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SYNOPSIS

The recent round herrings, the Dussumieriidae, are here maintained as a family distinct from
the Clupeidae or true herrings. Two subfamilies are recognized, the Dussumieriinae containing
the genera Dussumieria and Elrumeus ; and the Spratelloidinae, which is further split into the
tribes Spratelloidini and Ehiravini. The former contains the genera Spratelloides and Jemkinsia,
and the latter Ehirava, Gilchristella and Sauvagella.

In those genera with a wide distribution (e.g. Dussumieria, Etrumeus, Spratelloides), morpho-
metric and meristic data, from samples covering the entire geographical range, indicate that
many former species are no more than geographical variants, or in some cases subspecies. Ten
species are recognized, and these are described and figured. Keys are given for all taxa.

The systematics and phylogeny of the Dussumieriidae are examined in the light of certain
hitherto neglected characters, principally the development of abdominal and pelvic scutes, the
formation of the posterior cranial fontanelles, the shape of the cleithral outline of the gill opening,
the shape of the bones in the opercular series, and the number and shape of the supra-maxillary
bones. It is concluded that the Dussumieriidae are modern representatives of a primitive non-
scuted clupeid.

INTRODUCTION

THE Dussumieriidae, or round herrings, are small clupeid fishes fairly widely distri-
buted in tropical and temperate seas, mainly in the Indo-Pacific region. They are
usually separated from the Clupeidae by their absence of abdominal scutes, thus
having rounded rather than keeled bellies. ~ Jordan & Gilbert (1883), Giinther (1868),
and Weber & de Beaufort (1913), among earlier writers, placed the round herrings as
a subfamily of the Clupeidae, but nowadays they are usually given family status (e.g.
since Jordan, 1925). Svetovidov (1952) however retained them in a subfamily of the
Clupeidae, but the absence of scutes in all but one species of round herring is here con-
sidered evidence that the evolution of this group predated the evolution of the scuted
clupeid groups.

The most recent revision of the family was that of Bertin (1943), who recognized
eight genera containing recent species within two subfamilies, the Dussumieriinae
and the Spratelloidinae. I have here rejected three of these genera (Monialbania,
Perkinsia and Halecula) but have accepted two others (Ehirava and Jenkinsia).
Comparatively little systematic work has been published recently on the group,
being for the most part descriptions of species and some notes on bionomics. Chap-
man (1948) published a useful description of the osteology of the round herrings,
comparing them with the clupeids, but considered only a single genus, Efrumeus.
Ridewood (1904) had earlier compared the skull of Dussumieria with certain clupe-
oids, but scarcely any work has been done on the osteology of the spratelloidine
round herrings (except caudal anatomy by Hollister, 1936).

The recent discovery of abdominal scutes in a round herring (Whitehead, 1962a)
raises the problem of the relationship of the Dussumieriidae to the Clupeidae ; it
has also thrown more light on the division between the Spratelloidinae and the
Dussumieriinae. I have found here that, although the Spratelloidinae approach
the Clupeidae in many respects, and especially in the form of the pelvic scute, those
species which most closely approach the Clupeidae are at the same time those which
also most closely resemble the Dussumieriinae in other characters. On the other
hand, in certain characters the division between the Spratelloidinae and the Dus-
sumieriinae is as marked as is the division between either and the Clupeidae. But
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the presence or absence of scutes seems to me to be of such fundamental importance
that the round herrings should be separated from the clupeids at family level.

Although Gosline (1951) drew attention to the Ruling of the International Com-
mission for Zoological Nomenclature concerning the use of the generic name Stole-
phorus, it is worth repeating that, under Opinion 93, the genotype of Stolephorus
Lacépéde is S. commersonianus* Lacépéde, by description and figure an undeniable
anchovy, so that Spratelloides Bleeker must replace Stolephorus as a round herring
genus, and the round herrings are the Dussumieriidae, not the Stolephoridae, as
Fowler (1941, 1958), Smith (1955), and others have termed them. The error arose
through an inadequate description by Houttuyn of a fish later included by Lacépéde
in his engraulid genus Stolephorus ; this is discussed further on p. 340.

This revision is based on collections in the British Museum (Natural History) and
on material lent or donated by other institutions, for which I would like to thank
particularly, Dr. R. Rosenblatt of the Scripps Institute of Oceanography; Professor
C. R. Robbins of the Institute of Marine Studies, University of Miami; Professor
J. L. B. Smith of Rhodes University; Mr. A. Ben-Tuvia, of the Sea Fisheries
Research Station, Haifa; Dr. L. Woods of the Chicago Natural History Museum ;
Dr. M. Blanc of the Museum Nationale d’Histoire Naturelle, Paris ; Dr. J. Nielsen,
Universitetets Museum, Copenhagen, and Dr. H. Steinitz of the Hebrew University,
Jerusalem.

Family DUSSUMIERIIDAE
Diagnosis

Clupeoid fishes usually with elongate, fusiform bodies and rounded bellies (body
more compressed in the tribe Ehiravini). One or two abdominal scutes associated
with the pelvic fin ; pre- or post-pelvic scutes entirely absent except for the former
in one instance (Gilchristella aestuarius) ; neither the pelvic scutes nor, where present,
the pre-pelvic scutes are keeled.

Anal fin normally equal to or shorter than dorsal, exceptionally longer. Pelvics
slightly in front, below or a little behind dorsal. Pectorals set low on body. Anal
always behind dorsal.

Mouth terminal, lower jaw more or less projecting. Premaxilla small, edentulous
or with a single series of small conical teeth which are often deciduous. Small,
conical and sometimes deciduous teeth on dentary, along lower edge of maxilla, on
glossohyal, suprabasal (where present), mesopterygoids and palatine. A well-
developed posterior supra-maxilla overlapping distal tip of maxilla and produced
anteriorly into a pointed shaft; a second, plate-like supra-maxilla sometimes
present, lying between the shaft and the upper edge of the maxilla.

Hyomandibular with two separate cranial heads articulating with both sphenotic
and pterotic; ceratohyal with or without indented ventral edge. Branchiostegal
rays from six to twenty.

Pseudobranchiae well-developed ; gill membranes separate, free from isthmus ;
gillrakers fine and slender but rarely more than about forty. Pyloric caecae
numerous. Adipose tissue often entirely covering eye.

1 A cheironym which should be rejected in favour of the name actually used by Lacépeéde, commersonii.
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Sensory canals of head well-developed, with superficial ramifications extending
on to pre-operculum, sub-orbitals, operculum, and sometimes on to'maxilla, part of
articular, and sub-operculum.

Scales cycloid, covering entire body except head, often highly deciduous ; elongate
axillary scales in angle of pectoral and pelvic fins and elongate scales on upper and
lower lobes of caudal. Vertebrae 30-56.

The Dussumieriidae are small, often brilliantly silvery fishes chiefly found in the
Indo-Pacific region between latitudes 40° N. and 40° S., but with a few species along
the Pacific and Atlantic coasts of North America. They are found in coastal regions
and in estuarine and tidal lagoons and, although rarely exploited by any large
fishery, they are acceptable in some places as food fishes when caught in sufficient
number. One of the three fishes constituting the ‘ Iwashi”’ fishery of Japan, is
the round herring, Etrumeus.

The Dussumieriidae fall into two very distinct groups, the Dussumieriinae, larger
fishes with more branchiostegal rays (14-19); and the Spratelloidinae, comprising
species which rarely exceed 110 mm. and have 6-7 branchiostegal rays. The former
subfamily appears to be the more primitive, while the latter approaches the Clupeidae
so nearly in certain cases (e.g. Gilchristella aestuarius), that it would be tempting to
place the Spratelloidinae with the clupeids were it not for the closely related but
more typical spratelloidines, such as Spratelloides gracilis.

I. Branchiostegal rays 14-19; adult size 150~350 mm. ; pelvic scute w-shaped ; no
posterior cranial fontanelles in adults; ceratohyal not excavated ventrally; dorsal
rays 16—21 . 5 : 5 2 2 . 5 2 . . Dussumieriinae
II. Branchiostegal rays 6-7; adult size 50-110 mm. ; pelvic scute often with ascending
process ; a pair of posterior cranial fontanelles in adults of most species ; cerato-
hyal excavated ventrally ; dorsal rays 11-16 . 5 o 5 . Spratelloidinae

Subfamily DUSSUMIERIINAE
Diagnosis

Dussumieriid fishes, with 14-19 branchiostegal rays, the first seven to nine
attached to the ceratohyal whose ventral edge is not excavated. Premaxilla
toothed, teeth not deciduous ; maxilla with a narrow posterior supra-maxilla whose
depth is about half that of the maxilla at its widest point ; a second, anterior supra-
maxilla present in some cases. Ventral scutes absent except for a modified w-shaped
scute surrounding the base of the pelvic fins and sometimes a second triangular,
plate-like scute immediately behind the pelvics.

No posterior cranial fontanelles in adults, this portion of the head forming a
shallow, triangular depression. Posterior margin of pre-operculum not vertical
but inclined forwards; ventral margin of operculum not horizontal but rising
posteriorly.

A small, usually little developed, fleshy eminence on the postero-ventral angle of
the cleithrum. Inter-operculum barely exposed in lateral view.

Dorsal rays 16-21; anal 9-19. Transverse scales on body 1r-15. Vertebrae

52—56.
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Adult size 150-350 mm.
Two genera, Dussumieria and Etrumeus.

A. Pelvic fins under dorsal base; two supra-maxillae present; anal rays 14-19;

exposed portion of sub-operculum sub-rectangular . o o 5 Dussumieria
B. Pelvic fins behind dorsal base ; a single supra-maxilla ; anal 9-13; exposed portion
of sub-operculum triangular . 2 s c o o o o . Etrumeus

Etrumeus and Dussumieria are obviously closely related, but Fowler (x958) used
the differences in pelvic position, number of anal rays, and presence or absence of
a second supra-maxilla to erect a tribal division in the Dussumieriinae. This does
not seem justified and the differences between these two genera are small compared
with those used here to split the Spratelloidinae into two tribes (p. 329).

Genus DUSSUMIERIA Valenciennes

Dussumieria Valenciennes, 1847, Hist. Nat. Poiss., 20 : 467 (Type : Dussumieria acuta Valenc.).
Montalbiana Bertin, 1943, Bull. Inst. océanogr. Monaco, No. 853 : 7. (Type: Etrumeus (Mont-
albania) albulina Fowler, 1934.)

Body elongate, more or less compressed. Snout pointed, jaws equal. Two supra-
macxillae, each about half the length of the maxilla (Text-fig. 28). Proximal half of
maxilla thickened along its dorsal edge, distal half flat, tip of maxilla rounded,
almost entire ventral edge bearing small conical teeth. Premaxillae toothed. A
single w-shaped scute surrounding base of pelvic fins. Dorsal rays r7-21, anal rays
I4-19, 20-34 gillrakers on lower part of first gill arch. Branchiostegals 14-20.
Vertebrae 54—56. Anal well behind the dorsal, whose origin is a little nearer the
caudal base than the tip of the snout. Pelvic origin below middle of dorsal fin. A
slight fleshy eminence on the angle of the posterior margin of the cleithrum
(cleithral flap), not so developed as in Spratelloides, but more developed than that
of Etrumeus (see Text-fig. 30b). Gill filaments of first arch shortened to accom-
modate this eminence. Ventral margin of operculum nearer to horizontal than in
Etrumeus (Text-fig. 30b).

A single species recognized here, D. acuta.

This genus is entirely Indo-Pacific in its natural distribution, but since the opening
of the Suez Canal there have been several records of Dussumieria, and especially the
Erythrean form, being caught in the eastern Mediterranean (Lissner, 1949, and Ben-
Tuvia, 1953). I have examined twenty such specimens and they have the high
gillraker count typical of the Red Sea population (Text-fig. 3). The Red Sea form
evidently is not so closely adapted to hot, hypersaline conditions that it cannot
survive elsewhere. On the other hand it has been able to survive passage through
the even more saline Bitter Lakes. It will be interesting to see whether the Mediter-
ranean population will now lose the rather distinctive characters of the Red Sea
form.
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Dussumieria acuta Valenciennes
(Text-fig. 5)

Dussumieria acuta Valenciennes, 1847, Hist. Poiss. Nat., 20 : 467, pl. 606 (Type locality : Bombay,
Coromandel); Cantor, 1849, J. Asiat. Soc. Beng., 18: 1268; Day, 1865, Fishes of Malabar:
226; Kner, 1865, Reise Novarra, Fische: 330; Giinther, 1868, Cat. Fish. Brit. Mus., 7: 466;
Bleeker, 1872, Atlas Ichth. Ind. Néerland., 6 : 94, pl. 271, fig. 1; Day, 1878, Fishes of India,
pt. 4 : 647, pl. 166, fig. 4 ; Weber and Beaufort, 1913, Fishes Indo-Aust. Arch., 2 : 21, fig. 13 ;
Fowler, 1928, Mem. Bernice P. Bishop Mus., 10: 30; Roxas, 1934, Philipp. J. Sci., 55: 251,
pl. 1, fig. 5; Fowler, 1941, Bull. U.S. nat. Mus., No. 100 : 570; Bertin, 1943, Bull. Inst.
océanogr. Monaco, No. 853 : 3, figs. 1 (scale) and 2 ; Liang, 1948, Quart. J. Taiwan Mus., 1 :
2; Monroe, 1955, Marine and freshwater fish. Ceylon : 28; Fowler and Steinitz, 1956, Bull. Res.
Counc. Isreal, 5 B (3—4) : 261.

Dussumieria elopsoides Bleeker, 1849, Verh. Bat. Gen., 22 : 12 ; Giinther, 1868, Cat. Fish. Brit.
Mus., 7 : 466.

Dussumieria hasselti Bleeker, 1850, Natuurk. Tijdschv. Ned. Ind., 1: 422 ; Idem, 1872, Atlas
Ichth. Ind. Néerland., 6 : 95, pl. 271, fig. 2 ; Day, 1878, Fishes of India, pt. 4: 647, pl. 166,
fig. 5; Weber and Beaufort, 1913, Fish. Indo-Aust. Arch., 2 : 23 ; Roxas, 1934, Philipp. ].
Sci., 55: 250; Fowler, 1941, Bull. U.S. nat. Mus., No. 100 : 572 ; Bertin, 1943, Bull. Inst.
océanogr. Monaco, No. 853 : 6, fig. 2 ; Schultz and Wellander, 1953, Bull. U.S. nat. Mus., No.
202 ; 25 ; Monroe, 1955, Marine and freshwaiter fish, Ceylon : 28 ; Fourmanoir, 1961, Mem. Inst.
sci. Madagascar, (F) 4 : 84, fig. 1.

Dussumieria productissima Chabanaud, 1933, Bull. Inst. océanogr. Monaco, No. 627 : 4, figs. 3-6 ;
Idem, 1933, Bull. Soc. zool. France, 58 : 289 ; Gruvel and Chabanaud, 1937, Mém. Inst. égypt.
(Egypte), 35 : 3, fig. 3 ; Fowler, 1941, Bull. U.S. nat. Mus., No. 100 : 570 ; Bertin, 1943, Bull.
Inst. océanogr. Monaco, No. 853 : 6; Ben-Tuvia, 1953, Bull. Sea Fish. Res. Stat., (Israel), No. 8 :
6, fig. 1.

Etrumeus (Montalbania) albulina Fowler, 1934, Proc. Acad. nat. Sci. Philad., 85: 244, fig. 7;
Idem, 1941, Bull. U.S. nat. Mus., No. 100 : 574, fig. 14.

Montalbiana albulina Bertin, 1943, Bull. Inst. océanogy. Monaco, No. 853 : 8.

Notes on Synonymy

The most important references are cited here; full synonymies are given by
Fowler (1941) under D. acuta, D. productissima, and D. hasselti.

Fowler (1941), Bertin (1943) and Herre (1953) amongst others, have all included
Dussumieria elopsoides Bleeker in the synonymy of D. acuta Valenciennes, recognizing
two further species, D. hasselti Bleeker, which extends to the eastern limits of the
range of this genus (China), and D. productissima Chabanaud from the extreme
western fringe (Gulf and Isthmus of Suez). Giinther (1868) had, however, placed
D. hasselti in synonymy with D. elopsoides. Examination of the holotypes of the
last two species has revealed no possible basis for specific distinction on preserved
characters (see Table I). At the same time, the specimens in this museum labelled
D. acuta and D. elopsoides (sensu Giinther) both show a parallel variation in several
characters which can clearly be correlated with geographical distribution. Specimens
from the intermediate part of the range of these two species could be assigned to
either species, and in fact Bertin (1943) stated that all but two of Valenciennes types
of D. acuta should be referred to D. hasselti.

1T have examined these specimens through the courtesy of Dr. M. Blanc of the Museum Nationale
d’Histoire Naturelle, Paris, and wish to thank him for allowing me to borrow them.
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Unfortunately Valenciennes did not state the number of scales in lateral series in
his D. acuta, and neither did Chabanaud for D. productissima. The scales in
Dussumieria are highly deciduous ; amongst 29 specimens of D. acufa in this museum,
there is only one in which a scale count can even be estimated. In this case 36
scales are actually present, but at least 12 scales, more likely 15, are missing but
fairly well represented by scale pockets. This would place the fish in the range of
D. elopsoides (i.e. 52—56 scales ; cf. 42—44 reported for D. acuta). In the majority
of descriptions it is rarely stated whether the scale count is an actual one based on
the specimens examined, or whether it merely follows previous descriptions. An
exception is Blegvad (1944), who counted 42—44 scales in specimens from the Gulf
of Iran and assigned them to D. acuta ; I have examined these fishes, but all traces
of even the scale pockets are now obliterated.

It seems therefore that scale counts are an unreliable character for separating
D. acuta from D. elopsoides. Delsman (1925) came to the same conclusion and
found little difference in vertebral counts in a specimen each of D. acuta and D.
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Dussumieria acuta. Body depth expressed as a percentage of standard length (ordinate)
plotted against standard length in mm. (abscissa) for various populations. Based on specimens
(see list of Study Material) labelled or recorded under the following names :

D. acuta X Iranian Gulf specimens collected by Blegvad (1944).
O Gulf of Aden specimens
(in rectangle, five Taiwan specimens, based on Liang, 1948).
@ All others.
D. elopsoides B Hong Kong and China specimens.
A All others.
D. productissima O Specimens from Haifa (eastern Mediterranean).
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hasselti (55 and 54 respectively). He also mentions a slight difference in dorsal
position, but I have not found this. The weight of other evidence (snout length,
body depth, gillraker and dorsal fin ray counts) strongly suggests that the number
of scales conforms to the general geographical trends shared by both D. acuta and
D. elopsoides. On the basis of the four characters mentioned, it is impossible to
recognize D. elopsoides as a separate species ; the evidence for this is presented below
under each heading.

(a) Body Depth

The measurements plotted in Text-fig. 1 (as percentages of standard length) refer
to specimens of Dussumieria covering almost the entire geographical range of the
genus. The Aden specimens (open circles) suggest positive allometry with standard
length, and this may explain some of the lower figures for the fishes labelled D. acuta
(black dots). The scatter-diagram shows clearly that size for size, the specimens of
D. clopsoides (triangles) cannot be distinguished from D. acuta in this character,
except in a few cases; three of these are from China (black squares), one is from
Amboina, and one bears no locality label. In addition, measurements for five
fishes from the Pescadores Islands, Taiwan (D. acuta of Liang, 1948) have been
placed within a rectangle. The result is a striking similarity between the far-eastern
specimens (D. elopsoides) and the Gulf of Aden specimens, with the Mediterranean
specimens (encircled dots) also giving low values.

I conclude that body depth cannot be used to separate D. elopsoides from D. acuta
and that in general the lowest values are found in both the eastern and the western
populations, with higher values in intermediate areas. The two specimens recorded
(as D. hasselti) by Schultz & Wellander (1953) from Batavia appear to be much more
slender than any I have measured, having a body depth of only 159, of standard
length. In addition, these authors count 61 scale pockets. Unfortunately the
fishes were rather damaged, so it would be unwise to include these figures until
more specimens can be examined.

(b) Snout Length

Although the snout comprises only 8-109, of standard length and variations in
its length are barely perceptible, nonetheless, when plotted in a series of histograms
for various populations (Text-fig. 2) the results are very suggestive of a cline which
may reverse direction after reaching a minimum value in the Indian Ocean. Thus
the highest figures are those for specimens from the Gulf of Aden, from the eastern
Mediterranean (derivatives of a Red Sea population) and from China ; the lowest
are those from the coasts of India. The samples are small, but the overall picture
deserves attention because of its almost perfect correspondence with the situation
found in gillraker counts (Text-fig. 3).

In Text-fig. 2 specimens from each locality have been separated into the species
under which they were recorded or labelled. The result shows clearly that in areas
where both D. acuta and D. elopsoides are represented, there is nothing to distinguish
the two, and that D. elopsoides from China, and D. productissima from the Mediter-
ranean merely continue the trends already shown by the other populations. Snout
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FiG. 2.

Dussumieria acuta. Snout length (expressed as a percentage of standard length) in various
populations, showing relative frequency in each group. Based on specimens (see list of Study
Material) which have been labelled or recorded under the following names:

White D. acuta, Black D. elopsoides, Hatched D. productissima.

Hong Kong, Foochow, Amoy.

. Siam, Amboina, Java, Madura, Sumatra, Borneo, Andamans, Singapore.
Malabar, Calicut, Bombay, Madras, Coromandel.

. Gulf of Iran (upper), Gulf of Aden (lower).

. Haifa (eastern Mediterranean).
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length cannot serve as a basis for distinguishing the species when specimens from
the entire range are considered.

(c) Gillvakers

Gillraker frequency counts are presented similarly in Text-fig. 3. These counts
were made on the lower part of the first arch only, and included in the count was
the occasional raker lying exactly in the angle of the arch. Counts for the Mediter-
ranean specimens lie in the lower part of the range cited by Chabanaud (1933) for
D. productissima. It is possible that, like other meristic characters, gillrakers are
susceptible to exogenous factors (especially temperature), and that a higher count may
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Dussumieria acuta. Gillraker count frequencies (lower half of first arch only) in various
populations. Based on specimens (see list of Study Material) which have been labelled or
recorded under the following names :

White D. acuta, Black D. elopsoides, Hatched D. productissima.

. Hong Kong, Foochow, Amoy.

. Siam, Amboina, Java, Madura, Sumatra, Borneo, Andamans, Singapore.
Malabar, Calicut, Bombay, Madras, Coromandel.

. Gulf of Iran (upper), Gulf of Aden (lower).

Haifa—eastern Mediterranean (broken line includes range given by Chabanaud (1933)
for 16 specimens from the Gulf and Isthmus of Suez).
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occur in Red Sea populations ; this is, however, the reverse of the usual direction
in temperature-influenced meristic variations.

As in snout length and body depth, there is a hint that the general west to east
trend of decreasing gillrakers is reversed, so that the China specimens again approach
the western population in numbers.

The Gulf of Aden specimens (Text-fig. 3d—lower histogram) effectively bridge
the gap between “ D. productissima ’’ (sensu Chabanaud) and the remaining popula-
tions of D. acuta. The sample from the Gulf of Iran (d-upper histogram) only
contained three fishes, but a larger sample might well provide a more effective bridge
linking the Gulf of Aden population with that of the Indian Ocean. But for the
Gulf of Aden specimens, there would be good reason to suppose the Red Sea
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D. productissima a distinct species. If a subspecies were considered, then the Gulf of
Aden fishes should be included also, but I do not think such a subspecies could be
maintained once adequate collections have been made in the western Indian Ocean.

(d) Dorsal Rays

The first simple ray of both dorsal and anal fins is easily missed, being small, often
minute. For this reason simple and branched rays in both fins have been counted
separately, and only the latter plotted in Text-fig. 4. Here the trend, if such there
is, appears to be reversed, highest values occurring in Indian Ocean populations,
and lowest values at the extremities of the geographical range. But variations in
both dorsal and anal rays are very small, and the graph probably shows no more
than that once again no distinction can be made between D. acuta and D. elopsoides.

I have been unable to find other characters on which populations of Dussumieria
can be distinguished. The shape of the exposed portion of the suboperculum varies
somewhat, from a rectangle with an obliquely truncated posterior margin, to a more
triangular area with a rather rounded margin (as in Efrumeus), but such differences
appear to be individual variants. Similarly, the area and shape of the palato-
pterygoid toothpad also shows some variation, and the size and number of jaw
teeth varies. Nor can any distinction be made on the sculpture patterns on the
wedge-shaped fronto-parietal surface, the shape of the operculum, or in any body
proportions.

Thus the only difference remaining between the three recognized species is in
numbers of scales in lateral series, a badly recorded and uncertain character. From
the evidence presented on other characters it seems unlikely that scale numbers
would in fact show the clear-cut differences suggested by previous descriptions.
Therefore, I do not think that three separate species of Dussumieria can be main-
tained, the populations from one area merging imperceptibly with those of the next.
There are more grounds for considering the Red Sea population a distinct subspecies,
but here again no definite limits can be drawn between the Red Sea specimens and
those for example from the Gulf of Aden. If the Red Sea form is to be separated,
so also should the far eastern populations, but the latter could only be defined in
terms which could include the Red Sea fishes, which would surely be an unrealistic
use of the concept of subspecies. It seems preferable therefore, to leave all in one
rather variable species, D. acuta, until much more work has been done.

Several authors have noted the similarity between specimens of Dussumieria from
the extreme eastern and western limits of its range. Bertin (1943) suggested
“ segregation centrifuge’’. Certainly there is no hydrological similarity between the
two areas, so that exogenous factors cannot be held entirely responsible for the
reversal in the east-west trend in certain characters.

Finally, mention must be made of Etrumeus (Montalbania) albulina Fowler, which
is here placed in the synonymy of D. acuta. Bertin (1943) raised this form to generic
status, apparently believing it to be intermediate between Dussumieria and Etrumeus,
but nearer to the former than the latter. From Fowler’s description and figure
however, it is clear that this form cannot be referred to Etrumens. Thus the almost
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Dussumieria acuta. Dorsal finray count frequencies (branched rays only) in various popula-
tions, showing relative frequency in each group. Based on specimens (see list of Study
Material) which have been labelled or recorded under the following names :

White D. acuta, Black D. elopsoides, Hatched D. productissima.

. Hong Kong, Foochow, Amoy.

. Siam, Amboina, Java, Madura, Sumatra, Borneo, Andamans, Singapore.
. Malabar, Calicut, Bombay, Madras, Coromandel.

. Gulf of Iran (upper), Gulf of Aden (lower).

Haifa (eastern Mediterranean).
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horizontal border of the operculum, and the shape of the sub-operculum are charac-
teristic of Dussumaieria (see Text-fig. 30a and b). In no case has a specimen of
Etrumeus been found with 11 branched anal rays (7-8, Text-fig. 6) or 25 gillrakers
(27-36, see Text-fig. 8) or a body depth exceeding 219, of standard length (Text-fig. 9),
whereas these are all within the normal range of Dussumieria. Bertin (loc. cit.)
stresses the rather advanced dorsal origin in his Montalbiana albulina, but this may
be an error ; it is not apparent in Fowler’s figure. M. albulina should therefore be
included in D. acuta.

F1G. 5.

Dussumieria acuta (from a specimen 148 mm. standard length, Gulf of Aden. Scales omitted).

DEescrIpTION : Based on the holotypes of D. elopsoides (124 mm.) and D. hasselts
(134 mm.) ; eight fishes, 112-117 mm. standard length from Calicut, S. Malabar ;
and six fishes, 121-148 mm. standard length from Shihr and Burum, Gulf of Aden.
In addition, meristic counts and proportions of snout and body depth for all speci-
mens listed under Study Material have been used (including sixteen syntypes of
D. acuta).

In percentages of standard length: body depth 18-2-29-6 (Text-fig. 1),
head length 25-7-29-4, snout length 7:4~10-6 (Text-fig. 2), eye diameter 5-3-6-3, post-
orbital distance g-2—Io0-1, inter-orbital width 5:6-5-8, maxilla length 8-4—9-3, lower
jaw length 12-3-I2-4, pectoral length 15-8-16-2, pelvic length 8:6-8-9, pre-dorsal
distance 53-0-59'0, pre-pelvic distance 60-0-65-5, pre-anal distance 79-0-81-5 (84°5
in one instance).

Body moderately compressed, more or less rounded ventrally, its depth less or
equal to head length. Snout pointed, larger than eye diameter. Lower jaw projects
beyond upper. Maxilla shorter than snout, not quite reaching anterior eye border ;
two supra-maxillae, the posterior about half width of maxilla, not expanded pos-
teriorly. Curved, conical teeth on premaxilla, maxilla (anterior two thirds) and
dentary. Post-orbital about equal to snout length. Dorsal origin nearer to caudal
base than to snout tip. Pelvic origin below middle or anterior half of dorsal fin,
nearer to caudal base than to pectorals.

Dorsal iv 14-17 (Text-fig. 4), pectoral i 11-14, pelvic i 7, anal iii TT-13.

Gillrakers on lower part of first arch 18-34 (Text-fig. 3), longest raker 3:4-35%
in standard length.

Scales in lateral series 42—56, transverse I1-I12.


























































































































































































