore species occurring on coastal beaches, sandbars and surf
zones as well as open bays, estuaries and coastal lakes; occasional specimens have been taken in offshore
waters to 40 m during winter. Sand whiting enter estuaries and penetrate far upstream to the tidal limits of
rivers and creeks where juveniles and adolescent fish may be abundant. The adults congregate around the
mouths of estuaries, bars, and spits, in depths down to 5 m. Tosh (1902) described the egg and larval
development and gives the spawning period as September to February. Burchmore et al. (1988) reported peak
reproductive condition in February, with high levels in December. Tosh also describes the habits of this species
and mentions "Soon after the beginning of the spawning season young whiting of 10 mm and over can be
observed swimming actively in small droves of from 10 to 20 on sand flats and beaches. They move up and
down with the tide, swimming in very shallow water. As they grow older they keep further from the shore. The
whiting may be said to live almost exclusively on sandy ground. The adults appear to be gregarious only at
spawning time." Dredge (1976) found juveniles inhabited shallow areas with some seagrass. Burchmore et al.
(1988) proposed that the Zostera areas are important habitats for juveniles of this species in Botany Bay.
Motion (1985) found that recaptured tagged S. ciliata were taken within 15 km of their release site during the
spawning season. S. ciliata feeds mostly on polychaetes (61%) and crustaceans (37%) in Botany Bay
(Burchmore et al., 1988).

Size: To 51 cm total length.

Interest to Fisheries: A very important commercial species and an esteemed angling fish weighing up to 1.25
kg. In southeast Queensland the fishery operates from August to February when schools form, presumably to
spawn, as most fish are in a spawning or near spawning condition (Dredge, 1976; Morton, 1982). Beach seines
and tunnel-nets are employed by commercial fishermen. The fish are marketed fresh. Research is underway
on aquaculture for this species.

Local Names: AUSTRALIA: Sand whiting, Bluenose whiting, Summer whiting.

Literature: Valenciennes (1839:13, fig. 2); Gunther (1860:245, 1880:42, Cape York); Jouan (1861:272, New
Caledonia); Gill (1862a:504); Kner (1865:127-128); Steindachner (1866:443-444); Schmeltz (1869:16,
1879:44); Castelnau (1875:16); Alleyne and Macleay (1877:279, Cape York, abundant); Klunzinger (1879:369,
description); Macleay (1881:202); Tenison-Woods (1882:65, pl. 24); Ogilby (1886:31); McCoy (1890:229, pl.
182, Victoria, rare); Cohen (1892:17); Kent (1893:292, 370, pl. 45, fig. 2); Waite (1901:47, 1904:206, Lord
Howe Is.); Stead (1906a:574-576, distinguished from S.flindersi, 1908b:63, pl. 33); McCulloch (1911:62,
references), 1921.60, sandy bottoms, 1927:50); Cockerell (1915:4142, scale, 45 cm, 22 years); Fowler
(1928a:253, 1933:428430, 1953:15); Starks (1926:253, osteology, ethmoid region); Weber and de Beaufort
(1931:171, 178); Whitley (1932a:344-345, 1955:331, 51 cm, 1964:43); Hardenberg (1941:228, S. analis?);
Cleland (1947:215-228, biology, fishery); Roughley (1951:46-48, pl. 15, biology); Legand (1952, growth, New
Caledonia); Munro (1945, larvae, 1958:178, New Guinea, 1967:346, New Guinea); Parrott (1959:201, eggs
float); Woodland and Slack-Smith (1963:32, Heron Island); Marshall (1964:170, biology); Grant (1965:84,
1972:243); Lanzing (1967:242, saccus vasculosus); Lanzing and Hynd (1967:177-178, age, OTC); Dredge
(1976, biology); Weng (1983, juveniles, 1986, spatial distribution); McKay (1985:15-17, figs); Morton (1985a,
reproduction, 1985b: 19-23, tagging); Hutchins and Swainston(1986:col. pl.268); Goodall et al. (1987, gonads);
Burchmore et al. (1988, biology); Goodall et al. (1989, spermatozoa).

Remarks: Sillago ciliata and Sillago analis are sibling species that can be separated by colour and in most
cases, lateral-line scale counts.
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Sillago flindersi McKay, 1985 Fig. 103 SILL Sill 15

Sillago (Parasillago) bassensis flindersi McKay, 1985:29-30, figs 91-L, 14K, 15 (New South Wales).

Synonyms: Sillago bassensis: Cohen, 1892:17; Stead, 1906a:574-576, 1906b:111, 1908b:65, pl. 35; McCulloch,
1911:61 (part), 1921:61, pl. 21; Fowler, 1933:422-423 (part); Roughley, 1951:48-49 (part, offshore fishery); Parrott,
1959:201; Scott, 1962; 187; Marshall, 1964:170; Whitley, 1964:43; Grant, 1965:87,1972:247; Last et al., 1983:357-358
(Tasmania). Sillago maculata (non Sillago maculata Quoy and Gaimard): Castelnau, 1872:94; Waite, 1899:109
(29-151 m, spawning?). Sillago ciliata (non Sillago ciliata Cuvier): Johnston, 1883:80,116,1891:25, 33.

FAO Names: En - Flinders' sillago; Fr - Péche-madame peren; Sp -Silago de Flinders.

SWIMBLADDER

Fig. 103 Sillago flindersi

(adapted from Hutchins and Swainston, 1986)

Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 16 to 18 soft rays;

anal fin with Il spines and 18 to 20 soft rays. Lateral-line scales 65 to 69. Vertebrae: 13 abdominal + 9 to 11

modified + 9 to 11 caudal, total of 32 to 34. Colour: No dark spot at the base of the pectoral fin; a series of

oblique rusty brown bars on back and upper sides, with a longitudinal row of rusty brown blotches along the

midlateral silver stripe; coloration is very similar to S. bassensis but the oblique bars are wider, more regular
and without the appearance effused dots or spots; the midlateral blotches are absent in S. bassensis.

Geographical Distribution: Southern  Queensland
southward to Anxious Bay, South Australia, and the east
coast of Tasmania (Fig. 104).

@

Habitat and Biology: An offshore species not known in|,
southern Queensland until the development of offshore
prawn trawling (Grant, 1965). The adults move offshore and
are taken by bottom trawl to depths of 180 m. Juveniles s
congregate in shallow water where they may be taken by line
in large quantities. They are not reported from estuarine
waters. Within Botany Bay the juveniles consume mostly
copepods and the larger fish (11 to 20 cm) eat mainly |
Callianassa and amphipods. The overall diet is mostly
crustaceans (75%), principally amphipods (18%), decapods
(18%), mysidaceans (15%) and copepods (13%).

1g
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Polychaetes make up only 14% of the total diet (Burchmore
et al., 1988). This species spawns during October to March
in southern New South Wales, but spawns in winter in
southeast Queensland and northern New South Wales.

Size: To 33 cm standard length.
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Interest to Fisheries: An important export market has developed for this species (Table 3). Danish seine
vessels working in eastern Victoria and southeastern Tasmania obtain large catches. This species is an
important bycatch of the prawn trawlers operating in northern New South Wales. The grounds off Lakes
Entrance, Victoria, and lluka, northern New South Wales have produced the bulk of the catch exported frozen
to Japan in recent years. In 1985 to 86 the value of exports exceeded $A 2.5 million (Dixon et al., 1987).

Local Names: AUSTRALIA: Eastern school whiting, Bass Strait whiting, Spotted whiting, Redspot whiting.
Literature: Hutchins and Swainston (1986:col. pi. 265).

Remarks: McKay (1985) described this species as a subspecies of S. bassensis since, at that time, the two
populations were known from allopatric populations. Further collecting in Bass Strait showed the species to
overlap in distribution, and electrophoresis conducted by Dixon et al. (1987) confirmed that the two populations
were valid species as McKay (1985) had suggested.

Table 3: Australian sillago exports of S.flindersi for years 1980-1986.

Year Tonnes Value $A
1980-81 777 878,000
1981-82 1,499 1,855,000
1982-83 1,253 1,763,000
1983-84 1,091 1,173,000
1984-85 1,042 1,396,000

Source: Australian Fisheries: Dixon et al. 1987:5.

Sillago indica McKay, Dutt and Sujatha, 1985 Fig. 105 SILL Sill 16

Sillago (Parasillago) indica McKay, Dutt and Sujatha, 1985:38-39, fig. 5E (India).
Synonyms: Sillaboparvisquamis (non Sillaboparvisquamis Gili): Dutt and Sujatha, 1980:372-374.

FAO Names: En - Indian sillago; Fr - Péche-madame indien; Sp - Silago indio.

Fig. 105 Sillago indica
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Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 21 or 22 soft rays;
anal fin with Il spines and 22 or 23 soft rays. Lateral-line scales 68 to 70. Vertebrae: 3 modified, total of 34.
Swimbladder with bifurcate anterior extension, anterolateral extensions recurved and extend to ventral duct,
posterior extension single. Colour: A dark stripe on sides sometimes broken into blotches; body light tan with
a dark brown to blackish stripe commencing behind the upper part of the opercle and curving down below the
lateral line for approximately two-thirds its length, and then continuing slightly below or on the lateral line to
hypural flexure as a more or less broken band or as distinct
elongate spots or blotches; head and cheeks with fine black dots;
belly and lower sides may be densely dotted, almost blackish;
interspinous membranes of first dorsal fin with very numerous
black dots; interradial membranes of second dorsal and anal fin
dusted with black dots, most concentrated immediately before
each ray; caudal dusted with black, lower lobe may be blackish.

Geographical Distribution: East and west coasts of India (Fig.
106).

Habitat and Biology: Inshore coastal waters. Inhabits probably
depths from 0 to 30 m.

Size: To 17 cm standard length, possibly longer.

Interest to Fisheries: Taken by driftnet, shore seine, cast net
and by minitrawlers (Dutt and Sujatha, 1980).

Local Names:

Remarks: Generally confused with other sillaginids in
commercial catches.

Fig. 106

Sillago ingenuua WMcKay, 1985 Fig. 107 SILL Sill 17

Sillago (Parasillago) ingenuua McKay, 1985:44, fig. 8C, 14P (Thailand and Torres Straits, Queensland).

Synonyms: Sillago argentifasciata (non Sillago argentifasciata Martin and Montalban): Shao and Chang,
1978:9, 1979:695-705; Dutt and Sujatha, 1980:371-375.

FAO Names: En - Bay sillago; Fr - Péche-madame halanda; Sp - Silago de bahia.

SWIMBLADDER

Fig. 107 Sillago ingenuua
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Diagnostic Features: First dorsal fin with Xl spines (last spine very short) and second dorsal fin with | spine
and 17 soft rays; anal fin with Il spines and 17 soft rays. Lateral-line scales 66 to 70; cheek scales ctenoid.
Vertebrae: 13 abdominal + 9 to Y1 modified + 9 to 11 caudal, total of 33. Swimbladder with a short median
anterior extension and about 5 small, pointed anterolateral projections (Fig. 103). Colour: No black spot on
pectoral base; no wide distinct silvery lateral band; peritoneum of S. ingenuua is black-brown.

Geographical Distribution: Known from the Gulf of
Thailand, Taiwan, northern Australia from Shark Bay
around the northern coast to Adolphus Passage,
northeastern Queensland and India (Fig. 108).

Habitat and Biology: Inshore coastal waters. Known
from depths between 20 and 50 m.

Size: To 20 cm standard length.

Interest to Fisheries: Marketed fresh throughout its
range. This species has been taken by trawlers
operating on the northwest shelf of Western Australia
and occurs southward to Shark Bay. This species is very
commonly trawled near Torres Straits.

Local Names: AUSTRALIA: Bay whiting.

Literature: Gloerfelt-Tarp and  Kailola  (1984:150
Sillago sp. 3); Shao et al. (1986:147-148).

Remarks: Possibly more widely distributed than
indicated above.

Sillago intermedius \Wongratana, 1977:257-262 (East coast, Gulf of Thailand).
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Sillago intermedius \Wongratana, 1977 Fig. 109

Fig. 108

SILL sill 18

Synonyms: Sillago maculata (non Sillago maculata Quoy and Gaimard): Dutt and Sujatha, 1980:3724.

FAO Names: En - Intermediate sillago; Fr - Péche-madame murda; Sp - Silago intermedio.

SWIMBLADDER

Fig. 109 Sillago intermedius
(adapted from Wongratana, 1977)
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Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 21 or 22 soft rays;
anal fin with Il spines and 21 or 22 soft rays. Lateral-line scales 67 to 70. Vertebrae: 14 abdominal+ 5 modified
+ 15 caudal, total of 34. Two posterior extensions to the swimbladder; anterior margin with two divergent blind
tubes that extend to the basioccipital above the auditory capsule; an anterolateral extension on each side,
each sending a blind tubule anteriorly and then curving posteriorly along the abdominal wall as a simple tube
to terminate just posterior to the duct-like process. Colour: Sides of body just below lateral line with a
longitudinal row of dusky black spots, and a series of saddle-like dusky black blotches.

Geographical Distribution: Thailand and India (Fig. -
110). ‘ ‘

Habitat and Biology: An inshore species on open silty
bottom, at 0 to 10 m depths.

Size: To 20 cm standard length.

Interest to Fisheries: Taken locally and marketed
fresh.

Local Names:

Remarks: Sillago intermedius is similar to S. sihama but
may be distinguished by the coloration and the simple
lateral tubular extensions of the swimbladder.

Sillago japonica Temminck and Schlegel, 1843 Fig. 111 SILL Sill 19

Sillago japonica Temminck and Schlegel, 1843:23, 24, pl. 10, fig. 1 (Japan).

Synonyms: Sillago sihama (non Sillago sihama Forsskal): Steindachner and Doderlein, 1885:192; Nogusa,
1951:153-155, 1960:26; Ueno and Fujita, 1954:118-120, fig. 1; Okada, 1955:256; Hotta, 1961.62, pl. 33, fig.
99; Takahashi, 1962:24, pl. 57; Kawanabe et al., 1968:54; Kakuda, 1970 (ecology and fishery); Kawamura et
al., 1975:797 (burrowing behaviour); Hiramoto, 1976 (artificial spawning).

FAO Names: En - Japanese sillago; Fr - PEche-madame japonais; Sp - Silago japones.

SWIMBLADDER

Fig. 111 Sillago japonica
(adapted from Bleeker, 1877)
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Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 21 to 23 soft rays;
anal fin with Il spines and 22 to 24 soft rays. Lateral-line scales 70 to 73. Vertebrae: 14 abdominal + 8 or 9
modified (overlapping posterior extension of swimbladder) + 12 or 13 caudal, total of 35. Swimbladder with
anterior projecting extensions and a single posterior extension. Colour: Body greenish grey above, the dorsal

part of the head being the darker, and whitish below;
first and second dorsal fin mostly hyaline, the
membrane between the first and second and the
second and third dorsalfin spines having minute dark
brown dots; margins of dorsal fins with a few dark brown 1.

105" 1200 138" 1507 185% 180"

spots; anal and ventral fins hyaline; pectoral fins hyaline
with the upper margin and base dark greenish; caudal
whitish with dark margins. -

Geographical Distribution: Japan, Korea, China and
Taiwan. Possibly to the Philippines (Masuda et al,
1984) (Fig. 112).

Habitat and Biology: The common whiting of Japan,
occurring in bays on shallow sandy flats, in depths
between 0 and 30 m.

Size: To 22 cm standard length. -

Interest to Fisheries: An important inshore foodfish

greatly esteemed for its delicate flavour. Now a subject )
of aquaculture. Fig. 112

Local Names: JAPAN: Shiro-gisu; TAIWAN: Chin-Sa-Suo.

Literature: Richardson (1846:223, Canton, China); Bleeker (1853:28, 1858:11, 1859:163, description,
1865:56, China, 1875:69-71, 1877, pl. 389, fig. 6, 1879:9); Giinther (1860:244-245, 1880:66); Gill
(1861:503-504); Steindachner and Doderlein (1885:192); Jordan and Snyder (1901:109, description,
Yokohama, 1902:487); Smith and Pope (1906:478, Kochi); Jordan et al. (1913:187); Fowler and Bean (1922:69,
description, Takao); Jordan and Hubbs (1925:248, Japan, localities); Reeves 1927:10); Mori (1928:6, Fusan,
Korea); Fowler (1930b:654,1931b:302, Hong Kong, 1949:51, China, Korea, Taiwan, localities); Weber and de
Beaufort (1931:170, 173-174, description); Herre (1945:118,1953:478 many localities); Boeseman (1947:38);
Tomiyama and Abe (1958:1171-1176, pl. 229, fig. 581, description, distribution); Munro (1958:178, New Guinea,
misidentified?, 1967:347); Hotta (1961.62); Whitehead and Joysey (1967:139); Masuda et al. (1975, pl. 54C,
as S. sithama); Shao and Chang (1978:9, pl. 1, fig. 5 and pl. 2, fig. 5); Chen and Yu (1982, culture); Tsukashima
et al. (1983, fry rearing); Kurahawa and Suzuki (1983, larval feeding); Masuda et al. (1984, pl. 134A, p. 151);
Sano and Mochizuki (1984:145-146, fig. 1D, revision); McKay (1985:42-43, figs); Oozeki and Hirano (1985,
temperature and development of eggs); Yu and Tung (1983, growth and culture, 1985, culture); Kashiwagi et
al. (1987, egg size and hatching); Hirai, 1988, egg micropyle); Kobayashi et al. (1988, culture).

Remarks: This species was commonly misidentified as Sillago sihama.
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Sillago lutea McKay, 1985 SILL Sill 20

Sillago (Parasillago) lutea McKay, 1985:40-42, figs 10D, 13H-1,18 (Australia, India and Sri Lanka).

Synonyms: Sillago macrolepis (non Sillago macrolepis Sleeker): Dutt and Sujatha, 1980:372-374.

FAO Names: En - Mud sillago; Fr - Péche-madame de vase; Sp - Silago de tango.

SWIMBLADDER

Fig. 113 Sillago lutea

Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 20 to 22 soft rays;
anal fin with Il spines and 21 to 23 soft rays. Lateral-line scales 67 to 72. Vertebrae: 13 or 14 (normally 13)
abdominal + 4 to 11 modified + 10 to 17 caudal, total of 33 to 35. Swimbladder with a median anterior extension
and with or without rudimentary anteriorly directed anterolateral projections; posterior extension single.
Colour: Body light sandy brown above, pale brown to whitish below, with an ill defined silvery mid-lateral band;
margins of scales may be slightly darker giving a vague meshwork pattern to the body above the lateral line;
fins hyaline, the first dorsal-fin membrane tipped with a fine dusting of black; no dark spot at the base of the
pectoral fin.

Geographical Distribution: Exmouth Gulf, Western
Australia, northward and eastward to Gulf of
Carpentaria, India and Sri Lanka (Fig. 114).

Habitat and Biology: This speciesis commonly
associated with the banana prawn Penaeus merguiensis
de Man in northern Australia, and occurs most abundantly
on muddy or very silty substrates. Usually found at depths
of 0 to 60 m. It attains sexual maturity at 100 mm standard
length (ripe females 104 to 120 mm).

Size: To 16 cm standard length.

Interest to Fisheries: A small species taken by trawl
net. Of minor interest but small catches are taken by
trawlers in the Gulf of Carpentaria to Exmouth Gulf.
Large catches are taken by prawn trawlers but as the
species grows to only 16 cm, the catch is of no

commercial importance at present. This species could Fig. 114
form the basis of a small bycatch fishery, to be exported
ungutted.

click for next page
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Local Names: AUSTRALIA: Mud whiting.
Literature: Gloerfelt-Tarp and Kailola (1984:150).

Remarks: Sillago Ilutea may be confused with Sillago sihama and Sillago japonica. The swimbladder and
cranial osteology is very similar to that of Sillago japonica but the majority of specimens have 13 abdominal
vertebrae and a total count of 33, rather than 14 abdominal vertebrae and a total of 34, and attain sexual
maturity at a smaller size. The number of scales between the first dorsal-fin origin and the lateral line afford a
reliable external determination of the two species since S. lutea has 5 scales and S.japonica 3.

Sillago macrolepis Bleeker, 1859 Fig. 115 SILL Sill 21

Sillago macrolepis Bleeker, 1859:166 (Batavia; Bodeling, Bali).
Synonyms: Sillago (Parasillago) macrolepis: McKay, 1985:39-40, figs 4E, 13J, 18.

FAO Names: En - Large-scale sillago; Fr - Péche-madame grandes écailles; Sp - Silago escamoso.

SWIMBLADDER

Fig. 115 Sillago macrolepis
(after Bleeker, 1877)

Diagnostic Features: First dorsal fin with X| spines and second dorsal fin with | spine and 19 to 21 soft rays;
anal fin with Il spines and 19 to 21 soft rays. Lateral-line scales 51 to 56. Vertebrae: 14 abdominal + 20 caudal,
total of 34 (no haemal bridge overlying the swimbladder). Colour: Yellowish, darker above, with a diffuse
silvery midlateral stripe; dorsal fins dusky with a narrow blackish margin. Juveniles with a series of small brown
spots, on each side along the back at the base of the dorsal fins, first dot at commencement of spinous dorsal
fin, second about middle of spinous dorsal fin, third below fourth dorsal-fin ray, fourth below eleventh dorsal-fin
ray, and last spot below end of second dorsal fin.
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Geographical Distribution: Recorded from the — —
Indonesian Archipelago, New Britain, Solomon Islands

and the Philippine Islands (Fig. 116).

Habitat and Biology: Enters estuaries and may

penetrate freshwater, at least as juveniles. Inhabits >
depths of 0to 5 m.

Size: To 20 cm standard length. A
Interest to Fisheries: Of minor importance at present.

Local Names: "
Literature: Bleeker (1874:72, 1877, pl. 389, fig. 1);

Gunther (1860:246, description); Meyer (1885:28); ; "
Evermann and Seale (1907:87); De  Beaufort N\

(1913:120); Fowler (1928:235, 1933:16, 1934:422);

Weber and de Beaufort (1931:171, description); Herre o
(1933:4, Sandakan, North Borneo, 1953:478); Munro o
(1958:178, New Guinea, 1967:346). 168 w

Remarks: The large eye, although not diagnostic, is a

useful means of field identification as it is noticeably Fig. 116
directed dorsally to provide for surface vision in shallow

mangrove streams.

Sillago maculata Quoy and Gaimard, 1824 Fig. 117 SILL Sill 1

Sillago maculata Quoy and Gaimard, 1824:261, pl. 5, fig. 2. (Sydney, New South Wales).

Synonyms: Sillago gracilis Alleyne and Macleay, 1877:279, pl. 6, fig. 2 (Torres Strait, Darnley Island or Hall
Sound); Macleay, 1881:202; McCulloch, 1911:60 Sillago (Parasillago) maculata maculata: McKay, 1985:22-24,
figs (revision).

FAO Names: En - Trumpeter sillago; Fr - Péche madame trompette; Sp - Silago trompetero.

Fig. 117 Sillago maculata
(adapted from Grant, 1972)

SWIMBLADDER
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Diagnostic Features: First dorsal fin with XI (rarely Xll) spines and second dorsal fin with | spine and 19 to
21 soft rays; anal fin with Il spines and 19 or 20 soft rays. Lateraldine scales 71 to 75. Vertebrae: 13 to 15
abdominal + 8 to 11 modified + 10 to 14 caudal, total of 34 to 36. Anterolateral extensions of swimbladder
recurved posteriorly to reach level of vent. Colour: A black spot at base of pectoral fin, dark blotches on back
and side of body, the upper and lower blotches are frequently joined, at least posteriorly, the upper blotches
are generally larger; the opercle is dull or with an inner dark blotch showing through. Coloration similar to §.
burrus and S. aeolus.

Geographical Distribution: East Coast of Australia
(Fig. 118).

Habitat and Biology: Found on silty and muddy
substrates in the deeper water of bays, but also
frequenting the mouths of rivers, estuaries and
mangrove creeks. It is known from a depth range of 0
to 50 m. The juveniles are most abundant in estuaries
and shallow water during the summer months, moving
into deeper water as they mature. Burchmore et al.
(1988) found that within Botany Bay, New South Wales,
this species has an extended reproductive period from
October to April, with fish running ripe most abundant in
December and February. As relatively large numbers of
fish running ripe were taken over deep sand or mud
sites, they hypothesized that this species spawns within
the Bay. Diet of juveniles is largely small crustaceans
and that of the adult fish mostly polychaete worms. Fig. 118

Size: To 30 cm total length.

Interest to Fisheries: A very popular angling fish taken in large numbers by dinghy fishermen during the
winter months in southern Queensland. Large quantities are taken by trawlers working in Moreton Bay, mainly
as a bycatch of the prawn fishery. The fish are marketed fresh. Trawled fish are frequently bruised and the
flesh may spoil rapidly. For this reason it is not as popular in the market as netted species.

Local Names: AUSTRALIA: Trumpeter whiting, Winter whiting, Diver whiting.

Literature: Cuvier (1829:411); Sleeker (1849:5, 8, 10, 14, 62, part, 1874:71, part); Ginther (1860:245);
Steindachner (1866:444-445, 1870:562); Castelnau (1875:16, 1979:380); Alleyne and Macleay 1877:279);
Klunzinger (1879:370); Schmeltz (1879:44); Macleay (1881:201); Tenison-Woods (1882:65, pl. 23); Pohl
(1884:32); Ogilby (1886:31, 1893:101); Johnston (1891:33);. Cohen (1892:16); Waite (1898:30, 1899:109,
1902:190, 1904:31); Stead (1906a:574-576, 1908b:64); McCulloch (1911:61, 1921:61, 1927:51, pl. 21, fig.
1846); Weber (1913:267); Fowler (1925:248,1933:423-425, part); Barnard (1927:508); Weber and de Beaufort
(1931:174, part); Borodin (1932:85); Herre (1939:327, 1953:478-479, part); Smith (1949:204); Roughley
(1951:48, pl. 16); Palakar and Bal (1955:128, part); Scott (1959:56); Marshall (1964:169, pl. 34); Whitley
(1964:43); Grant (1965:86, fig., 1972:246, fig.); Maclean (1971:87-92); Weng (1983, 1986); Hutchins and
Swainston (1986:col. pl. 267b).

Remarks: The species is geographically sympatric with the western trumpeter whiting (see Sillago burrus)
and, therefore, both are treated as full species in this work as is Sillago aeolus.

Sillago megacephalus Lin, 1933 (No figure available) SILL Sill 22

Sillago megacephalus Lin, 1933:96, fig. 3 (Paoping Harbour, Hainan, China).
Synonyms: None.

FAO Names: En - Large-headed sillago; Fr - Péche-madame grande téte; Sp - Silago cabezudo.

Diagnostic Features: Very similar to Sillago sihama, but with the head length 33% of standard length. First
dorsal fin with XI spines and second dorsal fin with | spine and 22 soft rays; anal fin with Il spines and 23 soft
rays. Lateral-ine scales about 70.
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Geographical Distribution: China (Fig. 119).

Habitat and Biology: Unknown.

Size: Described from a small specimen (158 mm standard
length).

Interest to Fisheries: Unknown.

Local Names:

Literature: Fowler, 1949:51.

Remarks: Sillago megacephalus is known only from the
description of the holotype, the holotype itself is
apparently lost (McKay, 1985). It is unusual in having
the head length 33% of the body length according to the
description of Lin (1933). Sillago sihama rarely has the
head length to 30%, and in most specimens the head
length is about 27% to 28% of standard length. The

15°

dimensions from the figure of S. megacephalus in Lin S
(1933) give a head length of about 27% standard length.

This species is possibly a junior synonym of Sillago Fig. 119
sthama.

Sillago microps McKay, 1985 Fig. 120 SILL Sill 23

Sillago (Parasillago) microps McKay, 1985:44-45 (Taipei Market, Taiwan).

Synonyms: None.

FAO Names: En - Small-eyed sillago; Fr - Péche-madame petits yeux; Sp - Silago de ojos pequefios.

LT L

Fig. 120 Sillago microps

Diagnostic Features: A small eye (14% to 16% of head length). First dorsal fin with XI spines and second
dorsal fin with | spine and 19 soft rays; anal fin with |l spines and 19 soft rays. Lateral-line scales 68 to 69;
cheek scales cycloid. Vertebrae: 13 abdominal + 5 modified + 16 caudal.
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Geographical Distribution: Taiwan (Fig. 121).
Habitat and Biology: Unknown.

Size: To at least 20 cm standard length.

Interest to Fisheries: None.

Local Names:

Literature: Shao et al., 1986:148-149.

Remarks: This new species is known only from the
holotype and one paratype from Taiwan, collected with
two specimens of Sillago parvisquamis, and one
specimen of Sillago sihama. Not collected by Shao et
al. (1986) in their review of the family from Taiwan. The
swimbladder structure is unknown at present.

Sillago nierstraszi Hardenberg, 1941 Fig. 122 SILL Sill 24

Sillago nierstraszi Hardenberg, 1941:228 (Merauke, New Guinea).
Synonyms: Sillago (Parasillago) nierstraszi: McKay, 1985:19-20.

FAO Names: En - Rough sillago; Fr - Péche-madame réche; Sp - Silago rugoso.

Fig. 122 Sillago nierstraszi

Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 17 soft rays; anal
fin with Il spines and 17 soft rays. Between base of first dorsal-fin spine and lateral line 4 scales.
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Geographical Distribution: Southern New Guinea

(Fig. 123).
Habitat and Biology: Inshore benthic habitat.

Size: The holotype was reported as 25 cm total length
(Hardenberg, 1941).

Interest to Fisheries: None.

Local Names:

Literature: Munro, 1958:178.

Remarks: Possibly a senior synonym of Sillago analis.
Sillago nierstraszi is known only from the holotype which

could not be located. Hardenberg (1941:288) states that

this species is related to Sillago macrolepis according to the

lateral-line scales (8. macrolepis has 52 to 56 lateral-line Fig. 123

scales), but differs in the transverse scale count, the
smaller eye, the low analfin ray count, and in having
ctenoid scales on the head. In most features Sillago
nierstraszi is similar to Sillago analis and may prove to be a senior synonym.

Sillago parvisquamis Gill, 1861 Fig. 124 SILL Sill 25

Sillago parvisquamis Gill, 1861:505 (Kanagawa, near Yokohama).

Synonyms: Sillago sihama (non Sillago sihama Forsskal): Tanaka, 1913:241, pl. 68, fig. 244; Masuda et al.,
1984:151, pl. 134-C. Sillago (Sillago) parvisquamis: McKay, 1985:12-13, figs 2D, 7A, 13B, 14B, 15.

FAO Names: En - Small-scale sillago; Fr - Péche-madame petites écailles; Sp - Silago liso.
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Fig. 124  Sillago parvisquamis

Diagnostic Features: First dorsal fin with XIl or Xl spines and second dorsal fin with | spine and 20 to 22
soft rays; anal fin with Il spines and 22 or 24 soft rays. Lateral-line scales 79 to 84. Vertebrae: 16 abdominal
+ 5 or 6 modified + 17 to 19 caudal, total of 39 to 40. Swimbladder with two posterior extensions. Colour:
Pale brown to dull brown above, lighter below; a faint mid-lateral stripe usually present;, dorsal fins dusky
terminally with five or six rows of dusky spots on second dorsal fin membranes, other fins hyaline.
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Geographical Distribution: Tokyo and Yokohama, Tokyo
Bay, Japan, Taiwan (Fig. 125).

Habitat and Biology: Inhabits tidal flats in the estuary
zone near large rivers. Occurs in depths between 0 and
30 m.

ELd

Size: To 30 cm standard length.

Interest to Fisheries: The fishery is possibly in decline
due to habitat alteration by reclamation and pollution
(Sano and Mochizuki, 1984).

Local Names: JAPAN: Ya-gisu, Ao-gisu.

Literature: Jordan et al. (1913:187); Jordan and Hubbs
(1925:248); Fowler (1933:427-428); Tomiyama and Abe
(1958:1176-1177); Shao and Chang (1978:5-6, pl. 1, fig.
2, and pl. 2. fig. 2, 1979:695-705); Sano and Mochizuki
(1984:141-143, fig. 1 B); Shao et al. (1986:147, fig. 6C).

Remarks: Possibly a candidate for aquaculture. The

flesh is firm and well accepted in Japan. Fig. 125

Sillago robusta  Stead, 1908 Fig. 126 SILL Sill 26

Sillago robusta Stead, 1908a:7 (Rose Bay, Port Jackson, New South Wales).

Synonyms: Sillago auricomis Ogilby, 1910:97-98 (Between Moreton Island and Hervey Bay); Whitley,
1932a:344; Ladiges et al., 1958:164-165. Sillago (Parasillago) robusta: McKay, 1985:30-33, figs 4C, 11D-J,
13R-T, 14M-N, 18.

FAO Names: En - Stout sillago; Fr - Péche-madame gaillard; Sp - Silago obeso.
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FIRST DORSAL-FIN SPINE SWIMBLADDER Fig. 126 Sillago robusta

(adapted from Grant, 1972)

Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 16 to 18 soft rays,
first dorsal-fin spine of large specimens with a sharply keeled anterior edge; anal fin with Il spines and 16 or
19 soft rays. Lateral-line scales 64 to 70. Vertebrae: 13 abdominal + 20 caudal, total of 33. Colour: The base
of the first dorsal-fin spine yellow and remainder of its keel dark brown to blackish; body with a midlateral silvery
stripe, and a yellow blotch on cheek.
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Geographical Distribution: Endemic to Australian
waters from Fremantle northward to Shark Bay (western
population), and from southern Queensland to New
South Wales (eastern population) (Fig. 127).

Habitat and Biology: Offshore species inhabiting sandy
substrates, between 10 and 70 m. Inside Shark Bay,
Western Australia, and Moreton Bay, Queensland, the
species is common, but not abundant, and is usually
associated with Sillago maculata. Most of the stout sillago
taken by trawlers inside Moreton Bay are juveniles less
than 10 cm (Weng, 1986). Juveniles feed largely on
crustaceans such as copepods (39%) and mysidaceans
(15%) whereas larger fishes (11 to 20 cm) consume more
polychaetes (Burchmore et al., 1988). In more northern
areas in sandy-mud or turbid silty areas, it is replaced by Fig. 127
Sillago lutea. Attains sexualmaturity below a standard

length of 13 cm and rarely exceeds 17cm in Western Australia, although the species has been recorded to
28 cm in length by trawling vessels working in depths of 63 m off southern Queensland (Grant 1965).

3"

Size: To 30 cm total length.

Interest to Fisheries: Occasionally marketed fresh as a bycatch of prawn trawlers working off Moreton Bay.
The bulk of the catch is below 25 cm and until recently did not fetch a good price. A small fishery is developing
on the trawl grounds outside Moreton Bay and is now subject to research. Sometimes marketed in Asian food
stores in Brisbane. The flesh is soft andtrawled fish are frequently bruised.The stoutsillagomaycomprise up
to 10% of the "school" whiting  (S.flindersi) atch in New South Wales.

Local Names: AUSTRALIA: Stout whiting.

Literature: Mcculloch (1921:61); Marshall (1964:170); Whitley (1964:43); Grant (1965:87, 1972:247, fig.);
Allen and Swainston (1988:col. pi. 355, W.A. form); Burchmore et al. (1988, biology).

Remarks: This little known species is now targeted as a valuable component of the prawn trawl bycatch.

Sillago schomburgkii Peters, 1865 Fig. 128 SILL Sill 27

Sillago schomburgkii Peters, 1865:319 (Adelaide, South Australia).

Synonyms: Sillago bostockii Castelnau, 1873:133 (Swan River and at sea, Western Australian); Mcculloch, 1911:60,63,
1912:87-88; Whitley, 1948:19,1951:65. Sillago bassensis (non Sillago bassensis Cuvier): Waite, 1902:190-191,1921:101,
1923:123-124,1928. Sillagofrazeri Whitley, 1944:270 (Leschenault Inlet, Bunbury, Western Australia), 1948:19,1951:65;
Roughley, 1951:49. Sillago {Parasillago) schomburgkii: McKay, 1985:34-36, figs 4D, 11C, 13W, 140,18.

FAO Names: En - Yellowfin sillago; Fr - Péche-madame ubi; Sp - Silago aleta amarilla.

Fig. 128 Sillago schomburgkii
(adapted from Scott, 1959)

SWIMBLADDER

click for next page
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Diagnostic Features: First dorsal fin with X to Xl spines and second dorsal fin with | spine and 19 to 22 soft
rays; anal fin with Il spines and 17 to 20 soft rays. Lateral-line scales 66 to 76. Vertebrae: 16 or 17 abdominal
+ 8 to 11 modified + 10 to 13 caudal, total of 37. Swimbladder without a median anterior extension.

Geographical Distribution: Western Australia from Shark
Bay southward along the southern coast of Australia to
eastern South Australia. One unconfirmed report of this
species from Exmouth Gulf, Western Australia (Fig. 129).

Habitat and Biology: Sillago schomburgkii frequents
inshore sand banks, bars and spits, and congregates in
sandy hollows. It occurs in depths of 0 to 30 m. At high tide
this species moves in schools across the sand flats and
retreats to the slopes ofthe banks when the tide falls. It enters
sandy estuaries in large schools, and may penetrate to the
limit of the brackish water. At Mandurah and Leschenault
Inlet, Western Australia, large schools appear during the
summer months. The spawning season commences in
September and is completed by January in Shark Bay (Lenanton
1969a). The juveniles frequent the shallows of protected bays
and inlets and move into deeper water at maturity.

Size: To 41 cm total length.

Interest to Fisheries: Taken by seine in open bays and near estuaries. This species forms the basis for small
fisheries. It has potential as an aquaculture species.

Local Names: AUSTRALIA: Yellowfin whiting.

Literature: Scott (1962:187-188, fig.); Whitley (1964:43); Lenanton (1969a:4-11, 1969b:5); Jones (1981:20-23);
Hutchins and Swainston (1966:col. pi. 269).

Sillago sihama (Forsskal, 1775) Fig. 130 SILL Sill 2

Atherina sihama Forsskél, 1775:70 (Lohaja, Red Sea).

Synonyms: Platycephalus sihamus: Bloch and Schneider, 1801:60. Sciaena malabarica Bloch and Schneider,
1801:81, pi. 19 (Tranquebar). Sillago acuta Cuvier, 1817:258 (Sea of the Indies). Sillago erythraea Cuvier,
1829:409 (Suez, Red Sea). Sillago malabarica: Cantor, 1849:1003. Sillago ihama (misprint) Fowler, 1928b:16.

FAO Names: En - Silver sillago; Fr - Péche-madame argenté; Sp - Silago plateado.

T i

SWIMBLADDER SWIMBLADDER Fig. 130 Sillago sihama
(Red Sea) (Queensland)
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Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 20 to 23 soft rays;
anal fin with 1l spines and 21 or 23 soft rays. Lateral-line scales 66 to 72. Vertebrae: 14 abdominal + 2 to 8
modified + 12 to 18 caudal, total of 34. Two posterior extensions to the swimbladder, two anterior extensions
extend forward and diverge to terminate on each side of the basioccipital above the auditory capsule; two
lateral extensions commence anteriorly, each sending a blind tubule anterolaterally and then extending along
the abdominal wall below the investing peritoneum to just posterior of the duct-like process; two posterior
tapering extensions of the swimbladder project into the caudal region, one usually longer than the other; the
lateral extensions are normally convoluted and have blind tubules arising along their length. Colour: Body
light tan, silvery yellow-brown, sandy brown, or honey coloured; paler brown to silvery white below; a midlateral,
silvery, longitudinal stripe normally present; dorsal fins dusky terminally with or without rows of dark brown
spots on the second dorsal-fin membrane; caudal fin dusky terminally; no dark blotch at the base of the pectoral
fin; other fins hyaline, the anal fin frequently with a whitish margin. After long preservation the coloration may
become a uniform light brown.

Geographical Distribution: A wide ranging species
throughout the Indo-West Pacific region from Knysna,
South Africa to Japan. Although Sillage sihama has
been recorded from Japan by numerous authors (see
S. japonica) it appears that many records refer to
Sillago japonica. The two species can be positively
identified by reference to the swimbladder morphology,
and the total vertebrae counts (33 in 8. sihama, 34 in
S. japonica). In Australia from Broome in the west to
Townsville, Queensland (Fig. 131).

Habitat and Biology: A nearshore species that
frequently penetrates estuaries for considerable
distances. The species has been recorded from
freshwater by Gianther (1861, p. 221) and Macleay
(1883, p. 360), despite the absence of renal

corpuscles or tubules in the kidney. It is common
along the beaches, sandbars, mangrove creeks and
estuaries; but very rarely captured by prawn trawling
vessels. In depths ranging from 0 to 20 m (seldom 60 m). Like most members of the family, S. sihama may
bury itself in the sand when danger approaches (Maxwell, 1921) and commonly avoids seine-nets by employing
this behaviour. The principal items of diet are polychaete worms (Marphysa, Perinereis, Nereis), small prawns
(Penaeus), other Crustacea (Ocypoda, Alpheusand Gonodactylus), shrimps and amphipods (Chacko, 1949a,
1949b). Small fish are often taken and filamentous algae is consumed. Australian specimens frequently
contain polychaete worms and small Crustacea. The spawning season in India is November to March (Chacko,
1950) with advanced post-larvae appearing from December to February, reaching 25 mm by April (Gopinath,
1946). The growth is rapid, attaining sexual maturity at a length of 13 to 14 cm at about 1 year, 16 to 20 cm
at 2 years, 20 to 24 cm at 3 years and 24 to 28 cm by 4 years of age. Growth rings on the otolith are clearly
defined and it is possible to discern rings with the naked eye (Radhakrishnan, 1954). The egg is spherical,
colourless and buoyant, 0.5 to 0.6 mm in diameter, and without a large oil globule. Palekar and Bal (1961)
found numerous small oil globules that fused into a large single oil globule in the fully ripe ovum which measured
from 0.57 to 0.80 mm. The presence of a single shining, translucent oil globule is characteristic of the mature
ovum. Spawning takes place in the Kali river estuary during August to October and occurs only once during
the season. Fecundity varied between 16 682 and 166 130. The size at first maturity is much larger (235 mm
for females and 224 mm for males) than that reported by Radhakrishnan (1954) and the time of spawning is
at variance with that reported by Chacko (1950). Accurate identification of S. sikama is of crucial importance
in such studies. It has been shown that misidentification of this species, especially with S. japonica, S. lutea
and S. vincenti, is widespread.

Fig. 131

Size: To 30 cm standard length.

Interest to Fisheries: An important foodfish throughout its range. Taken by seine net and cast net in the
mouths of estuaries and along coastal beaches in bays. Large schools are common in estuaries and fleets of
canoes with cast net fishermen encircle the school and cast together or in rapid succession. As the fish burrow
into the sand to escape the seine net children and women follow the hauled net and feel for the fish with the
feet; the buried fish is captured by hand and dispatched by biting the fish kehind the head or threaded by the
gills on cord and toggle. Considerable catches are made but generally not reflected in the fishery statistics.
In Pakistan the main fishery takes place in June to July. The catches reported range from 102 t (1980) to 859 t
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(1982) with an average of 404 t (Bianchi, 1985). The species is recognised as a superior fish for invalids and
children. For this reason it does not always appear in small markets and is rarely salted or dried. Recipes for
cooking frequently include milk or coconut juice, the flesh being simmered or steamed rather than deep fried.
When steamed the flesh is of delicate texture, flavour and of clean white appearance. It is a potential candidate
for aquaculture.

Local Names: AUSTRALIA: Northern whiting, Sand smelt; JAPAN: Motogisu; MADAGASCAR: Amboso,
Ambotso, Amborody, Ambotsoka, Toholava; PAKISTAN: Bhambor, Hashoor, Silver whiting; TANZANIA:
Mtambaanchi, Tambanji, Sondo.

Literature: Ruippell (1828:9, pl. 3, fig. 1); Gunther (1860:243, 1861:221, 1880:56); Gill (1861:504); Bleeker
(1865:56, 186556, 1874.67, 1876:332, 1878:46); Day (1865a:18, 1865b:47-48, 1869:299, 1870:686,
1878:265, pl. 57, fig. 3); Schmeltz (1866:8, 1869:16, 1879:44); Playfair (1867:861); Klunzinger (1870:818,
1879:369, 1884.123); Peters (1877:836); Macleay (1883:360); Steindachner (1893:237); Rutter (1897:87);
Jordan and Snyder (1901:109, 1902:486-487); Jordan and Evermann (1902:360); Johnstone (1903:295);
Fowler (1904:549, 1925248, 1927:286, 1928a:235, 1928b:709, 1930a:611, 1930b:654, 1931a:377,
1931b:302, 1933:417-421, 1934a:422, 1934b:422, 1935:150, 1937:238, 1939:50, 1949:50); Pellegrin
(1905:83, 1907:203, 1914:225); Jordan and Seale (1905:782, 1907a:12, 1907b:25); Jordan and Starks
(1905:205, 1917:455); Gilchrist and Thompson (1908:192, 1916:275, 1917:348); Regan (1908:245); Jordan
and Richardson (1909:192); Jenkins (1910:132, 136); Seale (1910:281, 1914.69); Weber (1913:267); De
Beaufort (1913:119); Jordan et al. (1913:187); Jordan and Metz (1913:41); Jordan and Thompson (1914:259);
Maxwell (1921:33); Fowler and Bean (1922:68, 1927:8); Chaudhuri (1923:721); Hora (1924:489); Vinciguerra
(1926:583); (?) Paradice and Whitley (1927:89); Barnard (1927:507-508); Reeves (1927:10); Whitley (1928:12,
1964:43); Mori (1928:6); Gudger (1929:528); Duncker and Mohr (1929:70); Weber and de Beaufort (1931:172-173,
description, references, localities); Borodin (1932:85); Herre (1933:4,1939:112,1953:479-480); Martin and Montalban
(1935:222-224); Umali (1934:371); Hardenberg (1936:246, 1941:227); Villadolid (1937:192); Blanco (1938:507);
Domantay (1940:98); Gopinath (1942:337,1946:13,19); Chako (1949a:33, 1949b:95, 1950:171); Smith (1949:203,
fig. 467, 1955:44); Suvatti (1950:395); Tripathy (1952:80, 84); Radhakrishnan (1954:196, 1957:254-283); Palekar
and Bal (1955:128, 1961:76-93); Munro (1955:121, 1958:178, 1967:347); Tomiyamaand Abe (1958:1176); Scott
(1959:56); Menon (1961:387); Khalaf (1961:80); Smith and Bailey (1961:359); Misra (1962:232-233); Nadkarni
(1963:164-166, kidneys); Smith and Smith (1963:18); Marshall (1964:170); Grant (1965:88, 1972:243); Alfred
(1966:100); Arnoult and Fourmanoir (1967:137); Macnae and Kalk (1969:132); (?) Kakuda (1970:1-55, fishery);
Kawamura et al. (1975:797, burrowing); Hiramoto (1976:14-20, aquarium spawning); Lee (1976:31-37, diet,
Taiwan, 1981:361-363, eggs, Taiwan); Ramamurthy and Dhulkhed (1977:283-284); Mouneimne (1977, Sicily,
Crete, first record); Kumai and Nakamura (1978:1055, spawning); James et al. (1978:212-220); Shao and Chang
(1978:9, pl. 1, fig. 3, pl. 2, fig. 3, 1979:695-705); Dutt and Sujatha (1980:371-375); McKay (1980:381-382, fig. 1D,
1985:6-11, figs 2B, 6AB, 14A, 15); Krishnamurthy and Kaliyamurthy (1981:84-97, age and growth, Pulicat Lake,
India); Lee, Huand Hirano (1981:169-174, salinity, eggs and larval survival); Masuda et al. (1984:151, pl. 134-D);
Sano and Mochizuki (1984:136-149, figs 1C, 5); James et al. (1984:313-324, larval resource, India); Lee and Hirano
(1985:225-230, temp., photoperiod, spawning); Shao et al. (1986:147, distribution, swimbladder, Taiwan); Arshad
(1986:238-239, distribution); Chervinski (1986:30-32, salinity tolerance); Yu and Chang (1986:127-130, spawning,
1987.227-229, culture); Allen and Swainston (1988:col. pl. 357); McKay and McCarthy (1989:551-553, fig. 3E-J,
vertebrae, otoliths, Red Sea).

Remarks: Commonly confused with a number of uniform-coloured whiting species. All identifications must
involve an examination of the swimbladder after careful removal of the dark brown or black peritoneum in
addition to lateral-line scale and fin-ray counts. McKay and McCarthy (1989) describe the otoliths of two
specimens from the Arabian Gulf and recognise this population to be genetically isolated from the Indo-West
Pacific population. The swimbladder shape is slightly different in specimens taken from Queensland and the
Red Sea (Fig. 130).
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Sillago soringa Dutt and Sujatha, 1983 Fig. 132 SILL Sill 28

Sillago soringa Dutt and Sujatha, 1983:611-614, fig. 1.

Synonyms: None.

FAO Names: En - Soringa sillago; Fr - Péche-madame soringa; Sp - Silago de Soringa.
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SWIMBLADDER Flg. 132 Slllago soringa
(adapted from Dutt and Sujatha, 1982)

Diagnostic Features: First dorsal fin with Xl spines and second dorsal fin with | spine and 21 soft rays; anal
fin with Il spines and 22 soft rays. Lateralline scales 64 to 68. Vertebrae: total of 34. Swimbladder with three
anterior extensions, the middle one projecting forward and the anterolateral ones recurved backward for a
short distance along the sides; a single short posterior extension. Colour: Dorsal side and upper flanks grey
brown, becoming paler laterally; lower flanks and ventral side milky white; spinous dorsal fin with minute discrete
black dots on membrane; they are more numerous toward the distal half especially in the anterior half of the
fin; in the soft dorsal fin is a more or less continuous grey band, running parallel to and close to the anterior
edge of each ray; the membrane of the anal fin is also provided with minute black dots, but to a lesser extent
than the spinous dorsal; pectoral fin and ventral fin hyaline with " - - p”
golden tinge; caudal fin hyaline, with fine black dots.

Geographical Distribution: East coast of India (Fig. 133).

Habitat and Biology: An inshore species related to sandy
bottoms at 5 to 30 m depths.

Size: To 15 cm standard length.

Interest to Fisheries: Unknown.

Local Names: INDIA: Soringa.

Literature:

Remarks: Although Dutt and Sujatha (1983) regard their S.
soringa as a distinct species, the close similarity to S. asiafica

indicates that the latter species is a junior synonym of S. soringa.
retain both species pending a full study of the Indian material.
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Sillago vincenti McKay, 1980 Fig. 134 SILL Sill 4

Sillago vincenti McKay, 1980:378-381, fig. 1A-C (Kavanad near Neendakara, Kerala State, India).

Synonyms: None.

FAO Names: En - Vincent's sillago; Fr - Péche-madame truité; Sp - Silago de Vincent.

SWIMBLADDER Fig. 134 Sillago vincenti

Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 21 to 23 soft rays;
anal fin with Il spines and 22 or 24 soft rays. Lateral-line scales 70 to 74. Vertebrae: 14 abdominal + 4 to 6
modified + 14 to 20 caudal, total of 34. Swimbladder with a single posterior extension, a short bulbous projection
anteriorly with one to three anterolateral lobate or recurved projections; no tubular extensions anteriorly.
Colour: Body uniform pale tan coloured, with the second dorsal fin spotted.

Geographical Distribution: East and west coast of India (Fig.
135).

Habitat and Biology: McKay (1980) reported females of 25 to
28 cm running ripe in late January to early February. It is caught
in depths of 0 to 10 m and occurs with Sillage sihama apparently
in mixed schools on muddy substrates.

Size: To 30 cm standard length.

Interest to Fisheries: Indian fishermen catch this species well
into the estuaries. The species is recognised as having
considerable potential for aquaculture in impoundments and tidal
ponds. Growth is reported to be rapid.

Local Names: INDIA: Kalimeen.

Remarks: This species is very similar in external morphology to
Sillago sihama. A dissection of the posterior part of the
swimbladder is required for field identification.

Fig. 135
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Sillago vittata McKay, 1985 Fig. 136 SILL Sill 29

Sillago vittata McKay, 1985:20-22, figs 4B, 12B, 13E, 14C (Western Australia).

Synonyms: None.

FAO Names: En - Banded Sillago; Fr - Péche-madame rubonné; Sp - Silago bandeado.

SWIMBLADDER Fig. 136 Sillago vittata

Diagnostic Features: First dorsal fin with XI spines and second dorsal fin with | spine and 17 to 19 soft rays;
anal fin with Il spines and 16 or 18 soft rays. Lateral-line scales 65 to 70. Vertebrae: 13 or 14 abdominal + 8
to 12 modified + 7 to 10 caudal, total of 32 to 34. Swimbladder with a median anterior extension and very
rudimentary anterolateral projections. Colour: Pectoral-fin base with a dusky spot, and body with 8 to 11, light
brown to rusty brown very narrow bars extending from the back obliquely forward to touch or almost touch a
conspicuous silvery midlateral longitudinal stripe.

Geographical Distribution: Maud Landing southward
to Rottnest Island, Western Australia (Fig. 137).

Habitat and Biology: This species is most common
near weed banks and coral reefs in shallow-water and
it is associated with S. burrus, S. schomburgkii and S.
analis. It is known from depths between 20 and 55 m.
At Maud Landing S. vittata may be taken by hook and
line from the beach, but off Rottnest Island large catches
may be taken by trawl net in 31 to 36 m where the
species is in association with S. robusta, S. bassensis,
and S. burrus. In southern waters S. vittata is not
captured in shallow water.

Size: To 30 cm standard length.

Interest to Fisheries: A small fishery has developed
on this species inside Shark Bay and off Rottnest Island,
Western Australia. The flesh is of excellent quality.

Local Names: AUSTRALIA: Banded whiting, Bastard whiting, Golden whiting, Western school whiting.

Literature: Gloerfelt-Tarp and Kailola (1984:150, Sillago sp. 1); Hutchins and Swainston (1986:col. pi. 266);
Allen and Swainston (1988: coi. pi. 358).

Remarks: Sillago vittata may be separated from Sillago burrus by coloration, the morphology of the
swimbladder, in having mostly ctenoid cheek scales, and by vertebrae counts.

click for next page
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3. LIST OF NOMINAL SPECIES OF SILLAGINIDAE

65

The following list gives in order (i) the scientific name as it originally appeared, in alphabetical order according to the
specific name; (ii) the author(s) - Cuvier (1829) = in Cuvier and Valenciennes (1829); (iii) date of publication; and (iv)
present identification.

Nominal Species

Sillago acuta Cuvier, 1817

Sillago aeolus Jordan and Evermann, 1902
Sillago analis Whitley, 1943

Sillago arabica McKay and McCarthy, 1989
Sillago argentifasciata Martin and Montalban, 1935
Sillago asiatica McKay, 1983

Sillago (Parasillago) attenuata McKay, 1985
Sillago auricomis Ogilby, 1910

Sillago bassensis Cuvier, 1829

Sillago (Parasillago) bassensisflindersi McKay, 1985
Sillago bostockii Castelnau, 1873

Sillago boutani Pellegrin, 1905

Sillago burrus Richardson, 1842

Sillago chondropus Bleeker, 1849

Sillago ciliata Cuvier, 1829

Sillago diadoi Thiolliére, 1857

Sillago domina Cuvier, 1829

Sillago erythraea Cuvier, 1829

Sillago frazeri Whitley, 1944

Sillago gracilis Alleyne and Macleay, 1877
Sillago (Parasillago) indica McKay, Dutt and Sujatha, 1985
Sillago (Parasillago) ingenuua McKay, 1985
Sillago insularis Castelnau, 1873

Sillago intermedius Wongratana, 1977

Sillago japonica Temminck and Schlegel, 1843
Sillago (Parasillago) lutea McKay, 1985
Sillago macrolepis Bleeker, 1859

Isosillago maculata Macleay, 1879

Sillago maculata Quoy and Gaimard, 1824
Sciaena malabarica Bloch and Schneider, 1801
Sillago megacephalus Lin, 1933

Sillago (? Parasillago) microps McKay, 1985
? Sillago nierstraszi Hardenberg, 1941
Cheilodipterus panijus Hamilton-Buchanan, 1822
Sillago parvisquamis Gili, 1861

Sillago punctata Cuvier, 1829

Sillago robusta Stead, 1908

Sillago schomburgkii Peters, 1865

Atherina sihama Forsskal, 1775

Sillago soringa Dutt and Sujatha, 1983

Sillago terra-reginae Castelnau, 1878

Sillago vincenti McKay, 1980

Sillago (Parasillago) vittata McKay, 1985

Present Identification

Sillago sihama
Sillago aeolus
Sillago analis

Sillago arabica
Sillago argentifasciata
Sillago asiatica
Sillago attenuata
Sillago robusta
Sillago bassensis
Sillagoflindersi
Sillago schomburgkii
Sillago boutani
Sillago burrus
Sillago chondropus
Sillago ciliata

Sillago ciliata
Sillaginopsis panijus
Sillago sihama
Sillago schomburgkii
Sillago maculata
Sillago indica
Sillago ingenuua
Sillago ciliata

Sillago intermedius
Sillago japonica
Sillago lutea

Sillago macrolepis
Sillaginodes punctata
Sillago maculata
Sillago sihama

? Sillago megacephalus
Sillago microps
Sillago nierstraszi
Sillago panijus
Sillago parvisquamis
Sillaginodes punctata
Sillago robusta
Sillago schomburgkii
Sillago sihama
Sillago soringa
Sillago ciliata

Sillago vincenti
Sillago vittata

click for next page
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4. LIST OF SPECIES BY MAJOR FISHING AREAS

GEOGRAPHICAL DISTRIBUTION

SPECIES PAGE MAJOR MARINE FISHING AREAS FOR STATISTICAL PURPOSES

47 51 57 61 71 81

Sillaginodes punctata 18 . .

Sillaginopsis panijus 20 . .

Sillago aeolus 31 . . . .

Sillago analis 33 . .

Sillago arabica 35 .

Sillago argentifasciata 36 .

Sillago asiatica 37 . .

Sillago attenuata 38 .

Sillago bassensis 39 .

Sillago boutani 41 .

Sillago burrus 42 . .

Sillago chondropus 44 . . . .

Sillago ciliata 45 . .

Sillago flindersi 47 . .

Sillago indica 49 . .

Silllago ingenuua 50 . .

Sillago intermedius 51 . . .

Sillago japonica 52 .

Sillago lutea 54 . . .

Sillago macrolepis 56 . .

Sillago maculata 57 . .

Sillago megacephalus 59 *

Sillago microps 60 .

Sillago nierstraszi 61 .

Sillago parvisquamis 62 .

Sillago robusta 63 . . .

Sillago schomburgkii 65 .

Sillago sihama 67 . . . . .

Sillago soringa 70 .

Sillago vincenti 71 . .

Sillago vittata 72 .
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MAJOR MARINE FISHING AREAS FOR STATISTICAL PURPOSES
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A D
acuta, Sillago .......c.ooooviiiiiiiie e 59 diadoi, Sillago ............oovveriiiiiiiiiieiiiiie e 42
aeolus, Sillago ............................... 2,5, 31-32, 40, 53 diadoi, Sillago ciliata .................ccovvviiiiriiiiriiiiiciia, 42
aeolus, Sillago (Parasillago) .................................. 22 Diver Whiting ........oooviiiiii e 53
aeolus, Sillago (Parasillago) maculata ..................... 31 domina, Sillaginopsis .............ccccovvveeiiiiiiiriiiiriiiiicciaa, 21
AMbBOrody ... 61 domina, Sillago ..........cccooeieiiiiiiiiisiiiiiiaiiin 20-21
AMDOSO .. 61
AMDOLSO e 61 E
AMbOtSOKA ..o 61 .
analis, Sillago ______________________ 35, 32-33, 42-43 56, 64 Ea.stern school Wh|t|ng .......................................... 45
analis, Sillago (Parasillago).................................... 22 Ebi 32
AOGISU v eeeeeeeeeee e, 57 erythraea, Sillago ... 59
Arabian sillago ... 33 F
arabica, Siago ....................coovviiiiiiiiiiiii 33
arabica, Sillago (Parasillago) ................................ 22 Flathead Sillago .................cc.coocovvvvrrererreeene. 21
argentifasciata, Sillago .............................. 34-35,46  Flinders' sillago ...........ccccooooiiiriiiiiiicn, 44
argentifasciata, Sillago (Parasillago) ....................... 22 flindersi, Sillago ............................. 2, 37-38, 4345, 58
As‘la‘n S|Il‘ago ..................................................... 35 flindersi, Sillago (Parasillago).........................co.c........ 22
ast-a;‘l‘ca, ?‘izgo (P """" 3 ll """ ) """""""""""" 35-36, gg flindersi, Sillago (Parasillago) bassensis ...................... 44
asiatica, Sillago (Parasillago) ................................. S
Asuhos ... g ............... g ..................................... 1 frazeri, Sillago .......ccovvveeiiiiiiiii 58
Athering Sihama ...........cc..coeieiiiiiiiiiiiiiiiseeeieaaae, 59 G
attenuata, Sillago ........................coeeeiiiiiiiiiiii 36
attenuata, Sillago (Parasillago) .......................... 22,36 Gangeticwhiting ... 22
auricomis, SIIAZO ........cccoeiiiiiiiiiiiii e 57 Gevlekte sillago .........cooeeviiiiiiii 32
Golden Whiting ........cooiiii 64
B Goldendined sillago ... 32
Banded sillago ................cccoooiiiiii 64 igg;?_g;}?f thltlng42 gg
Banded WhIting ...............coooovoivereeereeneeens g SIS DIHAEO e ’
Bass Strait whiting ... 45 H
bassensis bassensis, Sillago (Parasillago) ................. 37
bassensis flindersi, Sillago (Parasillago) ................... 44 Hashoor ..o 61
bassensis, Sillago ................... 2,5,37,42, 4445, 58, 64 Horrelvoet sillago ..o 41
bassensis, Sillago (Parasillago) ............................... 22 Hoshi-gisU ....cooi 32
Bastard Whiting ............ccocooiiiiii 64
Bay sillago ... 46 |
Bay Whiting .........ccoviiiiiiiiii e 47
BBDUIUS ....vveiiiieiecie e 32 ihama, Sillago ... 59
BRAMDOT ..o 61  Indiansillago ... 45
Bluenose whiting ... 43 indica, Sillago ....................ccooovvveviiiiiiiiiainn 26, 45
bostockii, SIAZO .........cooviieiiiii 58 indica, Sillago (Parasillago) ................................ 22,45
Boutan's sillago ................cccoceiiiiiiiieeieee, 38  ingenuua, Sillago ........................................ 35, 46
boutani, Sillago ... 38 ingenuua, Sillago (Parasillago) ....................... 22, 4647
boutani, Sillago (Parasillago) ............................. 22,38 insularis, SHIQGO ...coovoieeiiiiii e 42
BUIUS-DUIUS ..o 32 Intermediate sillago ... 47
burra, Sillago maculata ............c..oovvoiiiiiiiiii 39 intermedius, Sillago ............................cc.ccoiil. 47-48
burrus, Sillago ..................... 2,5, 31-32, 3840, 53, 64 intermedius, Sillago (Sillago) .................................... 22
burrus, Sillago (Parasillago) ......................ccc......... 22 Isosillago maculata ...................oovveeviiiiiiiiiiiccicea 19
burrus, Sillago (Parasillago) maculata ...................... 39 Is08illago punCIAIQ ......ccccciiiii 19
C J
g . Japanese sillago ... 48
RN SaLSUO e P O, S0 26, 43, 51,60
chondropus, Sillago .....................c..ccooovviiiiieaiiii. 3,41 Japonica, Sillago (Parasillago) ...............ccooovvveess. 2
chondropus, Sillago (Sillaginopodys) ................. 4,22, 41 K
ciliata diadoi, Sillago ...........cccoooviiiiiiiiiiiiiieiii, 42
ciliata, Sillago .............................cco..... 4-5,32,42-44  KalimMeeNn ........cooovimiiiiiieiieeiiee e 63
ciliata, Sillago (Parasillago) ...................................... 22 KEdondoNng .....coceieiiiiiiiii e 32
Clubfoot sillago ... 41  King George whiting ..........cccccooiiiiiiiiiiiiiiiiiiiininas 20
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L
Large-headed sillago ........................oooi, 53
Large-scale sillago ...............c.ccooiiiin, 51
lutea, Sillago .........................c..coonin. 40, 50, 58, 60
lutea, Sillago (Parasillago) ............................... 22,50
M
macrolepis, Sillago ................................ 31, 50-51, 56
macrolepis, Sillago (Parasillago) ....................... 22, 51
maculata aeolus, Sillago (Parasillago) ..................... 31
maculata burra, Sillago .........c...ooveeeiiiiiiiieiiii, 39
maculata burrus, Sillago (Parasillago) ..................... 39
maculata maculata, Sillago (Parasillago) .................. 52
maculata, IsoSillago ..........ccoooviviiiiiiiiiiiiiiiiiiie 19
maculata, Sillago .. 2, 45, 31-32, 39-40, 44, 47, 52, 58
maculata, Sillago (Parasillago) .............................. 22
malabarica, SCIQeNd ......c..c.coeeeeeeeeeeiaaeeaaeaeeaaaaann.. 59
malabarica, Sillago ............cccccciiveiiiiieiciiiiiccice 59
megacephalus, Sillago .......................cccccccoe. 53-54
megacephalus, Sillago (Sillago) .............................. 22
microps, Sillago ...............ccccccoooeiiiiiiiiiiiiiiiiii 54
microps, Sillago (Parasillago)............................ 22,54
MOTO-QISU ......eiieeeeee e 61
Mtambaanchi ................oo 32, 61
Mudsillago ...........coooiiiii 50
Mud whiting ......ccooeeii 51
N
nierstraszi, Sillago .................................... 33, 55-56
nierstraszi, Sillago (Parasillago) ....................... 22,55
Northern whiting ..........coooiiiii 61
o)
Oriental sillago ...........ccoooii i 31
Oriental trumpeter whiting ... 32
OS0-50 ittt ettt et e e e e eenean 32
P
panijus, Cheilodiplerus ..............cccoovviiiiiciiiiiaan. 20-21
panijus, Sillaginopsis ..........cccoiiiiiiiiiiiiiiiiiaeii 21
panijus, Sillago .................c.c.cc.iiiiiiiiiiiiii L 21
parvisquatnis, Sillago .................................. 45, 55-56
parvisquamis, Sillago (Sillago) ........................... 22, 56
Péche-madame arabe ...........................l 33
Péche-madame argenté .........................ccceeenn, 59
Péche-madame asiate ........................... 35
Péche-madame camus ....................oceiiinnnn, 21
Péche-madame ceinture d'or ............................ 34
Péche-madame clairon .......................... 39
Péche-madame de vase ..................cccoeeeiin. 50
Péche-madame diablotin ................................ 41
Péche-madame doré ......................ooiiii. 32
Péche-madame élégant ..........................c..ocn. 36
Péche-madame gaillard .................................... 57
Péche-madame grande téte .............................. 53
Péche-madame grandes écailles ...................... 51
Péche-madame halanda ................................... 46

Péche-madameindien ....................c.oii L. 45

Péche-madame japonais .............c.cc..occceennnnnnn. 48
Péche-madame moucheté .................................. 19
Péche-madamemurda ........................coo, 47
Péche-madame oriental ................................... 31
Péche-madame pagus ...............cc..ccooviiiiiiinnnnnn, 38
Péche-madame peren ..................ccoooiiiiiinnn, 44
Péche-madame petites éceilles .......................... 56
Péche-madame petits yeux ... 54
Péche-madameréche ... 55
Péche-madame rubonné .................................. 64
Péche-madame sable ... 42
Péche-madame soringa .....................ccooiieenenn, 62
Péche-madame transparent .............................. 37
Péche-madame trompette ................................ 52
Péche-madame truité ... 63
Péche-madame ubi...................... 58
Platycephalus Sihamus —...............cooeeviiiiiiiiiiiiaiiiiaiinn 59
punctata, Isosillago ...........ccc.ccoiiiiiiiiiii, 19
punctata, Sillaginodes .................................... 419,38
punctata, Sillago —...........oooviiiiiiii i 19
punctatus, Sillaginodes —...............ccccoiiiiiiiiiiiiiiiiiii 19
R
Redspot whiting ..........cccoooiiiiii 45
robusta, Sillago .........................cooeieinn 40, 57,64
robusta, Sillago (Parasillago).............................. 22,57
Rough sillago ... 55
Rough-scale whiting ...........c.cooiiii 33
S
Sandsillago ... 42
Sandsmelt............oo 61
Sand smelts ... 9
Sandwhiting ... 43
schomburgkii, Sillago ........................ 33, 38, 58-59,64
schomburgkii, Sillago (Parasillago) .................... 22,58
ShIrO-gISU ...oovit i 49
Sihama, Athering .....cc.oovuveieiiiiiiiiiiiiiiieieieiiiitaanann, 59
sihama, Sillago ... 4, 36, 39, 4849, 51, 53-56, 59-60,63
sihama, Sillago (Sillago) ...........................co.oeeeinn, 22
sthamus, Platycephalus ................ccoooceiiiiiiinnn, 59
Silagoaletaamarilla ... 58
Silagoarabe ... 33
Silago asiatico ... 35
Silago aureolineado ... 32
Silago bandeado ... 64
Silago cabezudo ... 53
Silagochato ... 21
Silagodearena ... 42
Silago de bahia ... 46
Silago de bandas plateadas ............................... 34
Silagode Boutan ... 38
Silagode fango ...............ccoooiiii 50
Silago de Flinders ...l 44
Silago de ojos pequefios ... 54
Silago de Soringa ...........coooiiiiii 62
Silagode Vincent..................... 63
Silago escamoso ... 51
Silagoindio ... 45
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Silago intermedio ... 47 Sillago argentifasciata ................................. 34-35, 46
Silago japones ... 48 Sillago asiatica..........................cccocevenneii.... 35-36, 62
Silagoliso ... 56 Sillago attenuata ......................ccccooeveeveieeeeenannn.. 36
Silago magro ... 36 Sillago QUFICOMIS ... ...cc.iiveii i 57
Silagomanchado ............................ 19 Sillago bassensis ................. 2,5,37, 42, 44-45, 58, 64
Silago obeso ... 57 Sillago bOSIOCKIT ......cuoeiiiiiiiiiiiiiiii e 58
Silago occidental ... 37 Sillago boutani .......................cccoeiiiiiiiiii 38
Silago oriental ... 31 Sillago burrus ...................... 2,5, 31-32, 38-40, 53, 64
Silagopateta ...l 41 Sillago chondropus ..........................ccooeeiiiinnnn. 3, 41
Silagoplateado ...l 59 Sillago ciliata ..........................cc....oounn... 4-532,42-44
Silago rugoso ... 55 Sillago ciliata diadoi .................c...cccoeeiiiiiiiiiinnnnnn, 42
Silago tromperero occidental .......................... 39 Sillago diadoi .................ccoiiiiiiiiiiiiii 42
Silago trompetero .......................l 52 Sillago doming...........c....ccooeieiiiiiiniiiiiin e, 20-21
Sillaginichthys ... 20 Sillago erythraed.........cc..cooioiiiii i, 59
Sillaginodes ......................ccooiiiiiiiiiii 419 Sillago flindersi ........................ 2, 5, 37-38, 43-45, 58
Sillaginodes punctata ..................................... 4,19,38 Sillago frazeri ........cueiieiiie i 58
Sillaginodes punctatus .............cccooceeiiiiiiiiiiiiiinaan 19 Sillago gracilis .........cccoeeiiiiiiiiiiiiiiie i, 42, 52
Sillaginopodys ... 9,22 Sillago iMAM@ ..........ccoiiiveiiiiiiiii i 59
Sillaginopsis ............c...cccooeveeiiiiieiiiiiineeiiiin 4,920 Sillagoindica .........................coooeiiiiiiiiiiiin, 26, 45
Sillaginopsis doming ..............ccccoceiiiiiiiiiiiiinan, 21 Sillago ingenuua ..........................oooiiiiii 35, 46
Sillaginopsis panijus ...............c....cccoeeeiiieeeeiiinnnn. 21 Sillago inSULAriS ........co.ooveii i 42
SUlago ..o 3,5,22-23 Sillago intermedius ...........................ccooeiiiiinnn... 4748
Sillago (Parasillago) aeolus .................................... 22 Sillago japonica ................................... 26, 48, 51,60
Sillago (Parasillago) analis .................................... 22 Sillago lutea..............................ccoeeiinnnn. 40,50,58,60
Sillago (Parasillago) arabica .................................. 22 Sillago macrolepis .......................ccccce.... 31, 50-51,56
Sillago (Parasillago) argentifasciata ........................ 22 Sillago maculata ....2, 4-5, 31-32, 3940, 44, 47, 52, 58
Sillago (Parasillago) asiatica .................................. 22 Sillago maculata burra ..............ccc.ococeeeiiiiiiiiiininnnn, 39
Sillago (Parasillago) attenuata ........................... 22,36 Sillago malabarica .............ccoiiiiiiiiiiiiii 59
Sillago (Parasillago) bassensis ............................... 22 Sillago megacephalus ....................................... 53-54
Sillago (Parasillago) bassensis bassensis ................... 37 Sillago MICrops ..............ccooviiiiiiiiiiii i 54
Sillago (Parasillago) bassensis flindersi .................... 44 Sillago nierstrasgi .................c.cccccvvevennn... 33, 5556
Sillago (?Parasillago) boutani .......................... 22,38 Sillago pamijus ..........ocucviiiiiiiiiii e 21
Sillago (Parasillago) burrus ................................... 22 Sillago parvisquamis ................................... 45, 55-56
Sillago (Parasillago) ciliata .................................... 22 Sillago punCIala ...........ccooiiiiiiiiiiiiiiiii e 19
Sillago (Parasillago) flindersi ................................. 22 Sillago robusta ....................c.....cooeeeeiiinnn... 40, 57, 64
Sillago (Parasillago) indica .............................. 22,45 Sillago schomburgkii ......................... 33,38, 58-59, 64
Sillago (Parasillago) ingenuua .................... 22,4647 Sillago sihama ...... 4, 36, 39, 48-49, 51, 53-56,59-60,63
Sillago (Parasillago) japonica ................................. 22 Sillago soringa ......................cccoeiiiiiiiiiiiinn, 36, 62
Sillago (Parasillago) lutea ................................ 22,50 SHIAGO SP 1 oot 64
Sillago (Parasillago) macrolepis ........................ 22, 51 SHlago SP 3 ooeeeieee e 47
Sillago (Parasillago) maculata ................................ 22 Sillago terra-reginae ...........cccoeeviviiieiiiiiiin e 42
Sillago (Parasillago) maculata aeolus ...................... 31 Sillagovincenti .....................ccocoiiiiiiiii 60, 63
Sillago (Parasillago) maculata burrus ..................... 39 Sillagovittata ....................................................... 64
Sillago (Parasillago) maculata maculata ................... 52 Sillagos ... 9
Sillago (Parasillago) microps ............................ 22, 54 Silversillago ... 59
Sillago (Parasillago) nierstraszi ........................ 22,55  Silver Whiting ....ceeeveeeeeee oo, 61
Sillago (Parasillago) robusta ............................ 22,57 Silverbanded sillago .................cccoooiiiiiin. 34
Sillago (Parasillago) schomburgkii ..................... 22,58 Slendersillago ... 36
Sillago (Parasillago) soringa .................................. 22 Small-eyed sillago ...................ooeiiiiiin 54
Sillago (Parasillago) vincenti .................................. 22 Smallscalesillago ..................coeeiiiiiiini, 56
Sillago (Parasillago) vittata .........................c.......... 22 SONAO .. 32,61
Sillago (Sillaginopodys) chondropus ................. 4,22, 41 SOFIGA c1 et 62
Sillago (Sillago) intermedius ................................... 22 Soringa sillago ................cccoei i 62
Sillago (Sillago) megacephalus ............................... 22 soringa, Sillago .....................ccccoiiiiiiiii 36, 62
Sillago (Sillago) parvisquamiis ............................ 22,56 soringa, Sillago (Parasillago) ................................. 22
Sillago (Sillago) sihama ................................coeee. 22 Spotted sillago ..............c.coooiiiiiiii 19
Sillago acuta .........ccoooeoiiiiiiiiii 59 Spotted whiting ... 20, 45
Sillago aeolus ................................. 2,5,31-32, 40, 53 Stout sillago ... 57
Sillago analis ....................... 34, 32-33, 4243, 56, 64 Stout whiting ... 58

Sillago arabica .........................ccoiiiiiiii 33

Summerwhiting ... 43
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T
Tambanji ..........cooooiiiii 32,61
terra-reginae, Sillago ..............ccoiiiiiiiiii 42
Tin Can Bay whiting ..........cccooiii 33
Toholava ........cooiii 61
Trawl whiting ... 38
Trumpeter Sillago ... 52
Trumpeter whiting ............coocoiiiiiii i, 53
\'

Vincent's sillago ... 63
vincenti, Sillago .................................cco 60, 63
vincenti, Sillago (Parasillago) ............................... 22
vittata, SUlago ... 64

vittata, Sillago (Parasillago) ................................. 22

W

Western school sillago ............................... 37
Western school whiting ....................... 38, 64
Western trumpeter sillago .............................. 39
Western trumpeter whiting ...........cco..coooiiiiinnn, 40
WHhItingS ... 9
Winterwhiting ... 53
Y

YaQiSU oo e e 57
Yellow-finsillago ..................c.o 58
Yellow-fin whiting ...........coooiiiiii 59



