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ABSTRACT

THE INDO-PACIFIC fishes commonly called gizzard
shads include two tribes (the Anodontostomatini and
Clupanodontini) and at least 12 species (Anodonto-
stoma chacunda, Gonialosa manmina, G. modesta, Nemata-
losa arabica, N. come, N. erebi, N. galatheae, new species,
N. japonica, N. nasus, N. vlaminghi, new combination,
Clupanodon punctatus and C. thrissa). These species are
generally better defined and more easily recognized
by nonmeristic characters than by counts of scales, fin
rays, vertebrae, ventral scutes, and predorsal bones.
The North American gizzard shads include one tribe
(Dorosomatini) and, as currently recognized, five

species (Dorosoma anale, D. cepedianum, D. chavesi, D.
smithi, and D. (Signalosa) petenense), defined primarily
on the basis of meristic characters. This paper reviews
the taxonomy of the Indo-Pacific species and provides
a key for their identification, an account of their
variation and distribution, and an analysis of their
scientific literature. For North American species,
references to recent literature are included. The gut
of the gizzard shads differs from that of other clupe-
oids in having a third primary flexure. The tribes
recognized are based partly on the variations of the
third flexure.

INTRODUCTION

THE gizzard shads were last revised on a world-
wide basis by Regan (1917), who commented on
their close relationship to the Indo-Pacific genera
Hilsa and Gudusia and the West African genus
Ethmalosa (see also G. J. Nelson, 1970a). None-
theless, the gizzard shads, particularly the North
American species of the genus Dorosoma, have
often been placed in a distinct family or sub-
family, although their relationships to other
clupeoid fishes have remained little studied. The
status and interrelationships of many of the
species and genera of gizzard shads have con-
tinued in a preliminary stage of analysis. The
biology and systematics of the North American
species have been most recently summarized by
Carlander (1969) and R. R. Miller (1950, 1960,
1964), whose papers should be consulted for
detailed accounts. The Indo-Pacific genera and
some of their species have been dealt with by
Whitehead (1962, 1965, 1966, 1967, 1969a,
1969b, MS), Talwar and Whitehead (1971), and
Whitehead, Boeseman, and Wheeler (1966).
The gizzard shads may be considered to com-

prise one subfamily of three tribes: the Ano-
dontostomatini, Clupanodontini, and Doroso-
matini. There is some small body of evidence,
partly unpublished, that each of the tribes is a
monophyletic assemblage, but how the tribes
might be interrelated among themselves is
problematical. We hope to deal elsewhere with
the evidence relating to the higher classification
of gizzard shads.

MATERIAL AND ACKNOWLEDGMENTS
The material available for study (about 5500

specimens) includes most of the specimens
already reported in the literature, most ofwhich
were found to be extant in museum collections.
However, a considerable part of the study
material has not yet been reported on, having
been collected in recent years by the George
Vanderbilt Foundation (in the Gulf of Thai-
land), U.S. Bureau of Commercial Fisheries (in
the coastal waters of India), and the American
Museum of Natural History (from fresh and
coastal waters of Western Australia). The col-
lectors of this material include Mr. F. H. Berry
(U.S. Bureau of Commercial Fisheries), Mr.
W. H. Butler (Western Australian Museum and
the American Museum of Natural History), Dr.
H. A. Fehlman and Dr. R. R. Rofen (both from
the George Vanderbilt Foundation), and Dr.
D. E. Rosen (the American Museum of Natural
History). The collecting in Australia was done
with the financial support of Mr. James Green-
way, Jr., (the American Museum of Natural
History), and the cooperation of Dr. D. L. Ride
(Western Australian Museum) and Dr. D. L.
Serventy (Commonwealth Scientific and Indus-
trial Research Organization, Helena Valley,
W.A.). This study was supported in part by
Grant GB8589 from the National Science
Foundation.

For loan of material we are indebted to Dr. T.
Abe, Tokyo University; Dr. M.-L. Bauchot,
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Museum National d'Histoire Naturelle, Paris;
Dr. M. Boeseman, Rijksmuseum van Natuurlijke
Historie, Leiden; Drs. D. M. Cohen and R. V.
Miller, U.S. Bureau of Commercial Fisheries;
Mrs. M. M. Dick, Harvard University; the
Director, Museum d'Histoire Naturelle, Lyon;
Dr. W. N. Eschmeyer, California Academy of
Sciences; Dr. W. C. Freihofer, Stanford Uni-
versity; Dr. R. H. Gibbs, U.S. National
Museum; Dr. P. H. Greenwood and Mr. P. J. P.
Whitehead, British Museum (Natural History);
Dr. P. Kahsbauer, Naturhistorische Museum,
Vienna; Dr. C. Karrer, Humbolt Universitat zu

Berlin; Dr. L. W. Knapp, Oceanographic Sort-
ing Center, Smithsonian Institution; Dr. R.
McKay, Western Australian Museum; Dr. D.
Menasveta, Department of Fisheries, Bangkok;
Dr. R. R. Miller, University of Michigan; Dr.
J. Nielsen, Universitets Zoologiske Museum,
Copenhagen; Drs. J. Paxton and F. Talbot,
Australian Museum; Dr. S.-C. Shen, National
Taiwan University, Taipei; Mrs. M. M. Smith,
Rhodes University, Grahamstown; Prof. E.
Tortonese, Museo Civico di Storia Naturale
"G. Doria," Genova; Dr. J. C. Tyler, Academy
of Natural Sciences of Philadelphia; Mr. L. P.
Woods, Field Museum of Natural History,
Chicago. We are indebted also to Mr. H. Jessen,
Naturhistoriska Riksmuseet, Stockholm, for
radiographs of specimens in the Linnean Collec-
tion, Uppsala University; to Dr. Paxton for
radiographs of specimens in the Australian
Museum; and to Mr. Whitehead for radiographs
of specimens in the British Museum (Natural
History) and for reading and commenting on

the manuscript.

INSTITUTIONAL ABBREVIATIONS
AM, Australian Museum
AMNH, the American Museum of Natural History
ANSP, Academy of Natural Sciences of Philadelphia
BMNH, British Museum (Natural History)
CAS, California Academy of Sciences
DFB, Department of Fisheries, Bangkok
FMNH, Field Museum of Natural History
GVF, George Vanderbilt Foundation (California
Academy of Sciences)

LCUU, Linnean Collection, Uppsala University
MCZ, Museum of Comparative Zoology, Harvard

University
MNHN, Museum National d'Histoire Naturelle,

Paris
MHNL, Museum d'Histoire Naturelle, Lyon

MSNG, Museo Civico di Storia Naturale "G. Doria,"
Genova

NMW, Naturhistorische Museum, Vienna
RMNH, Rijksmuseum van Natuurlijke Historie,

Leiden
RUSI, J. L. B. Smith Institute of Ichthyology, Rhodes

University
SOSC RN, Smithsonian Oceanographic Sorting

Center (reference number)
SU, Stanford University (collection transferred to

California Academy of Sciences)
USNM, National Museum of Natural History,

Smithsonian Institution
WAM, Western Australian Museum
ZMB, Zoologisches Museum, Humbolt Universitat,

Berlin (DDR)
ZMUC, Universitets Zoologiske Museum, Copen-
hagen

ZSI, Zoological Survey of India

COUNTS AND MEASUREMENTS
The vertebra counted as first is that bearing

the first neural spine, and the vertebra counted
as last is preural 1 (i.e., the urostyle of R. R.
Miller, 1960, p. 372; 1964, p. 443; the terminal
vertebra of Gosline, 1960, fig. 6; the preural 1 of
Nybelin, 1963, p. 489; Cavender, 1966, figs. 3-
4; Monod, 1967, fig. 9; 1968; Patterson, 1967,
fig. 8). The vertebra counted as the first caudal
is that bearing an enclosed haemal canal, as
indicated in radiographs. Prepelvic scutes are
those with arms ascending anterior to the base
of the pelvic rays, and postpelvic scutes are those
with arms ascending posterior to the base.
Beneath the base of the pelvic rays is generally
one "subpelvic" scute (rarely, two subpelvic
scutes) with small arms ascending toward the
anterior of the base of the pelvic rays. This scute
has sometimes been considered a member of the
prepelvic series (e.g., by Hubbs and Miller,
1941; G. J. Nelson, 1970b), but usually a
member of the postpelvic series (e.g., by R. R.
Miller, 1950; Hildebrand, 1964, p. 259; White-
head, personal commun.). This subpelvic scute
is here included neither in prepelvic nor post-
pelvic counts.

Horizontal scale rows on the trunk were
counted on the left side from the origin of the
dorsal to the origin of the pelvic fins, omitting
predorsal and ventral scutes, and median pre-
dorsal scales (paired predorsal scales were
counted). Horizontal scale rows on the caudal
peduncle were counted on the left side where the
peduncle is narrowest, omitting median dorsal
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and ventral scales (invariably present). Lateral
scales were counted beginning with those poste-
rior to the operculum, in a horizontal series
extending along the middle of the flank and
caudal peduncle to the base of the caudal rays.

Counts of dorsal and anal rays, vertebrae,
scutes, and predorsal bones were generally made
for all available specimens, by examination of
radiographs and the specimens themselves;
counts given in parentheses represent the con-
dition observed in the modal 90 percent of the
specimens (tables 1-4). Counts of pectoral rays,
pelvic rays, scale rows, and lateral scales were
generally made for small samples of the study
material, usually 10 to 20 specimens; counts
given in parentheses represent the usual condi-
tion observed in the modal majority of the speci-
mens (such counts based on samples of the study
material are marked with an asterisk *). Length
measurements, made with a millimeter ruler are
of standard length, i.e., the length from snout
tip to the base of the middle caudal rays.

LITERATURE
Fowler (1941) compiled the literature for the

Indo-Pacific Dorosomatinae. In that account
the species are not accurately recognized. Some
of the literature references consequently do not
pertain to the species recognized by Fowler. This
literature has been reviewed by us, to the extent
that it has been available to us, and is listed for
each species. In the reference section for each
species the scientific names used and the names
of the authors using them are listed alphabeti-
cally. Locality information is included when
given, except for specimens subsequently cata-
logued in a permanent collection and available
for reexamination during the present study.
Their catalogue numbers are given in lieu of
locality information, which is included in the
lists of specimens examined. To the extent
possible, all of the localities at which a species
has been collected are given either in the list of
references or in the list of specimens examined.
Anomalous geographical records are set off by
quotation marks.

For North American Dorosomatinae, R. R.
Miller (1950, 1964) and Carlander (1969) sum-
marized the literature to about 1960. References
since 1960, exclusive of mimeographed reports
are included here for each species.
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SYSTEMATICS
SUBFAMILY DOROSOMATINAE GILL, 1862

Dorosomatinae GILL, 1862, p. 55 (type genus:
Dorosoma Rafinesque, 1820).
DIAGNOSIS: Clupeid fishes with jaws and gill

arches toothless in adults; gillrakers of first arch
not overlapping; fifth ceratobranchials ex-
panded, meeting in midline; large epibranchial
organs; pyloric region of gut enlarged and mus-
cular, forming gizzard-like structure; stomachic
diverticulum absent in adults; hindgut with
third primary flexure; last dorsal ray of most
species prolonged as a filament; no bilobed
dermal outgrowth from vertical edge of cleith-
rum.

NOTES: In relation to a microphagous type of
diet, the gut of the gizzard shads has been long
known to be highly specialized, with toothless
jaws and gill arches (e.g., G. J. Nelson, 1967a,
1967b), large epibranchial organs (type 5 of
Bertmar, Kapoor, and Miller, 1969; see also
Svetovidov and Skvorzowa, 1968), a muscular
stomach (gizzard), numerous caeca, and a long
intestine (Harder, 1958a). The differentiated,
muscular stomach, of course, was the reason for
the "gizzard" shads to be so named. The giz-
zard, however, is not in itself a character
diagnostic for dorosomatines, for a well-differen-
tiated gizzard occurs in other clupeoids (e.g.,
Brevoortia, Ethmidium), and the stomach is more
or less muscular, if not actually gizzard-like, in
several other genera (e.g., Hilsa, Gudusia, Eth-
malosa, Opisthonema). Certain of them (Hilsa,
Gudusia, Ethmalosa) are probably closely related
to gizzard shads (see above), and the tendency
toward gizzard formation may be an indication
of this relationship, and a character useful in
defining a somewhat more inclusive systematic
grouping (e.g., the Dorosomatinae of G. J.
Nelson, 1970a, p. 16). But we have noted
another gut character diagnostic for gizzard
shads (Dorosomatinae, as usually understood,
including Indo-Pacific forms): the third primary
flexure (a term in agreement with Harder's,
1958a, fig. 1, generalized scheme for the clu-
peoid gut). The third primary flexure (figs. 1-3)
occurs in all known species of gizzard shads and
is absent, so far as known, from all other
clupeoids (Harder, 1 958a, 1 958b; personal

observ.). In Indo-Pacific species the third flexure
may form a simple, uncoiled loop, as in Anodonto-
stoma, Gonialosa, and iNematalosa (figs. lA-C, 3A),
or, as a result of secondary flexure, a coiled
loop, as in Clupanodon (figs. 2A, 3B). In North
American species, with one apparent exception,
there are additional secondary flexures of a
characteristic pattern (figs. 2B, 2C, 3C, 3D), the
ontogenetic development of which is shown by
Bodola (1966, fig. 14). The one apparent excep-
tion occurs within, and perhaps characterizes
one segment of the populations currently attrib-
uted to Dorosoma petenense; whereas the gut of
specimens from Guatemala and southern Mexico
have not only the secondary flexures character-
istic of all other species of Dorosoma, and usually
additional flexures as well (figs. 2C, 3D, 3E), the
gut of examined specimens from the United
States has a simple, uncoiled loop (Harder,
1958b, fig. 49; R. V. Miller, 1964; Schmitz and
Baker, 1970, fig. 2; personal observations of
specimens from Oklahoma, Texas, Louisiana,
and Florida).

In comparison with the gut of other clupeoids,
it is apparent that the simple loop of the Indo-
Pacific forms is primitive, relative not only to
the coiled gut of Clupanodon, but also to the
secondarily flexed gut of Dorosoma (the simple
loop of Dorosoma petenense is perhaps a secondary
condition). It is possible to derive one type ofgut
from another in sequence (figs. 3A-D), and,
accordingly, it is possible that Dorosoma, here
assumed to be a monophyletic group of five
species, is more closely related to Clupanodon (two
species) than to any other species or assemblage.
Other advanced characters (e.g., the nonover-
lapping predorsal scales) would tend to confirm
this concept of relationship. Yet Clupanodon, like
other Indo-Pacific species of gizzard shads, has
only one supramaxillary, and the dentary of
Clupanodon punctatus has occasionally been com-
pared with the flared dentary of the other Indo-
Pacific species (Herre and Myers, 1931). After
examination of alizarin specimens, we agree that
the dentary of C. punctatus and that of C. thrissa
are somewhat different, but do not agree that
the dentary of C. punctatus is significantly flared
like that of Anodontostoma, Gonialosa, and Nemat-
alosa. At present, however, the interrelationships
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FIG. 1. Abdominal cavity and gut, lateral view of left side. A. Nematalosa galatheae, new species,
AMNH 28928, 124 mm. B. Nematalosa erebi, AMNH 28083, 75 mm. C. Anodontostoma chacunda, AMNH
28116, 68 mm.

Abbreviations: A, anus; C, caeca; E, esophagus; G, gizzard; L, loop formed by third primary flexure.

of the main groups of gizzard shads, the Ano-
dontostomatini, Clupanodontini, and Doroso-
matini, remain problematical and await further
comparative study.

TRIBE ANODONTOSTOMATINI HERRE, 1933
Anadontostomidae HERRE, 1933b, p. 6 (type genus:

Anodontostoma Bleeker, 1849).
Nematalosidae DERANIYAGALA, 1952, p. 21 (type

1973 139
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FIG. 2. Abdominal cavity and gut, lateral view of left side. A. Clupanodon punctatus, AMNH 27731,
94 mm. B. Dorosoma anale, AMNH 25498, 114 mm. C. Dorosoma petenense, AMNH 25786, 114 mm.

Abbreviations: A, anus; C, caeca; E, esophagus; G, gizzard; L, loop formed by third primary
flexure; LA, anterior part of loop; LP, posterior part of loop.

genus: Nematalosa Regan, 1917).
DIAGNOSIS: One supramaxillary; dentary

flared outward in front of maxillary; predorsal
scales (paired or median) covering midline;

dorsal scutes absent; third infraorbital variable,
but generally expanded, with a definite anterior
edge forming an oblique or vertical margin ex-
tending ventrally to preopercle anterior to

140 VOL. 1 50
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L

A

D-LA3LA

L

B C

E

F
FIG. 3. A-D. Tracing of the course of the loop formed by third pri-

mary flexure in Anodontostomatini (A), Clupanodontini (B) and
Dorosomatini (C and D). E-F. Tracing of the course of the gut in
Dorosoma petenense (E, cf. fig. 2C) and Dorosoma anale (F, cf. fig. 2B).

Abbreviations: A, anus; E, esophagus; G, gizzard; L, loop formed by
third primary flexure; LA, anterior part of loop.

angle; third intestinal flexure forming a simple
loop.

NOTES: Little is known about the phyletic
interrelationships of the species of anodonto-
stomatins. The genera recognized here, although
they have been and remain typologically con-
ceived, have been in common use since Regan's
(1917) revision. Their adoption here implies no
firm belief in their phyletic integrity or ultimate
utility.

GENUS ANODONTOSTOMA BLEEKER, 1849

Anodontostoma BLEEKER, 1849, p. 15 (type species
[monotypy]: Anodontostoma hasseltii Bleeker, 1849
= Anodontostoma chacunda).
DIAGNOSIS: Anodontostomatins with the last

dorsal ray not prolonged as filament; level of
mouth below level of eye in adults; third infra-
orbital moderately expanded, its anterior edge
oblique; predorsal scales median; maxillary
straight, thin, tapering terminally; lateral scales
few (usually fewer than 40); trunk scales few
(usually fewer than 15).

Anodontostoma chacunda (Hamilton, 1822)
Jordan and Seale, 1905'

Figures 1C, 4A, 4B
Clupanodon chacunda HAMILTON, 1822, p. 246 (type
lThe citation for authors of a new binomial combination
follows the parentheses that enclose the name of the
original author, as recommended by the International
Code of Zoological Nomenclature (Stoll, 1961, p. 51).
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FIG. 4. A. Anodontostoma chacunda, FMNH 72259, Philippines, 168 mm. B. Anodontostoma chacunda,
SOSC RN 381, India, 128 mm. C. Gonialosa manmina, BMNH 1872.4.17.40, 113 mm.

specimen [Whitehead, 1968, p. 32]: status un- specimen [Whitehead, 1968, p. 32]: status un-
known. Type locality: Gangetic estuaries). known. Type locality: ponds and ditches of Bengal).

?Clupanodon chanpole HAMILTON, 1822, p. 249 (type Anodontostoma hasseltii BLEEKER, 1849, p. 15 (type

VOL. 150142
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MAP. 1. Anodontostoma chacunda, collection localities of specimens examined.

specimen [Whitehead et al. 1966, p. 89]: RMNH
7082 [specimen examined]. Type locality: Madura
Straits, Java Sea).

Chatoessus selangkat BLEEKER, 1852b, p. 458 (type
specimen [lectotype here designated, cf. Whitehead
et al. 1966, p. 90]: BMNH 1867.11.28.64 [speci-
men examined]. Type locality: Muntok, Batavia).

Chatoessus breviceps PETERS, 1877, p. 848 (type speci-
men [Whitehead, personal commun.]: ZMB 9818
[specimen examined]. Type locality: New Han-
over).

DIAGNOSIS: Same as that ofgenus (monotypic).
MERISTICS: Dorsal rays: iii-vi (iv or v) un-

branched, 13-16 (14 or 15) branched, 17-21
(18-20) total. Anal rays: ii-iv (ii or iii) un-
branched, 12-22 (16-19) branched, 14-25 (19-
22) total. Vertebrae: 11-15 (11-13) abdominal,
26-31 (28-30) caudal, 39-42 (40 or 41) total.
Ventral scutes: 15-18 (17) prepelvic, 1 sub-
pelvic, 8-12 (10 or 11) postpelvic, 26-30 (28 or

29) total. Predorsal bones 7-9 (8). Pectoral rays
14-17 (15 or 16).* Pelvic rays 7 or 8 (8).* Scale
rows: 12-15 (13 or 14)* trunk, 6* caudal
peduncle. Lateral scales 34-41 (35-39) .*

DISTRIBUTION: (marine, but entering rivers):
South Africa (Natal), Arabia, India, Ceylon,
Thailand, Vietnam, Malaya, Indonesia, Aus-
tralia (Northern Territory, Queensland), New
Guinea, Bismarck Archipelago, New Caledonia,
Philippine Islands, Caroline Islands.

SPECIMENS EXAMINED: (575) AMNH 15882,
1 specimen, 107 mm. (Borneo, Pontianak), Ba-
tavia Zeevisscherij Inst., 1941; 17541, 19886, 2,
85-105 mm. (Java, Djakarta Mkt.), Batavia
Zeevisscherij Inst., 1941; 28116, 13, 29-78 mm.,
Timor Sea (Australia, Northern Territory,
Darwin), G. J. Nelson, W. H. Butler, and D. E.
Rosen, 1969; 28139, 2, 31-34 mm. (Australia,
Queensland, Cooktown), C. L. Smith and J. C.
Tyler, 1969; 30107, 2, 115-116 mm.; 30109, 5,
100-110 mm. (Singapore), 1971.
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ANSP 53474-5, 2, 116-122 mm. (Singapore),
Singapore Dept. Fish., 1931; 61413, 61605, 2,
40-62 mm., Gulf ofThailand (Thailand), R. M.
de Schauensee, 1934; 63377-9, 3, 65-66 mm.
(Philippines, Luzon, San Fernando Ilocos Sur),
J. Clemens, 1923; 63196, 63384, 2, 83-105 mm.
(Philippines, Luzon, Orani), J. Clemens, 1923;
74857, 2, 112-113 mm. (India, Kerala, Kozhi-
kode), 1922; 77268, 7, 50-115 mm. (Sumatra,
Medan), G. Vanderbilt Sumatra Exp, 1939.
BMNH 1858.8.15.88, 1858.8.15.97-98, 4, 70-

92 mm. (India), G. R. Waterhouse; 1862.11.1.
201-2, 2, 110-119 mm. (Thailand), C.Jamrach;
1866.8.14.117,1, 119mm., R. Damon; 1867.11.
28.64, 1867.11.28.661, 2, 118-119 mm., P.
Bleeker; 1868.1.28.10, 1, 73 mm. (Sarawak), V.
Doria; 1888.11.6.51-2, 2, 133-134 mm. (India,
Madras), Thurston; 1889.2.1.1858, 1, 116 mm.
(India), F. Day; 1889.2.1.1859-61, 3, 67-
134 mm. (India, Madras), F. Day; 1889.2.1.
1863, 1, 88 mm. (Andamans), F. Day; 1894.1.
19.76, 1, 106 mm. (Sarawak), J. Brooke; 1898.
4.2.251-2, 2, 95-104 mm., Menam River (Thai-
land), Royal Siamese Museum; 1898.12.24.53-
4, 1899.1.24.16-8, 4, 85-122 mm., T. W.
Townsend; 1966.2.28.26, 1, 48mm. (Thailand);
1967.11.13.56-7, 2, 41-45 mm. (Singapore);
uncat. a, 1, 114 mm. (Singapore); uncat. b, 1,
107 mm. (Sumatra).
CAS 24828, 1, 95 mm. (Thailand, Songkhla

Mkt.), H. A. Fehlman and R. R. Rofen, 1957;
24829, 46, 93-117 mm. (Thailand, Chon Buri
Mkt.), R. R. Rofen, 1957; 24830, 2, 119-124
mm. (Thailand, Rayong, Ban Paknam Prasae
Mkt.), R. R. Rofen et al. 1957; 24831-3, 13,
100-118 mm. (Thailand, Bangkok Mkt.), 1960-
1961; uncat. (GVF 1548), 9, 93-117 mm.
(Thailand, Chon Buri Mkt.), 1957; uncat.
(GVF 1503), 7, 89-118 mm. (Thailand, Song-
khla Mkt.), H. A. Fehlman and R. R. Rofen,
1957; uncat. (GVF 1585), 1, 81 mm. (Thailand,
Rayong, Ban Paknam Prasae Mkt.), 1957; un-
cat. (GVF 1590), 3, 76-80 mm. (Thailand,
Rayong), R. R. Rofen, 1957; uncat. (GVF
1592), 1, 67 mm., Mae Nam Chanthaburi
River (Thailand, Chanthaburi, Tha Chalaep),
R. R. Rofen, 1957; uncat. (GVF 1913), 1,
69 mm. (Carolines, Yap), 1959; uncat. (GVF
2207), 6, 55-70 mm., Andaman Sea (Thailand,
Ranong, Goh Kol Thee), H. A. Fehlman et al.
1960; uncat. (GVF 2208), 77, 31-37 mm.,
Andaman Sea (Thailand, Ranong, Goh Phi),
H. A. Fehlman et al. 1960; uncat. (GVF 2571),

1, 111 mm. (Thailand, Chumphon), 1961; un-
cat. (GVF 2863), 1, 53 mm., Batangas Bay
(Philippines, Luzon, Batangas), I. Ronquillo
and R. R. Rofen, 1953; uncat. (GVF 2873), 1,
101 mm., Manila Bay (Philippines, Luzon),
1953; uncat. (GVF 2876), 2, 105 mm., Manila
Bay (Philippines, Luzon, Novatas), I. Ronquillo,
1953.
DFB uncat., 1, 111 mm. (Thailand, Trad,

Chang Island), T. Wongratana, 1965; uncat.,
1, 120 mm. (Thailand, Songkhla), T. Wongra-
tana, 1966.
FMNH 2368, 1, 135 mm. (India, Madras), F.

Day; 15678-80, 3, 83-102 mm. (Java, Dja-
karta), Chancellor-Stuart Exp., 1929; 40878, 1,
114 mm. (India, Kerala, Kozhikode), A. W.
Herre, 1941; 45827, 1, 119 mm., Johore Shoals
(Malaya), Hendrickson, 1953; 46969, 2, 114-
119 mm., Manila Bay (Philippines, Luzon),
A. W. Herre, 1933; 47434, 1, 117 mm. (Singa-
pore), A. W. Herre, 1934; 51565-7, 25, 34-
85 mm. (North Borneo), R. F. Inger, 1950;
52412, 1, 118 mm. (Java, Djakarta), M.
Weber; 70256, 1, 105 mm. (India, Canara), F.
Day; 72259, 2, 159-168 mm. (Philippines,
Palawan, Puerto Princesa Mkt.), U.S. Navy,
1962.
MCZ 17632a, 1, 76 mm. (East Indies),

W. H. Putnam; 17924, 1, 115 mm. (Philippines,
Luzon, Manila); 17929, 1, 108 mm. (Singapore)
W. H. Putnam; 26321, 1, 59 mm. (Singapore);
30368, 5, 67-80 mm. (Malaya, Penang), L. P.
Ward, 1860; 30831, 4, 85-114 mm. (Java,
Djakarta), 0. Bryant and W. Palmer, 1909.
MHNL 3702, 6, 75-111 mm. (Vietnam), G.

Tirant, 1881.
NMW 4343, 1, 112 mm. (Singapore); 4349,

1, 55 mm. (Java, Tjilatjap), Breitenstein, 1891.
RMNH 2685, 2, 81-113 mm. (Java), H.

Kuhl andJ. C. van Hasselt, ca.1821; 3312, 4, 97-
120 mm. (Celebes, Makasar), D. M. Piller;
3319, 2, 111-117 mm. (Java, Djakarta), P.
Bleeker, 1879; 7082, 1, 100 mm. (Java), P.
Bleeker, 1879; 8616, 1, 100 mm. (India,
Madras), F. Day; 8033, 7, 107-119 mm. (Java,
Djakarta), P. Bleeker; 10497, 1, 121 mm.
(Celebes, Muna Island), Sunda Exp., 1909;
17021, 3, 57-101 mm. (Java), Inland Fish.,
1938; 17022, 4, 97-102 mm. (Java, Tandjung
Petjinan), Inland Fish., 1938; 17548-51, 25, 38-
113 mm. (East Indies), P. Buitendijk, 1904-
1930; 17649, 10, 38-86 mm. (Sumatra, Bela-
wan, Deli), P. Buitendijk, 1925-1930; 17650, 2,
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74-120 mm., Java Sea, P. Buitendijk, 1906-
1911; 17651, 21, 58-114 mm. (Java), P.
Buitendijk, 1905-1929; 17652, 2, 63-71 mm.
(Java, Surabaja), P. Buitendijk, 1930; 17681-3,
6, 38-114 mm. (East Indies), J. Kruisinga and
J. von Bemmelen, 1879-1895; 17775, 19, 49-
118 mm. (Java), P. Bleeker.
RUSI 1008, 1, 47 mm. (Natal).
SOSC RN 334, 1, 65 mm. (India, Mahara-

shtra, Bombay), F. H. Berry (field numbers
66-3, 66-6), 1966; 1, 135 mm. (India, Madras,
Madras), F. H. Berry (66-7), 1966; 1, 117 mm.
(India, Madras, Porto Novo), F. H. Berry (66-
17), 1966; 1, 119 mm. (India, Madras, Thir-
umullivasal), F. H. Berry (66-25), 1966; 1,
119 mm., Gulf of Mannar (India, Madras,
Tuticorin), F. H. Berry (66-43), 1966; 20, 93-
107 mm. (India, Kerala, Cochin and Ernaku-
lam), F. H. Berry (66-53), 1966; 5, 73-117 mm.
(India, Kerala, Cochin), F. H. Berry (66-55,
66-58), 1966; 6, 87-112 mm. (India, Kerala,
Neendakarai), F. H. Berry (66-57), 1966;
RN 381, 5, 118-128 mm. (India, Madras, Pon-
dicherry), F. H. Berry, Oct. 5, 1966; 1, 99 mm.
(India, Madras, Thirumullivasal), F. H. Berry,
Oct. 8, 1966; 4, 64-131 mm. (India, Madras,
Porto Novo), F. H. Berry, Oct. 12-16, 1966.
SU 20312,4, 72-130 mm. (Philippines, Luzon,

Manila), R. G. McGregor; 29635, 1, 112 mm.
(Philippines, Panay, Iloilo), A. W. Herre, 1933;
30534, 1, 121 mm. (India, Andhra Pradesh,
Uppada), Vizagapatam Res. Sta., 1932; 30573,
1, 51 mm. (India, Andhra Pradesh, Vizaga-
patam), Madras Fish. Dept., 1933; 30712, 6,
41-128 mm. (Sumatra), A. W. Herre, 1934;
33663, 7, 70-75 mm., Sandakan Bay (North
Borneo), A. W. Herre, 1937; 34144,1, 117 mm.,
Manila Bay (Philippines, Luzon), A. W. Herre,
1936; 37207, 1, 88 mm. (Burma, Mergui
Archipelago, Mergui Mkt.), A. W. Herre, 1937;
38386, 1, 127 mm. (Philippines, Panay, Iloilo),
A. W. Herre, 1940.
UMMZ 189663, 7, 66-111 mm. (Java,

Djakarta Mkt.), J. D. Hardenberg and C. L.
Hubbs, 1929; 190396, 1, 83 mm., Gulf of Siam
(Thailand), K. F. Lagler et al. 1964.
USNM 51981, 4, 60-88 mm. (Philippines,

Negros), B. Dean, 1901; 56031, 1, 162 mm., Rio
Grande de Mindanao (Philippines, Mindanao),
Philippine Government; 56065, 1, 142 mm.
(Philippines, Luzon, Bacoor), Philippine Gov-
ernment; 56308, 2, 72-108 mm., Manila Bay
(Philippines, Luzon, Cavite), G. A. Lung;

72515-6, 4, 91-118 mm. (Java, Djakarta), 0.
Bryant and W. Palmer, 1909; 120842, 2, 31-
39 mm. (North Borneo, Sebatik Island), U.S.S.
Albatross, 1909; 120843, 9, 34-39 mm. (Philip-
pines, Panay), U.S.S. Albatross, 1908; 143394,
1, 199 mm. (Carolines, Yap), D. G. Frey, 1946;
149725, 3, 58-64 mm. (India, Kerala, Travan-
core); 182230, 1, 182 mm., Noumea Harbor
(New Caledonia, Bai Uari), Trevorshine, 1944;
190083, 10, 77-100 mm., Sandakan Bay (North
Borneo), U.S.S. Albatross, 1908; 190084, 2, 32-
47 mm. (Philippines, Mindanao, Cotabato),
U.S.S. Albatross; 190085, 14, 94-115 mm.
(Philippines, Luzon, Manila Mkt.), U.S.S.
Albatross 1908; 190086, 1, 107 mm. (Philippines,
Luzon, Cavite), U.S.S. Albatross, 1908; 190087,
1, 100 mm. (Philippines, Panay, Iloilo Mkt.),
U.S.S. Albatross, 1908; 190088, 3, 71-84 mm.
(North Borneo, Sebatik Island), U.S.S. Albatross,
1909; 190089, 1, 98 mm., Malampaya River
(Philippines, Palawan), U.S.S. Albatross, 1908;
190090, 1, 70 mm., Lingayen Gulf (Philippines,
Luzon), U.S.S. Albatross, 1909.
ZMB 9818, 1, 175 mm. (Bismarck Archi-

pelago, New Hanover).
ZMUC C9, 1, 79 mm. (Thailand), Hov-

m0ller; CIO, 1, 116 mm., Persian Gulf, H.
Blegvad, 1937; C1, 1, 127 mm., Persian Gulf
(Iran), H. Blegvad, 1938; 89-91, 3, 102-115
mm., Malacca Strait (Malaya, Penang), Gal-
athea Exp., 1846; 92-93, 2, 98-112 mm. (Singa-
pore), Galathea Exp., 1846; 94, 1, 112 mm.,
(East Indies), Eschricht; 95-96, 2, 118-129 mm.
(Malaya, Malacca), M. Jensen; P18516, 1,
94 mm. (Thailand), T. Mortensen, 1900;
P18517, 1, 101 mm. (Thailand), T. Mortensen,
1899; P18411-2, 2, 120-124 mm., Malacca
Strait (Thailand), Thai-Dansk Exp., 1966;
P18413-4, 2, 107-108 mm. (Java, Djakarta
Mkt.), 1922; P18415-6, 2, 113-118 mm. (Thai-
land), Thai-Dansk Exp., 1966; P18417, 1, 42
mm. (East Indies), Thomsen, 1880.

REFERENCES: Anodontostoma breviceps: Jordan
and Seale, 1906, p. 187 (name). Regan, 1917,
p. 316 (reference).

Chatoessus breviceps: Gunther, 1909-1910, p.
380 (reference).

Anodontostoma chacunda: Annigeri, 1967, p. 25
(spawning. India, Mysore). Anon., 1957-1967
(fishery [as gizzard shad]. Philippines). Bal et al.
1959, pp. 8, 15 (air bladder, labyrinth). Bana-
sopit and Wongratana, 1967, p. 4 (name).
Basheeruddin and Nayar, 1961, p. 171 (juven-
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iles. India, Madras). Bean and Weed, 1912,
p. 592 (USNM 72515-6, MCZ 30831). Bennet,
1968 (parasites. India, Maharashtra). Bensam,
1967 (epibranchial organ). Blanco, 1938, p. 506
(Philippines: Babuyan, Luzon). Breder and
Rosen, 1966, p. 89 (reproduction). Chacko,
1949, p. 87 (food. India, Madras). Chopra,1951,
p. 49 (fishery. India). Devanesan and Chidam-
baram, 1941, pp. 259-261; 1942, p. 180 (egg,
larva. India, Kerala); 1953, p. v (name). Dom-
antay, 1940, p. 98 (Philippines, Mindanao);
1958, p. 33 (name). Evermann and Seale, 1907,
p. 54 (USNM 56065). Fowler, 1918, p. 62
(Philippines); 1924, p. 39 (ANSP 74857); 1927,
p. 258 (ANSP 63377-9, 63384, 63196); 1928,
p. 32, 1938b, p. 25 (compiled); 1931a, p. 78,
fig. 7 (India; Philippines); 1931 b, p. 443 (ANSP
53474-5); 1934a, p. 86 (Thailand, Bangkok);
1934b, p. 387 (reference); 1935, p. 90 (ANSP
61413, 61605); 1940, p. 370 (ANSP 77268);
1941, p. 549 (in part, except for USNM 190091).
Halstead, 1967, pp. 65, 606, pl. 1, fig. 3 (toxins).
Herre, 1933a, p. 2 (North Borneo); 1933b, p. 6
(Philippines, Negros); 1934b, p. 15, 1959, p. 70
(Philippines); 1940b, p. 10 (SU 37207); 1941,
p. 335 (reference); 1953, p. 62 (compiled).
Herre and Myers, 1931, p. 237 (Philippines,
Luzon); 1937, p. 13 (SU 30712). Hora, 1924,
p. 481 (Thailand, Songkhla). Inger, 1955, p. 56
(FMNH 51565-6). Intengan et al. 1956, p. 207
(food value). Jacob, 1948, pp. 159-160 (biology.
India, Madras). James and Adolph, 1971, p.541
(India, Madras). Jones, 1951, p. 125 (refer-
ences). Jones and Bensam, 1968, p. 116 (refer-
ences). Jones and Sujansingani, 1954, p. 262,
(India, Orissa). Jordan and Richardson, 1908,
p. 236 (Philippines); 1910, p. 7 (compiled).
Jordan and Seale, 1905a, p.771 (USNM 51981);
1906, p. 187 (name); 1907, p. 5 (USNM 56308).
Kuronuma, 1961, p. 3 (name). Love, 1970,
pp. 300, 421 (reference). Matsubara, 1955,
p. 188, 1963, p. 188 (reference). A. G. K. Menon
1966, p. 375 (India, Madras). M. A. S. Menon,
1963, p. 52 (name). Misra, 1947b, p. 397 (refer-
ence); 1953, p. 383, fig. 8c, 1959, p. 125, fig. 50
(after Day, 1878, pl. 160, fig. 3), (India). Misra
and Menon, 1966, pp. 408, 417 (distribution).
Munro, 1955, p. 29, pl. 6, fig. 80 (after Bleeker,
1872, pl. 261, fig. 6), (Ceylon); 1958, p. 117
(New Guinea); 1967, p. 43, pl. 3, fig. 31 (after
Bleeker, 1872, pl. 261, fig. 6), (description).
Murty, 1969, p. 4 (India). G. J. Nelson, 1970a,
pp. 12, 15, fig. 9D (branchial structure).

Oshima, 1926, p. 2 (Hainan). T. V. R. Pillay,
1967, p. 649 (name). Rao, 1965, pp. 89-101
(biology. India, Andhra Pradesh). Rasalan,
1957, p. 61 (name). Regan, 1917, p. 316 (India;
East Indies). Rofen, 1963, p. 215, fig. (Thai-
land). Roxas, 1934, pp. 233, 256, pl. 1, fig. 13,
pl. 3, fig. 1 (Borneo; Samar; Philippines: Bala-
bac, Guimaras, Leyte, Luzon, Masbate, Min-
danao, Mindoro, Panay). Roxas and Martin,
1937, p. 23 (compiled). Seale, 1908, p. 529
(Philippines); 1910, p. 96 (toxicity). H. M.
Smith, 1945, p. 51 (Thailand). H. M. Smith and
Seale, 1906, p. 74 (Philippines, Mindanao).
Suvatti, 1936, p. 13, 1950, p. 196 (Thailand).
Tchang, 1957, pp. 341, 344 (distribution).
Tortonese, 1939, p. 46 (Java). Umali, 1934,
p. 371, 1936, p. 59, fig. 23, 1937, p. 235, 1950,
p. 4 (Philippines). Villadolid, 1937, p. 216
(Philippines, Luzon). Whitehead, 1965, p. 263
(ZMUC CIO-1 1); 1966, p. 49 (reference); 1967,
p. 95 (identification); 1969a, p. 243, fig. 21
(compiled). Whitehead et al. 1966, p. 88 (syn-
onymy). Wongratana, 1968, p. 11 (Thailand).

Chatoessus chacunda: Anon., 1929, p. 174
(MHNL 3702). Bhattacharya, 1920, pp. 67, 71
(aortic ligament). Bleeker, 1851 a, p. 160, 1852b,
p. 446, 1859b, pp. 361, 373 (Bangka); 1851c,
p.472 (Riouw); 1852a, pp. 230, 249 (Moluccas);
1852c, pp. 3 if., 1853f, pp. 14, 74, 1854-1857b,
p. 18, 1856b, p. 26, 1857a, p. 19, 1857b, p. 11,
1858a, p. 28, 1858b, p. 437, 1859a, p. 169,
1860c, p. 58, 1860d, p. 27, 1860e, p. 48, 1863a,
p. 156 (compiled); 1852e, p. 723, 1853b, p. 182,
1854b, p. 476, 1854c, p. 68, 1854e, p. 314,
1855b, p. 158, 1855d, p. 108, 1855f, p. 299,
1861 c, p. 62, 1865c, p. 291 (name); 1853d,
pp. 428, 435, 1858c, p. 2, 1858-1859b, p. 2
(Borneo); 1854a, p. 51 (Halmaheira); 1854d,
pp. 227, 237 (Celebes); 1855g, p. 395, 1858-
1859c, p. 408 (Java); 1857c, pp. 8, 26 (Ambon);
1858d, pp. 243, 250 (Singapore); 1858-1859a,
pp. 4, 9 (Sumatra); 1861b, p. 240 (Bali).
Borodin, 1932, p. 70 (New Caledonia). Cantor,
1849, p. 1293, 1850, p. 311 (Malaya). Day,
1865a, p. 313 (India, Kerala); 1865b, p. 242,
1878, p. 632, pl. 160, fig. 3, 1889, p. 386 (descrip-
tion); 1870, p. 700 (Andamans). Duncker, 1904,
p. 185 (reference). Elera, 1895, p. 582 (com-
piled). Gogorza y Gonzalez, 1887, p. 300
(name). Gunther, 1868, p. 411 (Cochin, Pinang
and BMNH 1858.8.15.88, 1858.8.15.97-98,
1862.11.1.201-2, 1867.11.28.64, 1868.1.28.10,
uncat. b). Hornell, 1918, p. 92 (name). Hyrtl,
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1855, pp. 49, 52, pl. 2, fig. 1 (epibranchial organ,
gut) . Jenkins, 1910, p. 131 (Pakistan). Jerdon,
1851, p. 146 (name). Kairoli, 1882, p. 183
(Singapore; Borneo). Kner, 1867, p. 337 (Java).
Macleay, 1883b, p. 593 (New Guinea). Martens,
1876, p. 404 (Philippines, Luzon). R. S. N.
Pillay, 1929, p. 355 (India, Kerala). Sorley,
1933, p. 160 (name). Tirant, 1886 (in Anon.,
1929, p. 116), (MHNL 3702). Valenciennes,
1848, p. 111 (description). Weber, 1894, pp.
427 ff. (East Indies); 1895, p. 261 (Ambon).

Dorosoma chacunda: Bapat, 1955 (egg, spawn-
ing. India, Madras). Bleeker, 1868, p. 294
(name); 1872, p. 143, pl. 261, figs. 5-6 (com-
piled). Blegvad and Loppenthin, 1944, pp. 28,
59 (ZMUC CIO, Cl l). Bourret, 1927, p. 301
(name). Chabanaud, 1926, p. 7 (name). Chacko
1950, p. 170 (egg, larva. India, Madras).
Chevey, 1934, pp. 111, 208 (synonymy). Dels-
man, 1923, p. 43, 1926a, p. 223, 1926b, pp. 389-
393, figs. 1-5, 1933, pp. 247-249 (vertebral
number, egg, larva. Java). Delsman and Harden-
berg, 1934, p. 134, figs. 89, 91 (after Weber and
de Beaufort, 1913, fig. 14), (biology. Java).
Fowler, 1931b, p. 443 (ANSP 53474-5). Har-
denberg, 1931, pp. 96 if. (Sumatra); 1934, p.305
(name); 1936, p. 227, 1937, p. 8 (Borneo).
Hiyama, 1941, pl. 21. C. N. Maxwell, 1921,
pp. 18, 78, 86 (Malaya). Pearson and Malpas,
1926, pp. 66, 161 (Ceylon). Vialli, 1926, pp.
175 if. (epibranchial organ). Vinciguerra, 1926,
p. 616 (Borneo). Weber and de Beaufort, 1913,
p. 25, fig. 14 (Java; Sumatra; Nias; Borneo).

Anodontostoma chanpole: Banasopit and Won-
gratana, 1967, p. 4 (name). Fowler, 1941, p. 549
(reference). Whitehead, 1962, p. 101 (key);
1967, p. 95 (synonymy).

Chatoessus chanpole: Beavan, 1877, p. 117 (ref-
erence). Bleeker, 1853f, pp. 14, 24, 74 (com-
piled). Gunther, 1868, p. 410 (India, Bengal).
Kairoli, 1882, p. 183 (Java; Singapore). Valen-
ciennes, 1848, p. 116 (reference).

Dorosoma indicus: Chauduri, 1916, p. 419
(India, Orissa).

Gonostoma javanicum: Hyrtl, 1855, p. 49 (epi-
branchial organ, gut).

Chatoessus selangkat: Bleeker, 1852c, pp. 4 if.,
1854-1857b, p. 18, 1856a, p. 21, 1858e, p. 437,
1859a, p. 170, 1860e, p. 48 (compiled); 1852e,
p. 723, 1853a, p. 161, 1853b, p. 182, 1854d,
p. 237, 1858a, p. 13, 1859b, p. 373, 1865c, p. 291
(name); 1852f, pp. 740,. 747, 1855f, p. 283,
1856b, pp. 10, 26 (Celebes); 1855c, pp. 393,

402, 1857c, pp. 8, 26 (Ambon); 1855g, pp. 395,
397, 1857d, p. 480 (Java); 1856c, p. 419, 1860a,
p. 139 (Bangka).

GENUS GONIALOSA REGAN, 1917

Gonialosa REGAN, 1917, p. 315 (type species [Jordan,
1920, p. 560]: Chatoessus modestus Day, 1869).

Indialosa HERRE AND MYERS, 1931, p. 238 (type
species [original designation]: Clupanodon manmina
Hamilton, 1822).

DIAGNOSIS: Anodontostomatins with the last
dorsal ray not prolonged as a filament; level of
mouth above lower level of eye in adults; third
infraorbital moderately expanded, its anterior
edge oblique; predorsal scales paired and over-
lapping; posterior end of maxillary expanded
and curved downward; lateral scales numerous
(more than 40); trunk scales numerous (more
than 15).

Gonialosa manmina (Hamilton, 1822)
Regan, 1917

Figure 4C

Clupanodon manmina HAMILTON, 1822, p. 247 (type
specimen [Whitehead, 1968, p. 32]: status un-
known. Type locality: freshwater branches of
Ganges).
tlupanodon cortius HAMILTON, 1822, p. 249 (type
specimen [Whitehead, 1968, p. 32]: status un-
known. Type locality: Brahmaputra River near
Goyalpara).

DIAGNOSIS: A Gonialosa with numerous (50-
60) lateral scales; body slender (30-40O% stand-
ard length).

MERISTICS: Dorsal rays: iii or iv unbranched,
11-13 branched, 14-17 (15-17) total. Anal rays:
ii or iii unbranched, 20-24 (21-24) branched,
22-27 (24-27) total. Vertebrae: 11-13 (12-13)
abdominal, 31-33 (32 or 33) caudal, 44 or 45
total. Ventral scutes: 16-19 prepelvic, 1 sub-
pelvic, 11-13 postpelvic, 28-33 total. Predorsal
bones 9 or 10 (9). Pectoral rays 15 or 16. *
Pelvic rays 8.* Scale rows: 23-26* trunk, 10 or
11 * caudal peduncle. Lateral scales 50-60. *
DISTRIBUTION: (freshwater): Ceylon, India

(Orissa, Uttar Pradesh, Bengal, Assam), Anda-
man Islands.

SPECIMENS EXAMINED: (15) ANSP 83988, 2
specimens, 54-57 mm., Hooghly River (India,
Bengal, Barrackpore).
BMNH 1858.8.15.60.17-18, 4, 82-93 mm.

(India), G. R. Waterhouse; 1867.2.14.42, 1,
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FIG. 5. A. Gonialosa modesta, BMNH 1889.2.1.1879, 82 mm. B. Nematalosa arabica, BMNH 1962.3.13.1-6,
1 13 mm. C. Nematalosa come, USNM 99640, 134 mm.

86 mm., Playfair; 1872.4.17.40, 4, 86-113 mm.
(India, Bengal), I. C. Jerdon; 1889.2.1.1864, 1,
100 mm. (India, Assam), F. Day.
RMNH 8615, 1, 95 mm. (India, Assam), F.

Day.

USNM 165043,2, 50-51 mm. (India, Bengal),
S. L. Hora.
REFERENCES: Chatoessus cortius: Beavan, 1877,

p. 117 (reference). Bleeker, 1853f, pp. 14, 76
(compiled). Gunther, 1868, p. 410 (BMNH
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1858.8.15.60.17-18; 1867.2.14.42). Valenci-
ennes, 1848, p. 115 (reference).

Chatoessus manmina: Beavan, 1877, p. 117 (ref-
erence). Bleeker, 1853f, pp. 14, 24, 76 (com-
piled). Day, 1869a, p. 385 (India, Orissa); 1873,
p. ccc (description). Gunther, 1861, p. 226
(Nepal). Valenciennes, 1848, p. 114 (reference).

Gonialosa manmina: David, 1954, p. 251 (India,
Bengal). Herre, 1940a, p. 1 (Andamans); 1941,
p. 335 (reference). Herre and Myers, 1931, p.238
(reference). Misra, 1947b, p. 397 (reference);
1953, p. 383, 1959, p. 124, fig. 48 (after Day,
1878, pl. 160, fig. 2), (India). Misra and Menon,
1966, pp. 407, 416 (distribution). Regan, 1917,
p. 315 (India, Assam). Srivastava, 1968, p. 12,
fig. 7 (after Day, 1878, pl. 160, fig. 2), (India,
Uttar Pradesh).

Chatoessus manminna: Bhattacharya, 1920, p. 67
(aortic ligament). Day, 1878, p. 633, pl. 160,
fig. 2, 1889, p. 386 (description).

Gonialosa manminna: Bertmar et al. 1969, p. 7
(epibranchial organ). Fowler, 1941, p. 548
(compiled). Job et al. 1955, p. 31 (India,
Orissa). Munro, 1955, p. 29, pl. 6, fig. 79 (after
Day, 1878, pl. 160, fig. 2), (Ceylon). G. J.
Nelson, 1970a, pp. 12, 15 (branchial structure).
Rajan et al. 1968, p. 82 (India, Orissa). Shaw
and Shebbeare, 1937, p. 14, fig. 5 (after Day,
1878, pl. 160, fig. 2). Whitehead, 1962, p. 101
(key).

Gonialosa modesta (Day, 1869) Regan, 1917
Figure 5A

Chatoessus modestus DAY, 1869b, p. 622 (type specimen
[Talwar and Whitehead, 1971, p. 73]: ZSI 2695.
Type locality: Bassein River).
DIAGNOSIS: A Gonialosa with few (40-45)

lateral scales; body deep (40-50% standard
length).

MERISTICS: Dorsal rays: iii or iv unbranched,
11-13 branched, 15-17 total. Anal rays: iii un-
branched, 21-24 branched, 24-27 total. Verte-
brae: 10-13 abdominal, 31-33 caudal, 43-45
total. Ventral scutes: 16-18 prepelvic, 1 sub-
pelvic, 10 or 11 postpelvic, 27-30 total. Pre-
dorsal bones 8-10. Pectoral rays 14 or 15.*
Pelvic rays 8.* Scale rows: 16-18* trunk, 7 or 8*
caudal peduncle. Lateral scales 40-45.*

DISTRIBUTION: (freshwater): Burma.
SPECIMENS EXAMINED: (8) BMNH 1889.2.1.

1879, 1 specimen, 82 mm. (Burma), F. Day;
1891.11.30.391-5, 5, 60-78 mm., Sittang River

(Burma), E. W. Oates; 1893.2.16.75, 1, 68 mm.
(Burma, Tenasserim), L. Fea.
RMNH 8617, 1, 92 mm. (Burma, Tenas-

serim), F. Day.
REFERENCES: Gonialosa modesta: Bertmar et al.

1969, p. 7 (epibranchial organ). Fowler, 1941,
p. 548 (compiled). Herre and Myers, 1931,
p. 238 (reference). Menon and Yazdani, 1968,
p. 98 (types). Regan, 1917, p. 315 (Burma).
Whitehead, 1962, p. 101 (key).

Chatoessus modestus: Day, 1873, p. ccc, 1878,
p. 633, pl. 160, fig. 1, 1889, p. 386 (description).

Gonialosa modestus: Misra, 1947b, p. 397 (ref-
erence); 1953, p. 383, fig. 6e (after Day, 1878,
pl. 160, fig. 1), (identification). Misra and
Menon, 1966, pp. 407, 417 (distribution).

GENUS NEMATALOSA REGAN, 1917

Nematalosa REGAN, 1917, p. 313 (type species [Jordan,
1920, p. 560]: Clupea nasus Bloch, 1795).

Fluvialosa WHITLEY, 1943a, p. 170 (type species
[original designation]: Chatoessus elongatus Mac-
leay, 1883).

DIAGNOSIS: Anodontostomatins with the last
dorsal ray prolonged as a filament; level of
mouth variable; third infraorbital variably ex-
panded; predorsal scales paired and overlap-
ping; posterior end of maxillary expanded and
curved downwards; lateral scales numerous
(more than 40); trunk scales numerous (more
than 15).

Nematalosa arabica Regan, 1917

Figures 5B, 13B

Nematalosa arabica REGAN, 1917, p. 313 (type speci-
men [Whitehead, 1962, p. 98]: BMNH 1887.11.1 1.
312. Type locality: Muscat).

DLAGNOSIS: A Nematalosa with the third infra-
orbital little expanded, without a definite
anterior edge, its lower border almost horizontal,
extending posteriorly to contact preopercle at or
above angle.

MERISTICS: Dorsal rays: iv or v unbranched,
13 or 14 branched, 17-19 total. Anal rays: ii or
iii unbranched, 16-18 branched, 18-20 total.
Vertebrae: 14-16 abdominal, 29-31 caudal, 45
or 46 total. Ventral scutes; 18 or 19 prepelvic,
1 subpelvic, 12-14 postpelvic, 32-34 total. Pre-
dorsal bones 8 or 9. Pectoral rays 16 or 17.
Pelvic rays 8. Scale rows: 19 trunk, 7 caudal
peduncle. Lateral scales 45-47.

1491973



BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY

MAP 2. Nematalosa arabica, N. come, N. japonica, N. nasus, and N. vlaminghi, collection localities of
specimens examined.

DISTRIBUTION: (marine): Arabia, Somalia.
SPECIMENS EXAMINED: (8) BMNH 1945.12.

31.14, 1 specimen, 151 mm., Gulf of Aden
(Aden Protectorate, Hadhramaut, Mukalla), J.
Goepel; 1962.3.13.1-6, 4, 93-100 mm. (So-
malia, Djibouti), A. Fraser-Brunner; 1962.3.13.
7-8, 2, 51-52 mm., Gulf of Aden (Somaliland
Protectorate, Elayu), A. Fraser-Brunner.
FMNH 3982, 1, 165 mm. (Arabia), F. Stein-

dachner.
REFERENCES: Chatoessus nasus: Boulenger, 1887,

p. 666 (name).
Nematalosa arabica: Fowler, 1941, p. 554, 1956,

p. 60 (compiled). Tortonese, 1957, p. 123
(Somalia). Whitehead, 1965, p. 261 (Red Sea).

Nematalosa come (Richardson, 1846)
Regan, 1917

Figure 5C

Chatoesus come RICHARDSON, 1846a, p. 62, pl. 38, figs.

7-10 (type specimen [Regan, 1917, p. 314; White-
head, personal commun.]: BMNH 197 1.4.26.1
[radiograph examined]. Type locality: Western
Australia, Indian Ocean).

DIAGNOSIS: A Nematalosa with the third infra-
orbital moderately expanded, its anterior edge
extending obliquely posteroventrally to contact
preopercle anterior to angle (as in N. erebi, N.
japonica, and N. vlaminghi); nuchal scales without
anastomosing canals (as in Nematalosa except N.
erebi); pectoral axillary process large, approxi-
mately one-third length of fin (as in Nematalosa
except N. erebi and N. vlaminghi); vertebrae few
(usually 44 or 45); ventral scutes few (usually
29 or 30); trunk scale rows few (16-19); caudal
peduncle scale rows few (usually 7); lateral
scales few (usually 46 or 47).

MERISTICS: Dorsal rays: iv or v unbranched,
11-14 (12 or 13) branched, 15-19 (17 or 18)
total. Anal rays: ii-iv (ii or iii) unbranched,
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17-22 (18-21) branched, 20-25 (21-24) total.
Vertebrae: 13-15 (13 or 14) abdominal, 29-32
(30-32) caudal, 43-46 (44 or 45) total. Ventral
scutes: 15-19 (17 or 18) prepelvic, 1 subpelvic,
9-12 (10-12) postpelvic, 27-31 (29-31) total.
Predorsal bones 7-9 (8 or 9). Pectoral rays 14-
17 (15 or 16).* Pelvic rays 8.* Scale rows: 16-
19* trunk, 6 or 7 (7)* caudal peduncle. Lateral
scales 45-49 (46 or 47).*

DISTRIBUTION: (marine): Indonesia, Australia
(Northern Territory, Queensland), New Guinea,
Philippine Islands, Taiwan, Ryukyu Islands.

SPECIMENS EXAMINED: (65) AM B9760, 1
specimen, 140 mm., Hood's Lagoon (New
Guinea, Papua), 1885; I.14502, 1, 69 mm.,
Walker's Bay (Australia, Queensland, Cook-
town), 1918; I.15557-025-6, 6, 82-118 mm.,
Gulf of Carpentaria (Australia, Queensland),
1963.
AMNH 14018, 3, 72-74 mm. (New Guinea,

Papua, Daru), R. Archbold and A. L. Rand,
1934; 28138, 2, 35-76 mm. (Australia, Queens-
land, Cooktown), C. L. Smith and J. C. Tyler,
1969.
ANSP 95522, 2, 136-139 mm., Coral Sea

(Australia, Queensland, Townsville).
BMNH 1844.2.21.69, 1, 128 mm. (Java),

A. W. Franks; 1858.4.21.470, 1, 72 mm., A. W.
Franks; 1867.11.28.65, 1, 156 mm., P. Bleeker;
uncat. a, 3, 45-46 mm. (Moluccas, Ambon),
A. W. Franks; uncat. b, 1, 130 mm. (Phillip-
pines), Cuming.
FMNH 52107,2, 165-166 mm. (Taiwan, Kao-

hsiung Mkt.), H. Sauter, 1907.
MCZ 30467, 1, 70 mm. (Celebes, Makasar),

T. Barbour, 1906.
MSNG 17512, 1, 71 mm. (New Guinea,

Salawati Island), L. M. D'Albergis, 1872.
RMNH 3313, 1, 144 mm. (New Guinea), S.

Miller; 7081, 4, 48-158 mm. (East Indies), P.
Bleeker, 1879; uncat. a, 1, 120 mm. (Celebes,
Makasar), D. M. Piller; uncat. b, 1, 37 mm.
(Java), P. Bleeker, 1879.
SU 28532, 3, 152-161 mm. (Philippines,

Culion), A. W. Herre, 1931; 28534, 1, 87 mm.
(Philippines, Sulu, Si Tangkay), A. W. Herre,
1931; 38387, 6,64-109 mm. (Philippines, Luzon,
Malabon), A. W. Herre, 1940.
UMMZ 100211, 1, 135 mm. (Philippines,

Culion), A. W. Herre, 1931.
USNM 6455, 2, 110-134 mm. (Ryukyus,

Okinawa), W. Stimpson; 56105, 1, 153 mm.
(Philippines), Philippine Government; 58043,

3, 102-115 mm. (Philippines, Mindanao, Zam-
boanga), E. A. Mearns; 99640, 1, 134 mm.
(Philippines, Luzon, Sorsogon Mkt.), U.S.S.
Albatross, 1909; 99641-4, 99646, 5, 121-153 mm.
Panabutan Bay (Philippines, Mindanao), U.S.S.
Albatross, 1908; 99648, 1, 75 mm. (North
Borneo, Sandakan Mkt.), U.S.S. Albatross, 1908;
150226, 190091, 4, 56-208 mm., Tifu Bay
(Moluccas, Boeroe Island), U.S.S. Albatross,
1909; 173585, 2, 61-73 mm., Gulf of Carpen-
taria (Australia, Northern Territory, Groote
Eylandt), R. R. Miller, 1948; 173586, 1, 116
mm., Gulf of Carpentaria (Australia, Northern
Territory, Port Bradshaw), R. R. Miller, 1948;
uncat., 1, 70 mm., Sandakan Bay (North
Borneo), U.S.S. Albatross, 1908.

REFERENCES: Anodontostoma chacunda: Fowler,
1941, p.549 (in part: USNM 190091).
Nematalosa coma: Lindberg and Legeza, 1965,

p. 63, fig. 84; 1969, p. 60, fig. 84 (Australia).
Dorosoma come: Cockerell, 1915, p. 35 (scales.

Australia). Ogilby, 1915, p. 133 (synonymy).
Waite, 1921, p. 38, fig. 54 (after Richardson,
1846a, pl. 38, fig. 7) (reference).

Nematalosa come: Fowler, 1941, p. 552 (in
part). McCulloch, 1921, p. 27, pl. 5, fig. 56a,
1922, p. 17, pl. 5, fig. 56a, 1927, p. 17, pl. 5,
fig. 56a, 1929, p. 41, 1934, p. 17, pl. 5, fig. 56a
(after Bleeker, 1872, pl. 260, fig. 4) (reference).
McCulloch and Whitley, 1925, p. 132 (com-
piled). Marshall, 1964, p. 61, color pl. 4, fig. 68,
1965, p. 61, color pl. 4, fig. 68, 1966, p. 68, color
pl. 4, fig. 68 (Australia). Munro, 1956, p. 25,
fig. 176, 1967, p. 43, pl. 3, fig. 30 (after Bleeker,
1872, pl. 260, fig. 4), (description); 1958, p. 118
(New Guinea). Paradice and Whitley, 1927,
p. 79 (Australia). Regan, 1917, p. 314 (Indo-
Australian Archipelago). Roughley, 1951, p. 7
(in part) (popular account). Taylor, 1964, p. 64
(Australia). Whitehead, 1962, pp. 89-101, figs.
la, 3a, 4a (identification); 1967, p. 96 (syn-
onymy); 1969b, p. 273, fig. la (infraorbitals).
Whitley, 1948b, p. 4, 1956, p. 39 (name).

Chatoessus erebi: Macleay, 1881, p. 194, 1882,
p. 258 (reference).

Nematalosa erebi: Waite, 1923, p. 59, fig. (after
Richardson, 1846a, pl. 38, fig. 7) (description).

Chatoessus nasus: Bleeker, 1851b, pp. 210 if.,
1854d, pp. 227, 237 (Celebes); 1852c, p. 51
(description); 1852d, pp. 690, 693 (Seram);
1852e, pp. 717, 723 (Bangka); 1852f, p. 747,
1853a, p. 161, 1853b, p. 182, 1853c, p. 238,
1855e, p. 194, 1855f, p. 299, 1855h, p. 497,
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1858a, p. 12, 1859b, p. 373, 1862, p. 112, 1863c,
p. 261, 1865b, p. 192 (name); 1854b, p. 476
(Ambon); 1854f, p. 362 (Batjan); 1854-1857a,
pp. 34-35, 1855a, p. 15, 1854-1857b, p. 18,
1856b, p. 26, 1857a, p. 19, 1859a, p. 170, 1860e,
p. 48, 1861a, p. 236 (compiled); 1863b, pp. 240,
243 (Obi). Elera, 1895, p. 581 (compiled).
Gogorza y Gonzales, 1887, p. 300 (name).
Gunther, 1868, p. 407 (at least in part: BMNH
1844.2.21.69, 1858.4.21.470, uncat. a, uncat. b).
Klunzinger, 1880, p. 417 (Australia). Saville-
Kent, 1893, p. 370 (name).

Dorosoma nasus: Bleeker, 1872, p. 142, pl. 260,
fig. 4 (compiled. Java). Delsman, 1926b, pp.
393-394, figs. 6-9, 1933, pp. 247-249 (Java).
Stead, 1908, p. 24, pl. 3 (popular account).
Weber and de Beaufort, 1913, p. 24 (compiled).

Konosirus nasus: Seale and Bean, 1907, p. 239
(USNM 58043).

Nematalosa nasus: Domantay, 1940, p. 98
(Philippines, Mindanao). Herre, 1934b, p. 15
(SU 28532, UMMZ 100211); 1953, p. 63 (com-
piled); 1959, p. 70 (name). Munro, 1955, pl. 6,
fig. 78 (after Bleeker, 1872, pl. 260, fig. 4).
Nichols, 1958, p. 1 (in part: AMNH 14018).
Roxas, 1934, pp. 233, 254, pl. 1, fig. 1, pl. 3,
fig. 2 (Philippines: Luzon, Mindanao, Palawan,
Panay). Roxas and Martin, 1937, p. 23 (com-
piled). Tortonese, 1964-1965, p. 21 (MSNG
17512). Umali, 1934, p. 370 (Philippines,
Samar); 1937, p. 235 (Philippines, Luzon);
1950, p. 4 (name). Villadolid, 1937, p. 216
(Philippines, Luzon).

Chatoessus punctatus: Elera, 1895, p. 581 (com-
piled).

Clupanodon thrissa: Fowler, 1941, p. 557 (in
part: USNM 56105, 58043, 99640-4, 99646,
99648). Herre, 1953, p. 64 (compiled).

Konosirus thrissa: Evermann and Seale, 1907,
p. 54 (USNM 56105). Herre, 1934b, p. 15 (SU
28534). Jordan and Richardson, 1910, p. 7
(compiled). Jordan and Seale, 1906, p. 187
(name).

Nematalosa erebi (Gunther, 1868) Regan, 1917

Figures IB, 6A-C, 7A-C, 8A, 13C

Chatoessus erebi GUNTHER, 1868, p. 407 (type specimen
[Whitehead, personal commun.]: BMNH 1866.6.
19.6. Type locality: Mary River [Queensland]).

Chatoessus richardsoni CASTELNAU, 1873b, p. 144 (type
specimen: status unknown. Type locality: Murray
River [Victoria]).

Chatoessus elongatus MACLEAY, 1883c, p. 209 (type

specimen [Whitley, 1943b, p. 130]: AM IA.6018
[radiograph examined]. Type locality: Mary
River [Queensland]).

Chatoessus horni ZEITZ, 1896, p. 180, pl. 16, fig. 6 (type
specimens [Regan, 1917, p. 315]: BMNH 1897.1.
20.59-63 [four specimens]. Type locality: Finke
River [Northern Territory]).

Fluvialosa bulleri WHITLEY, 1948a, p. 267 (type speci-
men [original designation]: WAM P.2945. Type
locality: Ord River [Western Australia]).

Fluvialosa paracome WHITLEY, 1948a, p. 267 (type
specimen [original designation]: WAM P.2619.
Type locality: Fitzroy River [Western Australia]).

Fluvialosa papuensis MUNRO, 1964, p. 152, fig. 3 (type
specimen [original designation]: AM B.9953. Type
locality: Strickland River [New Guinea]).
DIAGNOSIS: A Nematalosa with the third infra-

orbital moderately expanded, its anterior edge
extending obliquely posteroventrally to contact
preopercle anterior to angle (as in N. come, N.
japonica, and N. vlaminghi); nuchal scales with
anastomosing canals; pectoral axillary process
rudimentary or absent (less than one-third
length of fin; as in N. vlaminghi).

MERISTICS: Dorsal rays: iii-v (iv) * un-
branched, 10-16 (11 or 12)* branched, 14-19
(15 or 16)* total. Anal rays: i-iv (iii)* un-
branched, 14-24* branched, 17-27* total.
Vertebrae: 11-19* abdominal, 24-33* caudal,
41-45 (42-44)* total. Predorsal bones 6-10 (8
or 9).* Pectoral rays 14-18.* Pelvic rays 8.*
Scale rows: 16-19* trunk, 6 or 7* caudal
peduncle. Lateral scales 40-46. * Predorsal
scales 14-19* pairs (nuchal scales omitted from
counts).

DISTRIBUTION: (freshwater): Australia and
New Guinea.

NOTES: Seven species have been described
from the freshwaters of Australia and New
Guinea, and the genus Fluvialosa Whitley, 1943
(here considered a synonym ofNematalosa Regan,
1917) has been erected to accommodate them.
As they are presently defined, most if not all of
the species are not recognizably distinct, especi-
ally when one takes into consideration the
degree of variation in the counts and measure-
ments of other dorosomatines (Fluvialosa papuensis
may prove to be exceptional in this respect).
That there is more than one species involved has
never been convincingly demonstrated, and we
have been unable to do so, even with extensive
material from Western Australia and Northern
Territory, supplemented with material from
other localities. Preliminary analysis shows that
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FIG. 6. Nematalosa erebi. A. AMNH 28083, Western Australia (Fortesque River), 162 mm. B. AMNH
28093, Western Australia (Hann River), 126 mm. C. AMNH 28087, Western Australia (Fitzroy River),
154 mm.
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FIG. 7. Nematalosa erebi. A. AMNH 28108, Northern Territory (South Alligator River), 180 mm.
B. USNM 173588, Northern Territory (Oenpelli billabong), 210 mm. C. AM IB.7039, New Guinea,
170 mm.

154 VOL. 150



NELSON AND ROTHMAN: GIZZARD SHADS

FIG. 8. A. Nematalosa erebi, FMNH 5773, Queensland (Mary River), 209 mm. B. Nematalosa galatheae,
new species, CAS 17815, 131 mm. (holotype). C. Nematalosajaponica, USNM 130701, 133 mm.

some characters may vary clinally (table 5). It
is possible, however, that further collecting in
Australia and New Guinea would reveal degrees

of geographic variation and differentiation
similar to those shown by the North American
populations of Dorosoma (figs. 11-12), currently
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MAP 3. Nematalosa erebi, collection localities of specimens examined. A-J, localities listed in tables 1-5.

considered to comprise five species (see below;
these however involve some allopatric popula-
tions whose specific status is questionable).
Pending further collecting in Australia, and a
thorough study of the Australian populations,
we here can do no more than tentatively refer
all the freshwater dorosomatines of Australia
and New Guinea to Nematalosa erebi (Gunther).
Juveniles and adults of Nematalosa erebi may

be distinguished from other species by the
anastomosing canals (secondary tubes of the
cephalic lateralis system) in the skin overlying

the nuchal scales (the anteriormost pair of pre-
dorsal scales). In Nematalosa erebi the canals of
the left and right sides anatomose in the midline
(a character most easily observed in slightly dry
specimens).

SPECIMENS EXAMINED: (4252) AM A18069,
18083, 4 specimens, 102-118 mm., Burdekin R.
(Qld.), 1882-1889; I.1850, 1, 192 mm., Mur-
rumbidgee R. (N.S.W.), 1888; I.4659, 1, 184
mm., Fitzroy R. (Qld.), 1900; I.12784, 2, 83-
90 mm., Burnett R. (Qld.); I.13060-5, 6, 122-
147 mm., Flinders R. (Qld.); I.15552-002, 1,

156 VOL. 1 50



NELSON AND ROTHMAN: GIZZARD SHADS

66 mm., Norman R. (Qld.), 1963-5; IB.2348-9,
2, 80-84 mm., Coen R. (Qld.), 1949; IB.3159/
2935, 1, 141 mm., Norman R. (Qld.), 1954;
IB.4586, 7, 84-115 mm., Lake Narran (N.S.W.),
1960; IB.5308-11, 4, 86-111 mm. (Qld., Mt.
Isa), 1961; IB. 7039, 1, 170 mm., Lake Murray
(Papua), 1963.
AMNH 15416, 1, 145 mm., Ward R. (Qld.),

L. Macmillan, 1940; 17724, 2, 67-74 mm.

(Qld.), 0. Barton; 18538, 4, 104-115 mm., Coen
R. (Qld.), Archbold Exp., 1948; 28082, 817,
15-76 mm., Ashburton R.; 28083, 110, 72-
216 mm., Fortesque R.; 28084, 138, 16-31 mm.,

Nullagine R.; 28085, 591, 13-99 mm., Coongan
R.; 28086, 240, 39-113 mm., DeGrey R.; 28087,
582, 26-216 mm., Yeeda Creek; 28088, 281, 17-
63 mm., Fitzroy R.; 28089, 238, 30-88 mm.,

Meda R.; 28090, 49, 69-122 mm., Grave Creek;
28091, 28093, 14, 57-146 mm., Hann R.; 28092,
3, 115-175 mm., Manning Creek; 28094-5, 76,
57-88 mm., Bow R.; 28096, 12, 111-171 mm.,

Dunham R.; 28097, 154, 24-134 mm., King R.;
28098, 3, 66-114 mm., Parry Creek (AMNH
28082-98 collected in Western Australia, G. J.
Nelson, W. H. Butler, and D. E. Rosen, 1969);
28099, 66, 43-94 mm., West Baines R.; 28100,
153, 27-120 mm., Victoria R.; 28101, 2, 160-
175 mm., Katherine R.; 28102, 25, 61-98 mm.,

Furgeson R.; 28103, 1, 71 mm., Mary R.;
28104, 28108, 74, 25-203 mm., South Alligator
R.; 28105, 28107, 21, 43-118 mm., Barramundie
Creek; 28106, 148, 30-140 mm., JimJim Creek;
28109, 51, 53-87 mm., Wildman R.; 281 10-1,
38, 33-125 mm., East Mary R.; 28112, 8, 36-
48 mm., Daly R.; 28113, 27, 72-96 mm., Red
Lily Lagoon (Daly R. Police Sta.); 28114, 13,
53-176 mm., pool (15 miles east of Daly R.
Police Sta.); 28115, 5, 72-97 mm., Manton R.
(AMNH 28099-28115 collected in Northern
Territory, G. J. Nelson, W. H. Butler, and D. E.
Rosen, 1969); 28117-9, 19, 52-260 mm., Finke
R.; 28120, 18, 16-193 mm., Red Lily Lagoon
(9 miles northeast of Elsey Homestead),
(AMNH 28117-20 collected in Northern Terri-
tory, W. H. Butler, 1969).
ANSP 87733, 2, 111-120 mm. (Qld., Mt.

Morgan).
BMNH 1867.5.6.4, 1, 200 mm. (Australia),

W. Higgins; 1867.5.13.6, 1, 242 mm. (Qld.,
Cape York), Daniel; 1871.9.25.1, 1, 158 mm.,

Burnett R. (Qld.), G. Bennell; 1879.5.14.623-
30, 1912.11.28.43-52, 8, 56-95 mm. (Qld.),
H.M.S. Challenger; 1912.11.28.38-42, 3, 84-

142 mm., Mary R. (Qld.), H.M.S. Challenger;
1914.8.20.22-7, 3, 64-113 mm., Barwon R.
(N.S.W.), D. G. Stead; 1927.2.11.1-3, 2, 140-
205 mm. (Qld.), G. H. Wilkins.
CAS 23514, 7, 35-85 mm., Cullens Lake

(Vict.), R. H. Parrish, 1963.
FMNH 5773, 2, 164-209 mm., Mary R.

(Qld.); 63913, 3, 93-106 mm., Walker R.
(Qld.), Brisbane Dept. Harbours, 1963.
MCZ 33079-80, 5, 158-183 mm., Burnett R.

(Qld.), W. E. Sheville, 1932.
RMNH 11449, 1, 152 mm. (Qld.), 1887;

25078, 4, 235-267 mm., Digoel R. (Netherlands
New Guinea), 1955.
USNM 47866, 1, 203 mm., Mary R. (Qld.);

47867, 1, 189mm.,BurdekinR. (Qld.); 173587-
8, 112, 14-327 mm., billabong (N.T., Oenpelli),
R. R. Miller, 1948; 173589, 4, 147-170 mm.,
Red Lily Lagoon (7 miles southwest of Oen-
pelli), R. R. Miller, 1948; 173590, 15, 70-101
mm., Roper R. (N.T.), Blitner, 1948.
WAM P5136, 2, 103-115 mm., Darling R.

(N.S.W.), Narrandera Inland Fish. Res. Sta.,
1959.
REFERENCES: Fluvialosa bulleri: Munro, 1956,

p. 26, fig. 180 (after Whitley, 1956, fig. 2),
(description). Whitley, 1947, p. 53 (name
[species B]); 1948b, p. 11 (name); 1956, p. 39,
fig. 2 (W.A.).

Chatoessus come: Klunzinger, 1872, p. 43,
Murray R. (S.A.).

Dorosoma come: Ogilby, 1915, p. 133, Norman
R. (Qld.). Waite, 1921, p. 38 (reference).

Nematalosa come: Fowler, 1941, p. 552 (USNM
47866-7). Williams, 1971, Brisbane R. (Qld.).

Fluvialosa elongata: Whitley, 1 943a, p. 170,
1943b, p. 130, fig. 9 (type); 1956, p. 39 (name).
Nematalosa elongata: Fowler, 1941, p. 554

(compiled). Johnston, 1942, p. 187, Burnett R.
(parasites. Qld.). Johnston and Bancroft, 1919,
p. 527, 1921, p. 177, Thomson R. (parasites,
mass mortality. Qld.). McCulloch, 1929, p. 41
(reference).

Chatoessus elongatus: Saville-Kent, 1893, p. 370
(name).

Nematalosa elongatus: McCulloch and Whitley,
1925, p. 132 (compiled).

Chatoessus erebi: Anon., 1873, p. 686 (exhibi-
tion). Bertin, 1958, fig. 467D (after Regan, 1910,
fig. 1), (caudal skeleton). Castelnau, 1872, p. 184,
Murray R.; 1873a, p. 38, Australian freshwater;
1878a, p. 240, Brisbane R. (Qld.); 1878b, p. 51,
Norman R. (Qld.). Gunther, 1880, p. 33
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(BMNH 1879.5.14.623-30; 1912.11.28.38-42).
Harder, 1964, fig. 31D (after Regan, 1910, fig.
1), (caudal skeleton). Heim, 1935, pp. 87-93
(epibranchial organ). Klunzinger, 1880, p. 418,
Murray R. Macleay, 1880, p. 368, 1881, p.194,
1882, p. 258 (reference); 1883a, p. 71, Palmer
R. (Qld.); 1883c, p. 209, Burdekin R. (Qld.);
1887, p. 1020 (W.A., Derby). Ogilby, 1886, p.55
(reference). Regan, 1910, pp. 531-533, fig. 1
(caudal skeleton). Ridewood, 1904, pp. 55 if.,
1905, pp. 463 ff., figs. 126-129 (osteology).
Saville-Kent, 1893, p. 370 (name). Weber, 1895,
p. 274, Burnett R. (Qld.). Woods, 1882, p. 106
(popular account). Zeitz, 1902, p. 266, Lake
Alexandrina (S.A.).

Dorosoma erebi: Monod, 1968, p. 272 (refer-
ence). Stead, 1906, pp. 27, 31, 1908, p. 24
(popular account). Waite, 1904, p. 12 (name).

Fluvialosa erebi: Munro, 1956, p. 26, fig. 179
(after Whitley, 1943b, fig. 9), (description).
Whitley, 1957, p. 57, fig. 1, Paluma Shoals
(Qld.); 1962, p. 21, fig. (after Whitley, 1943b,
fig. 9), (popular account).

Nematalosa erebi: McCulloch, 1921, p. 27, 1922,
p. 17, 1927, p. 17, 1929, p. 41, 1934, p. 17 (ref-
erence). McCulloch and Whitley, 1925, p. 132
(compiled). Nichols, 1949, p. 1 (AMNH 18538).
Regan, 1917, p. 314 (Australia). Taylor, 1964,
p. 63 (N.T., Arnhem Land). Whitehead, 1962,
pp. 89 if., (description). Whitley, 1956, p. 39
(name).

Chatoessus horni: McCulloch and Whitley,
1925, p. 132 (reference).

Fluvialosa horni: Whitley, 1956, p. 39 (name).
Neematalosa horni: McCulloch, 1921, p. 27,

1922, p. 17, 1927, p. 17, 1929, p. 41, 1934, p. 17
(reference). McCulloch and Whitley, 1925,
p. 132 (compiled). G. J. Nelson, 1970a, p. 12
(branchiostegals). Regan, 1917, p. 314 (types).
Whitehead, 1962, pp. 89 if., fig. 2a (description).

Chatoessus nasus: Ramsay and Ogilby, 1886,
p. 8 (New Guinea). Weber, 1895, p. 274,
Burnett R. (Qld.).

Nematalosa nasus: Nichols, 1958, p. 1 (in part:
AMNH 17724).

Fluvialosa papuensis: Munro, 1967, p. 43, pl. 3,
fig. 33 (after Munro, 1964, fig. 3), (New
Guinea).

Fluvialosa paracome: Munro, 1956, p. 26, fig.
181 (after Whitley, 1956, fig. 1), (description).
Whitley, 1947, p. 53 (name [species A]); 1948b,
p. 4 (name); 1956, p. 39, fig. 1 (W.A.).

Chatoessus richardsoni: Castelnau, 1878a, p. 241

(identification). Lucas, 1890, p. 37 (reference).
Macleay, 1880, p. 369, 1881, p. 194, 1882, p. 258
(reference). Ogilby, 1886, p. 55 (reference);
1893, p. 178, Murray R. (N.S.W.). Woods,
1882, p. 106 (popular account).

Fluvialosa richardsoni: Lake, 1967, p. 10, fig.
(after Waite, 1927, pl. 13), Murray-Darling R.
Munro, 1956, p. 26, fig. 178 (after Waite, 1927,
pl. 13), (description). T. D. Scott, 1962, p. 62,
fig. (after Waite, 1927, pl. 13), (reference).
Whitley, 1956, p. 39 (name).

Nematalosa richardsoni: McCulloch, 1929, p. 41
(reference). Waite, 1927, p. 225, pl. 13 (identi-
fication); 1928, p. 4 (name).

Clupanodon thrissa: Fowler, 1934b, p. 387 (New
Guinea). Munro, 1958, p. 118 (compiled).

Nematalosa galatheae, new species

Figures IA, 8B, 9, 13D

DIAGNOSIS: A Nematalosa with the level of
mouth above lower level of eye in adults; third
infraorbital fully expanded, its anterior edge
vertical (as in N. nasus); in skin of top of head, a
pair of longitudinal grooves between supra-
orbital canals.
ETYMOLOGY: This species is named after the

Danish Galathea Expedition which collected the
first known specimens.

MERISTICS: Dorsal rays iv or v (iv) un-
branched, 11-13 (12 or 13) branched, 15-17
(16 or 17) total. Anal rays ii or iii (iii) un-
branched, 19-22 branched, 22-25 total. Verte-
brae: 11-14 (11-13) abdominal, 29-33 (31-33)
caudal, 43-45 (43 or 44) total. Ventral scutes:
16 or 17 prepelvic, 1 subpelvic, 8-11 (10 or 11)
postpelvic, 25-29 (27-29) total. Predorsal bones
8 or 9. Pectoral rays 14 or 15 (15). Pelvic rays 7
or 8 (8). Scale rows: 15-17 (16) trunk, 6 or 7 (6)
caudal peduncle. Lateral scales 42-47 (43-46).
MEASUREMENTS: (all percent standard length):

Head length 26-32. Snout length 5.8-7.5. Eye
diameter 6.3-8.7. Lower jaw length 9.7-13.
Pectoral fin length 21-24. Pelvic fin length 10-
12. Dorsal fin length 19-23. Dorsal filament
length 36-46. Dorsal base 13-15. Anal base 22-
26. Prepectoral distance 24-29. Predorsal dis-
tance 68-75.

DISTRIBUTION: (marine): India, Malaya,
Thailand, Vietnam.

NOTES: Nematalosa galatheae, new species, may
prove to be a close relative of those species placed
by Regan (1917) in the genus Gonialosa, for it is
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FIG. 9. Nematalosa galatheae, new species, CAS 17815, 131 mm.
(holotype). Left side of head, dorsolateral view, showing supra-
orbital grooves.

similar to them in the position of the mouth and
in the meristic characters studied.
TYPE SPECIMENS: Holotype: CAS 17815, 131

mm. Paratypes: AMNH 28928, 3 specimens,
110-126 mm.; BMNH 1971.10.4.1, 1 specimen,
120 mm.; CAS 17816, 3 specimens, 104-137
mm.; USNM 206329, 1 specimen, 106 mm.;

ZMUC P18516, 1 specimen, 107 mm. Type
specimens were collected with rotenone in 6 feet
of water in the Andaman Sea off Ranong Prov-
ince, Thailand, at the mouth of the Pakchan
River by H. A. Fehlman and party, May 31,
1960.
OTHER SPECIMENS EXAMINED: (18) ANSP

76824, 4 specimens, 130-136 mm. (Thailand),
R. M. de Schauensee, 1936.
BMNH 1889.2.1.1877, 1, 122 mm. (India,

Canara), F. Day.
CAS 24838, 1, 109 mm., Gulf of Thailand

(Thailand, Chanthaburi), R. R. Rofen, 1957;
24839, 3, 108-119 mm., Gulf ofThailand (Thai-
land, Chumphon), H. A. Fehlman et al. 1960.
FMNH 2369, 1, 90 mm. (India, Canara), F.

Day.
MHNL 3699, 2, 145-163 mm. (Vietnam), G.

Tirant, 1881; 3700, 2, 128-152 mm. (Vietnam),
G. Tirant, 1879.
SU 30694, 1, 90 mm. (Singapore), A. W.

Herre, 1934.
ZMUC 101, 1, 136 mm. (Singapore), Galathea

Exp., 1846; 102-103, 2, 98-120 mm. (Malaya,
Penang), Galathea Exp., 1846.

REFERENCES: Chatoessus nasus: Tirant, 1886
(MHNL 3699, 3700).

Nematalosa nasus: Herre and Myers, 1937, p.13
(SU 30694). Regan, 1917, p. 313 (in part:
BMNH 1889.2.1.1877).

Nematalosa japonica Regan, 1917

Figure 8C

Nematalosa japonica REGAN, 1917, p. 313 (type speci-
men [Whitehead, personal commun.]: BMNH
1905.6.7.2-4 [3 specimens]. Type locality: Inland
Sea ofJapan).

DIAGNOSIS: A Nematalosa with the third infra-
orbital moderately expanded, its anterior edge
extending obliquely posteroventrally to contact
preopercle anterior to angle (as in N. come, N.
erebi, N. vlaminghi); nuchal scales without
anastomosing canals (as in Nematalosa except N.
erebi); vertebrae numerous (usually 47 or 48);
ventral scutes numerous (usually 32 or 33); trunk
scale rows numerous (usually 20-22); caudal
peduncle scale rows numerous (8); lateral scales
numerous (usually 49 or 50).

MERISTICS: Dorsal rays: iv or v unbranched,
12-14 (13 or 14) branched, 16-19 (17 or 18)
total. Anal rays: ii or iii unbranched, 14-21
(18-20) branched, 17-24 (20-23) total. Verte-
brae: 14-16 (14 or 15) abdominal, 31-34 (32 or
33) caudal, 47 or 48 total. Ventral scutes: 17-19
(17 or 18) prepelvic, 1 subpelvic, 13 or 14 post-
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FIG. 10. A. Nematalosa nasus, CAS 24841, 139 mm. B. Nematalosa vlaminghi, WAM P.14523-26, 140 mm.
C. Clupanodon punctatus, AMNH 23969, 212 mm.

pelvic, 31-33 (32 or 33) total. Predorsal bones
8-10 (9 or 10). Pectoral rays 15-17. Pelvic rays
8. Scale rows: 19-23 (20-22) trunk, 8 caudal
peduncle. Lateral scales 49 or 50.

DISTRIBUTION: (marine): China, Taiwan,

Japan, "Thailand," "Java."
SPECIMENS EXAMINED: (22) AMNH 28124, 2

specimens, 120-121 mm. (Taiwan, Kaohsiung),
S. C. Shen, 1962.
BMNH 1965.7.5.35-44, 4, 63-74 mm. (Hong
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Kong, Tap Min Chav), W. L. Chan.
MCZ uncat., 1, 177 mm. (Hong Kong), Put-

nam.

NMW 2921, 1, 149 mm. ("Thailand"),
Salmin, 1870; 2922, 1, 90 mm. ("Java"),
Novara Exp., 1857-1859; 4335, 1, 70 mm. (Tai-
wan), H. Sauter, 1908.
SU 7284, 2, 108-114 mm. (Taiwan, Giran),

T. Tada; 18163, 24308, 27952, 4, 116-158 mm.
(Hong Kong), A. W. Herre, 1929-1941.
USNM 57625, 1, 137 mm. (Japan), P. L.

Jouy; 59802, 3, 94-140 mm. (Japan, Shikoku,
Urado), H. M. Smith, 1903; 130701, 1, 133 mm.
(East Asia); 148397, 1, 136 mm. (China,
Shanghai), D. C. Jansen, 1882.

REFERENCES: Nematalosa japonica: Fowler,
1941, p. 555 (compiled). Herre, 1945, p. 110

(China, Chekiang). Herre and Myers, 1931,
p. 237 (SU 7284, 24308). Hiyama and Yasuda,
1961, p. 14 (name). Kamohara, 1958a, p. 9,
1964, p. 12 (name); 1958b, p. 3 (Japan, Shi-
koku). Lindberg and Legeza, 1965, p. 63, 1969,
p. 60 (compiled). Matsubara, 1955, p. 188,
1963, p. 188 (reference). G. J. Nelson, 1970b,
p. 133 (meristics). Whitehead, 1962, pp. 89 if.

(description); 1966, p. 49 (compiled).
Clupanodon nasus: Jordan and Evermann, 1902,

p. 328 (SU 7284).
Dorosoma nasus: Kamohara, 1950, p. 24

(Japan). Tanaka, 1928a, p. 836, pl. 175, fig. 482
(Japan, Shikoku); 1936, p. 61, 1951, p. 23, fig.
44 (Japan).

Konosirus nasus: Jordan and Herre, 1906, p. 625
(USNM 59802). H. M. Smith and Pope, 1906,
p. 462 (USNM 59802).

Chatoessus selangkat: Kner, 1867, p. 337 (NMW
2922).

Clupanodon thrissa: Fowler, 1941, p. 557 (in
part: USNM 57625, 59802).

Konosirus thrissa: Jordan and Richardson,
1909, p. 167 (Taiwan).

Nematalosa nasus (Bloch, 1795) Regan, 1917

Figure 1OA

Clupea nasus BLOCH, 1795, p. 116, pl. 429 (type speci-
men [Whitehead, 1969b, p. 272]: ZMB 3898
[specimen examined]. Type locality: Tranquebar).

Clupanodon nasica LACEPEDE, 1803, p. 468 (description
based on Bloch, 1795).

Chatoessus altus GRAY, 1833-1834, p. 4, pl. 91, fig. 2
(type specimen: status unknown. Type locality:
India).

?Chatoessus chrysopterus RICHARDSON, 1846b, p. 308

(type specimen [Whitehead, 1966, p. 36]: status
unknown. Type locality: Chinese sea).
DIAGNOSIS: A Nematalosa with the level of

mouth below level of eye in adults (as in
Nematalosa except N. galatheae, new species);
third infraorbital fully expanded, its anterior
edge vertical (as in N. galatheae, new species);
no supraorbital grooves (as in Nematalosa except
N. galatheae, new species).

MERISTICS: Dorsal rays: iii-v (iv or v) un-
branched, 11-14 (12 or 13) branched, 15-18
(16-18) total. Anal rays: ii-iv (ii or iii) un-
branched, 16-23 (18-21) branched, 18-26 (21-
24) total. Vertebrae: 13-16 (13-15) abdominal,
29-33 (31-33) caudal, 44-48 (45 or 46) total.
Ventral scutes: 17-20 (17 or 18) prepelvic, 1
subpelvic, 7-13 (11 or 12) postpelvic, 26-32
(29-31) total. Predorsal bones 8-10 (8 or 9).
Pectoral rays 15-17.* Pelvic rays 8.* Scale
rows: 16-19 (18 or 19)* trunk, 6-8 (7)* caudal
peduncle. Lateral scales 45-49 (46-48).*

DISTRIBUTION: (marine): ? South Africa
(Natal), Arabia, India, Ceylon, Thailand,
China, Japan, Philippine Islands.

SPECIMENS EXAMINED: (180) ANSP 60447-50,
4 specimens, 126-130mm. (Thailand, Bangkok),
R. M. de Schauensee, 1934; 76979, 77341-2, 4,
64-143 mm. (Hong Kong), G. A. C. Herklots,
1930; 77104, 77165, 2, 63-75 mm. (India,
Bombay), F. Hallberg, 1924.
AMNH 30106, 1, 77 mm. (India, Bombay),

F. Hallberg, 1924; 30110, 3, 132-136 mm.
(Singapore), 1971.
BMNH 1881.2.1.1880, 1, 133 mm. (India,

Kerala, Kozhikode), F. Day; 1889.2.1.1865-70,
3, 48-57 mm. (India, Assam), F. Day; 1889.2.1.
1871, 1, 139 mm. (West Pakistan, Sind), F. Day;
1889.2.1.1872.4, 3, 95-144 mm. (India, Maha-
rashtra, Bombay), F. Day; 1889.2.1.1875-7, 2,
152-159 mm. (India, Canara), F. Day; 1889.2.
1.1878, 1, 113 mm. (India, Madras), F. Day;
1939.3.23.8, 1, 142 mm. (Hong Kong), G. A. C.
Herklots; 1962.3.13.9, 1, 52 mm. (Somalia), A.
Fraser-Brunner; 1965.7.5.29-34, 4, 90-98 mm.
(Hong Kong), W. L. Chan; 1970.4.24.42-3, 2,
200-202 mm. Palk Bay (Ceylon, Jaifna), P. C.
Heemstra.
CAS 24836, 1, 153 mm. Manila Bay (Philip-

pines, Luzon), I. Ronquillo and R. R. Rofen,
1953; 24837, 2, 99-101 mm. (Thailand, Chon
Buri Mkt.), R. R. Rofen, 1957; 24840-2, 33,
115-142 mm. (Thailand, Bangkok Mkt.), 1960-
1961; 24843, 1, 97 mm., Gulf of Thailand
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(Thailand, Rayong, Ban Paknam Prasae), R. R.
Rofen, 1957; 24844, 1, 166 mm. Gulf of Thai-
land (Thailand, Rayong), 1957; uncat. a.
(GVF 2207), 1, 103 mm., Andaman Sea (Thai-
land, Ranong, Goh Kol Thee), H. A. Fehlmann
et al, 1960; uncat. b. (GVF 2507), 24, 119-136
mm. (Thailand, Bangkok Mkt.), 1961.
FMNH 58898, 1, 178 mm. (Ceylon), D. S.

Jordan, 1914.
MCZ 17930, 1, 148 mm. (Hong Kong),

Putnam.
NMW 2925, 1, 78 mm. ("Tahiti"), Novara

Exp., 1857-1859; 2926, 59658, 2, 125-149 mm.
(India, Madras), Novara Exp., 1857-1859.
RMNH 8614, 1, 106 mm. (India, Bombay),

F. Day.
RUSI 1009, 1, 60 mm. (Natal).
SOSC RN 334, 5, 94-118 mm. (India,

Maharashtra, Bombay), F. H. Berry (field
numbers 66-3, 66-6), 1966; 1, 74 mm., Ennore
Creek (India, Madras), F. H. Berry (66-12),
1966; 19, 120-146 mm., Palk Strait (India,
Madras, Mandapam Camp), F. H. Berry (66-
36, 66-37), 1966; 3, 122-199 mm. (India,
Kerala, Cochin and Ernakulam), F. H. Berry
(66-53), 1966; 2, 75-85 mm. (India, Madras,
Ennore), F. H. Berry (66-62), 1966. RN 381, 9,
39-143 mm. (India, Madras, Porto Novo), F. H.
Berry, 1966. RN 553, 1, 158 mm. (Ceylon,
Payagala), C. C. Koeing (69-33), 1969; 6, 164-
197 mm. (Ceylon, Mannar Mkt.), C. C.
Koeing (69-97), 1969; 6, 132-172 mm. (Ceylon,
Colombo Mkt.), T. R. Roberts (70-6), 1970.
RN 577, 2, 88-192 mm. (Ceylon, Colombo
Mkt.), T. Iwamoto (70-304, 70-310), 1970.
SU 9717, 3, 119-122 mm. (Philippines,

Luzon, Cavite), G. A. Lung; 27954, 1, 140 mm.
(Hong Kong), A. W. Herre, 1931; 35712, 6,
100-121 mm. (India, Bengal, Calcutta), A. W.
Herre, 1937; 29611, 1, 139 mm. (Hong Kong),
A. W. Herre, 1941; 41033, 1, 44 mm. (India,
Madras, Pamban), A. W. Herre, 1941; 67158,
1, 137 mm. (Hong Kong), A. W. Herre, 1931.
USNM 147936-7, 6, 107-122 mm., Persian

Gulf (Saudi Arabia, Zaal Island), D. S. Erdman,
1948; 148397, 1, 150 mm. (China, Kiangsu,
Shanghai), D. C. Jansen, 1882; uncat., 1, 155
mm. (Japan), P. L. Jouy.
ZMB 3898, 1, 110 mm. (India, Madras,

Tranquebar).
ZMUC C4-5, 2, 98-149 mm., Persian Gulf

(Iran, Bfishehr), H. Blegvad, 1938.
REFERENCES: Chatoessus altus: Day, 1865a,

p. 313 (India, Malabar); 1865b, p. 243 (descrip-
tion). Jerdon, 1851, p. 146 (name).

Chatoessus chrysopterus: Valenciennes, 1848,
p. 110 (reference).

Dorosoma chrysopterus: Bleeker, 1873, p. 148
(name).

Clupanodon nasica: Sonnini, 1803-1804, pp. 61,
64 (compiled).

Anodontostoma nasus: Suvatti, 1936, p. 14
(Thailand).

Chatoessus nasus: Bleeker, 1853e, p. 18, 1861c,
p. 62 (name); 1853f, pp. 8, 16, 76, 1854-1857a,
pp. 34-35, 1854-1857b, p. 18, 1859a, p. 170,
186Gb, p. 61 (compiled); 1859-1860a, p. 217,
1859-1860b, p. 450 (Singapore). Day, 1878,
p. 634, pl. 160, fig. 4, 1889, p. 387, fig. 120
(description). Elera, 1895, p. 581 (compiled).
Jenkins, 1910, p. 131 (India, Orissa; Pakistan);
1912, p. 60 (name). Kairoli, 1882, p. 183 (China,
Kwangtung). Kishinouye, 1907, p. 101 (ref-
erence). R. S. N. Pillay, 1929, p. 355 (India,
Kerala). Swainson, 1839, p. 293 (reference).
Valenciennes, 1848, p. 104 (India). Willey,
1910, p. 99 (Ceylon).

Clupanodon nasus: Chung,1961, p.129 (Korea).
Kuronuma, 1961, p. 3 (name). Mori, 1928, p. 3
(Korea); 1952, p. 30 (name). Mori and Uchida,
1934, p. 14 (name). Okada, 1938, p. 127 (name).
Reeves, 1927, p. 4 (name); 1933, p. 76 (identifi-
cation).

Clupea nasus: Bloch, 1797, p. 117, pl. 429, fig.1,
1801, p. 326, pl. facing p. 318, fig. 3 (translation).
Cuvier, 1817, p. 174 (reference). Russell, 1803,
p. 77, pl. 197 (India, Andhra Pradesh). J. G.
Schneider, 1801, p. 426 (description after
Bloch).

Dorosoma nasus: Bleeker, 1879, p. 25 (name).
Blegvad and Loppenthin, 1944, p. 58, fig. 26
(after Day, 1878, pl. 160, fig. 4), (ZMUC C4,
C5). Bourret, 1927, p. 301 (name). Chabanaud,
1926, p. 7 (name). Chaudhuri, 1916, p. 417
(India, Orissa). Chevey, 1932b, p. 19, pl. 2
(Indochina); 1934, pp. 111, 208 (synonymy).
Deraniyagala, 1929, p. 45, pl. 18, fig. 1 (Ceylon).
Durand, 1945, p. 6, fig. 3 (Indochina). Jordan
and Gilbert, 1882, p. 574 (synonymy). Marcelet,
1929 (oil). C. N. Maxwell, 1921, pp. 18, 78, 86,
pl. 4 (Malaya). Oshima, 1926, p. 2 (China,
Hainan). Pearson and Malpas, 1926, pp. 66, 161
(Ceylon). Steindachner, 1907, pp. 156, 167
(Arabia). Tanaka, 1928a, p. 836 (compiled; not
pl. 175, fig. 482). Weber and de Beaufort, 1913,
p. 24 (compiled).
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Konosirus nasus: Jordan and Snyder, 1901 b,
p. 53 (reference). Sowerby, 1930, p. 147 (refer-
ence).

Nematalosa nasus: Annigeri, 1967, p. 25
(spawning. India, Mysore). Bal et al. 1959, pp.8,
15, fig. 11 (air bladder, labyrinth). Banasopit and
Wongratana, 1967, p. 4 (name). Bapat and Bal,
1950, pp. 42, 44, 54 (food of young. India,
Maharashtra). Bensam, 1967 (epibranchial
organ). Chacko, 1949, p. 87 (food. India,
Madras). Chen, 1951, p. 190 (compiled).
Chopra, 1951, p. 49 (fishery. India). Derani-
yagala, 1952, p. 21 (Ceylon). Fowler, 1931a,
p. 78, fig. 6 (reference); 1935, p. 90 (ANSP
60447-50); 1938b, p. 25, 1941, p. 555, 1956,
p. 61 (compiled). Halstead, 1967, pp. 66, 608,
pl. 3, fig. 4 (after Day, 1878, pl. 160, fig. 4)
(toxins). Herre, 1934a, p. 26 (SU 27954); 1953,
p. 63 (compiled). Jones, 1951, p. 125 (refer-
ences). Jones and Bensam, 1968, p. 116 (refer-
ences). Jones and Sujansingani, 1954, pp. 262 if.
(biology. India, Orissa). Khalaf, 1961, p. 20
(Iraq). Kuronuma, 1961, p. 3 (name). Liu and
Shen, 1957, p. 25 (fishery. Taiwan). Mahdi,
1962, p. 13, fig. (Iraq). M. A. S. Menon, 1960,
p. 141 (Iraq); 1963, pp. 43, 52 (India, Orissa).
Misra, 1947a, p. 116 (Iraq); 1947b, p. 397,
1953, p. 383, fig. 7a, 1959, p. 125, fig. 49 (after
Day, 1878, pl. 160, fig. 4), (reference). Misra
and Menon, 1966, pp. 407, 416 (distribution).
Moona, 1962, p. 268, 1963 (osteology. India,
Bengal). Munro, 1955, p. 29 (Ceylon, not pl. 6,
fig. 78 [after Bleeker, 1872, pl. 260, fig. 4]).
Murty, 1969, p. 5 (India). G. J. Nelson, 1970a,
p. 12 (branchial structure); 1970b, p. 133 (mer-
istics). T. V. R. Pillay, 1967, p. 649 (name).
Regan, 1917, p. 313 (India; Burma). Rofen,
1963, p. 217 (Thailand). H. M. Smith, 1945,
p. 50 (Thailand). J. L. B. Smith, 1961, p. 93,
pl. 5, fig. 117 (Natal). Suvatti, 1950, p. 196
(Thailand). Tchang, 1957, pp. 341, 344 (distri-
bution). Tripathi, 1959, p. 62 (parasites. India).
Whitehead, 1962, pp. 89 if., fig. 4b (descrip-
tion); 1965, p. 262 (Iraq); 1966, pp. 36, 49,
1967, p. 97 (synonymy); 1969a, p. 244, fig. 22
(compiled); 1969b, p. 273, fig. lb (infra-
orbitals). Wongratana, 1968, p. 12 (Thailand).
Chatoessuspunctatus: Kner, 1867 (NMW 2925-6,

59658).
Clupanodon thrissa: Deraniyagala, 1933, p. 82

(name). Fowler, 1929, p. 103 (ANSP 77104,
77165); 1941, p. 557 (in part: ANSP 77104,
77165, USNM uncat.). Jordan and Starks, 1917,

p. 432 (FMNH 58898). G. J. Nelson, 1967b,
p. 83 (epibranchial organ); 1970a, pp. 12, 15
(branchial structure).

Clupea thrissa: Russell, 1803, p. 76, pl. 195
(India, Andhra Pradesh).

Konosirus thrissa: Jordan and Seale, 1905b,
p. 2 (Hong Kong); 1906, p. 187 (name).

Nematalosa vlaminghi (Munro, 1956),
new combination

Figure lOB
Fluvialosa vlaminghi MUNRO, 1956, p. 25, fig. 177 (type

specimen [original designation]: AM IB. 1835
[radiograph examined]. Type locality: Swan River
[Western Australia]).
DIAGNOSIS: A Nematalosa with the third infra-

orbital moderately expanded, its anterior edge
extending obliquely posteroventrally to contact
preopercle anterior to angle (as in N. come, N.
erebi, N. japonica); nuchal scales without anasto-
mosing canals (as in Nematalosa except N. erebi);
pectoral axillary process rudimentary to absent
(less than one-third length of fin; as in N. erebi).

MERISTICS: Dorsal rays iii-v (iv or v) un-
branched, 12-14 (12 or 13) branched, 15-18
(16-18) total. Anal rays ii or iii unbranched,
19-23 (19-22) branched, 21-26 (22-25) total.
Vertebrae: 14-18 (14-17) abdominal, 27-32
(28-32) caudal, 45-47 (45 or 46) total. Ventral
scutes: 16-19 (17 or 18) prepelvic, 1 subpelvic,
10-12 (11 or 12) postpelvic, 28-31 (30 or 31)
total. Predorsal bones 7-9 (8 or 9). Pectoral
rays 14-16 (15 or 16).* Pelvic rays 8.* Scale
rows: 16-19 (18 or 19)* trunk, 6-8 (6 or 7)
caudal peduncle. Lateral scales 45-49.*

NOTES: Nematalosa vlaminghi (Munro) was
described as one of the freshwater dorosomatines
of Australia, and placed by him in the genus
Fluvialosa Whitley. N. vlaminghi was not taken in
collections made by W. H. Butler, D. E. Rosen,
G. J. Nelson, in freshwaters ofWestern Australia
and apparently does not occur there. N.
vlaminghi probably is a marine species, similar to
N. come in meristic characters but differing in the
lack of a scaly process in the pectoral axilla (in
this respect resembling Nematalosa erebi).

DISTRIBUTION: (marine): Western Australia.
SPECIMENS EXAMINED: (37) WAM P184, 1

specimen, 168 mm. (W.A., Port Hedland),
W. B. Alexander, 1914; P2776, 1, 172 mm., Ex-
mouth Gulf (W.A.), R. J. McKay, 1964;
P8988-9006, 20, 68-82 mm., Canning River
(W.A., Rossmoyne), R. J. McKay, 1964;
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P12831-2, P14523-6, 6, 137-191 mm., Swan
River (W.A.), W. Hines, 1965; P19198-9, 2,
149 mm. (W.A., Broome), T. Kalnins, 1954;
P19200-8, 7, 82-156 mm., Murchison River
(W.A., Tutula Well), R. J. McKay, 1969.
REFERENCES: Nematalosa come: Roughley,

1951, p. 7 (in part), (popular account).
Chatoessus erebi: Castelnau, 1873b, p. 143

(identification); 1878a, p. 241 (in part). Woods,
1882, p. 107 (reference).
Dorosoma erebi: Waite, 1900, p. 210, Swan

River (Western Australia).

TRIBE CLUPANODONTINI WHITLEY, 1943

Clupanodontidae WHITLEY, 1943a, p. 170 (type genus:
Clupanodon Lacepede, 1803).

DIAGNOSIS: One supramaxillary; dentary not
flared outward in front of maxillary; paired pre-
dorsal scales not overlapping, not covering mid-
line; dorsal scutes in one of two species; third
infraorbital unexpanded, lacking a definite
anterior edge, the lower border almost hori-
zontal, extending posteriorly to preopercle at
or above preopercular angle; third intestinal
flexure forming a coiled loop.

NOTES: At one time or another, the two species
of clupanodontins have been relegated to mono-
typic genera, most recently by Whitehead (1962,
p. 90): "the criteria used by Herre and Myers
(1931) to separate Konosirus are valid and
should be re-emphasized." Jordan (in Jordan
and Evermann, 1917, p. 68; Jordan, 1920,
p. 490; see also Jordan and Snyder, 1901 a,
p. 743; Jordan and Starks, 1917, p. 432; Jordan
and Hubbs, 1925, p. 120) himself, however,
finally considered the generic name Konosirus a
synonym of Clupanodon, an opinion with which
Regan (1917, p. 308; see also Norman, 1966,
p. 81) concurred. In our opinion, no real ad-
vance nor finality in classification is achieved by
the adoption of monotypic genera in order to
express degrees of difference-a process tending
to result in gradual inflation of rank for all
species as new differences are found. In the
absence of evidence that the two species con-
cerned are not each other's closest relatives, i.e.,
"sister species" in the sense of Hennig (1966),
the name Konosirus Jordan and Snyder is here
considered a synonym of Clupanodon Lacepede.

GENUS CLUPANJODON LACEPtDE, 1803

Clupanodon LACEPEDE, 1803, p. 465 (type species

[Bleeker, 1872, p. 112; Regan, 1917, p. 308]:
Clupea thrissa Linnaeus, 1758. Subsequent designa-
tions [invalid]: Clupeoniajussieui Valenciennes, 1847
[by Jordan and Gilbert, 1882, p. 574]; Clupea
pilchardus Walbaum, 1792 [by Jordan and Ever-
mann, 1896, p. 422]; Megalops oglina Lesueur, 1818
[by Jordan and Seale, 1905a, p. 771; Jordan and
Herre, 1906, p. 626].

Thrissa RAFINESQUE, 1815, p. 88 (type species
[Fowler, 1941, p. 557]: Clupea thrissa Linnaeus,
1758).

Konosirus JORDAN AND SNYDER, 1900, p. 349 (type
species [original designation]: Chatoessus punctatus
Temminck and Schlegel, 1846. Subsequent desig-
nation [invalid]: Chatoessus nasus Bloch, 1795 [by
Jordan, 1920, p. 490]).

Nealosa HERRE AND MYERS, 1931, p. 236 (type species
[original designation]: Chatoessus punctatus Tem-
minck and Schlegel, 1846).

DIAGNOSIS: Same as that of the tribe (mono-
typic).

Clupanodon punctatus (Temminck and Schlegel,
1846) Regan, 1917

Figures 2A, l OC, 13A

Chatoessus punctatus TEMMINCK AND SCHLEGEL, 1846,
p. 240, pl. 109, fig. 1 (type specimen [Boeseman,
1947, p. 176]: RMNH 3315 [specimen examined].
Type locality: Japan).

Nomen oblitum (Whitehead, 1966, p. 34): Chatoessus
aquosus Richardson, 1846b, p. 307 (type specimen
[Whitehead, 1966, p. 33]: BMNH 1964.11.6.5.
Type locality: Chinese sea).

DIAGNOSIS: A clupanodontin without dorsal
scutes; ventral scutes numerous (32-37).

MERISTICS: Dorsal rays: iii-vi (iv or v) un-
branched, 12-15 (13 or 14) branched, 16-20
(17-19) total. Anal rays: i-iv (ii or iii) un-
branched, 16-25 (18-22) branched, 19-27 (20-
24) total. Vertebrae: 12-17 (14-16) abdominal,
31-36 (33-35) caudal, 46-51 (48-50) total.
Ventral scutes: 17-21 (19 or 20) prepelvic, 1
subpelvic, 12-16 (13-15) postpelvic, 32-37 (33-
36) total. Predorsal bones 8-11 (9 or 10).
Pectoral rays 15-18 (16 or 17).* Pelvic rays 8.*
Scale rows: 21-23* trunk; 8-10 (9 or 10)*
caudal peduncle. Lateral scales 52-57.*

DISTRIBUTION: (marine): China, Korea,
U.S.S.R., Japan.

SPECIMENS EXAMINED: (287) AMNH 4544, 2
specimens, 141-149 mm. (Japan), R. C.
Andrews, 1912; 13047, 2, 187-191 mm. Kago-
shima Bay (Japan, Kyushu), D. S. Jordan, 1922;
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MAP 4. Clupanodon punctatus, C. thrissa, collection localities of specimens examined.

23969, 3, 201-232 mm. Japan Sea (Japan,
Honshu, Maizuru), K. Matsubara, 1968; 26699,
3, 131-142 mm. (Japan, Honshu, Kyoto Mkt.),
D. S. Jordan, 1922; 27731, 2, 94-97 mm. (South
Korea), T. Abe, 1968; 27732, 5, 149-199 mm.
(Japan, Honshu, Tokyo), T. Abe, 1967.
ANSP 52657, 1, 129 mm. (Hong Kong),

H. W. Fowler, 1929.
BMNH 1860.7.20.61, 1, 166 mm. (China,

Fukien, Amoy), Stevens; 1874.1.16.48, 4, 129-
181 mm. (China, Shantung, Yentai), R. Swin-
hoe; 1878.4.5.48-9, 2, 176-182 mm. (Japan),
H. Balson Joyner; 1893.4.21.38, 1, 120 mm.
(China), W. P. Basset-Smith; 1898.2.28.19, 1,

175 mm. Liao Ho River (China, Liaoning), W.
Morrison; 1924.10.9.1, 1, 93 mm. (China,
Chekiang, Wenchow), Sci. Soc. China; 1927.3.
26.1, 1, 88 mm. (China), C. Ping; 1971.2.8.161-
163, 3, 31-59 mm. (Japan), T. Ozawa, 1969;
uncat., 1, 171 mm., P. Bleeker.
CAS 24834, uncat., 23, 60-174 mm. (Japan,

Honshu, Chiba), K. Terazaki, 1945; 24835, 1,
158 mm., Tokyo Bay (Japan, Honshu), R. S.
Croker et al. 1946.
FMNH 55488, 1, 155 mm. (Korea, Chin-

nampo), D. S. Jordan, 1911; 55769, 9, 81-218
mm. (Korea), D. S. Jordan, 1911; 57478, 3,
104-112 mm. (Japan, Honshu, Misaki), D. S.
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Jordan, 1911; 57506, 1, 126 mm. (Japan,
Honshu, Nagoya), D. S. Jordan, 1911; 58676, 2,
173-182 mm. (Japan, Honshu, Fukui), D. S.
Jordan.
MCZ 1174, 4, 172-189 mm. (Japan, Honshu,

Kanagawa), J. T. Gulick, 1863; 17932, 1,
193 mm. (China, Kiangsu, Shanghai), A. V.
Chamberlin, 1862; 32346, 4, 47-54 mm., Peter-
the-Great Bay (U.S.S.R., Marit. Terr., Patrokl),
Vladivostok Fish. Inst.; 34389, 4, 175-208 mm.
(Japan, Honshu, Tokyo), S. Tanaka.
NMW 2927, 1, 161 mm. (Japan, Honshu,

Osaka), Ranson, 1870; 4344,1, 124 mm. (China,
Shantung, Yentai), Frundsberg, 1899.
RMNH 3314, 4, 162-169 mm. (China,

Fukien, Amoy), G. Schlegel, 1862; 3315, 2, 179-
185 mm. (Japan), P. F. de Siebold, ca. 1830;
7105, 2, 167-180 mm. (Japan), P. Bleeker, 1879.
SU 2019, 1, 117 mm. (China, Kwangtung,

Swatow), A. M. Fielde; 4611, 3, 123-199 mm.,
Tokyo Bay (Japan, Honshu), K. Otaki, 1895-
1896; 18186, 2, 148-161 mm. (Hong Kong),
A. W. Herre, 1941; 18189, 18196, 12, 176-
209 mm. (Japan, Kyushu, Nagasaki Mkt.), 0.

Kibezaki, 1952; 18193, 33,122-144mm. (Japan,
Honshu, Tokyo Mkt.), G. W. Mead, 1952;
20149, 5, 111-159 mm. (Japan, Kyushu,
Nagasaki), D. S. Jordan and J. 0. Snyder;
24309, 3, 160-163 mm. (Hong Kong), A. W.
Herre, 1929; 26553, 3, 98-213 mrm. (Korea,
Pusan); 29438, 3, 85-88 mm. (Japan, Honshu,
Tokyo); 29439, 2, 124-129 mm. (Japan,
Honshu, Nagoya); 30631, 1, 85 mm. (Japan,
Honshu, Yokohama), D. S. Jordan, 1911;
30634, 1, 121 mm. (Japan, Honshu, Nagoya),
D. S. Jordan, 1911; 33974, 2, 85-88 mm.,
Peter-the-Great Bay (U.S.S.R.), 1925; 34034,
2, 106-155 mm. (China, Chekiang, Chu Shan
Island), 1937; 39610, 1, 146 mm. (Hong Kong),
A. W. Herre, 1941.
UMMZ 142854, 2, 183-184 mm., Kagoshima

Bay (Japan, Kyushu), Y. Wakiya, ca. 1922;
142859, 3, 129-143 mm. (Japan, Honshu,
Tokyo), D. S. Jordan, 1922; 142860, 4, 75-
160 mm. (Japan, Honshu, Misaki), K. Aoki,
ca. 1922; 167429, 1, 101 mm. (China, Shantung,
Tsingtao), T. J. Tu, 1932; 178916, 1, 140 mm.,

Tokyo Bay (Japan, Honshu, Yokohama), C. L.
Hubbs, 1929; 178917, 5, 135-145 mm., Tokyo
Bay (Japan, Honshu, Nagishi), C. L. Hubbs,
1929; 178919, 3, 96-191 mm., Suruga Bay
(Japan, Honshu), C. L. Hubbs, 1929; 178921,
1, 151 mm. (Japan, Honshu, Osaka Mkt.),

C. L. Hubbs, 1929; 178922, 1, 166 mm.,
Hakata Bay (Japan, Kyushu), C. L. Hubbs and
H. Oshima, 1929; 178923, 1, 148 mm., Sea of
Japan (Japan, Honshu, Miyazu), C. L. Hubbs,
and K. Sakamoto, 1929; 178927, 2, 70-151 mm.
(Japan, Honshu, Niigata Mkt.), C. L. Hubbs
and K. Sakamoto, 1929; 178930, 5, 40-114 mm.
(Japan, Honshu, Sendai and Shiogama Mkts.),
C. L. Hubbs et al, 1929; 178932, 1, 142 mm.,
Sagami Bay (Japan, Honshu), Imp. Fish. Inst.,
1925; 178933, 1, 122 mm. (Japan, Honshu),
Fukui-Ken Fish. Sta., 1911; 189656, 1, 165 mm.
(China, Shanghai), Y. T. Chu; 189657, 2, 214-
215 mm. (Japan, Honshu, Tottori Mkt.), C. L.
Hubbs, 1929; 189658, 1, 214 mm. (Japan,
Honshu, Hamada and Matsue Mkts.), C. L.
Hubbs and K. Sakamoto, 1929; 189659, 1,
179 mm. (Japan, Honshu, Kanazawa Mkt.),
C. L. Hubbs and K. Sakamoto, 1929; 189660, 1,
174 mm. (Japan, Oki Island), Shimane Fish.
Sta., 1927; 189661, 2, 202-204 mm. (Japan,
Honshu, Yokohama Mkt.), C. L. Hubbs, 1929;
189662, 1, 207 mm., Suruga Bay (Japan,
Honshu), Ogawa, 1929.
USNM 6495, 2, 149-156 mm. (Hong Kong);

22538, 6, 74-176 mm. (Japan, Honshu, Tokyo),
Japanese Government, 1878; 26245, 10, 105-
125 mm. (Japan), E. E. Morse, 1878; 37759, 1,
90 mm. (Korea), J. B. Bernadon; 38837, 1,
196 mm. (Japan, Honshu, Tokyo Mkt.), Educa-
tion Dept., Tokyo; 44891, 4, 166-178 mm.
(Japan), Japanese Government; 49506, 2, 127-
169 mm. (Japan, Honshu, Tokyo), U.S.S.
Albatross, 1896; 57624, 1, 166 mm. (Japan),
P. L. Jouy; 59803, 1, 120 mm., Urado Bay
(Japan, Shikoku), H. M. Smith, 1903; 71048, 3,
147-153 mm. (Japan, Honshu, Tokyo Mkt.),
U.S.S. Albatross, 1906; 71050, 1, 184 mm.
(Japan, Kyushu, Satsuma), U.S.S. Albatross,
1906; 71212, 1, 79 mm., Sagami Sea (Japan,
Honshu, Misaki), U.S.S. Albatross, 1906; 82607,
2, 73-79 mm., Wakanoura Bay (Japan), D. S.
Jordan andJ. 0. Snyder; 85855, 12, 72-97 mm.,
Gulf of Chihli (China, Hopeh, Pei-tai-ho),
A. de C. Sowerby, 1921; 86993, 130556, 130605,
uncat., 5, 46-174 mm. (China, Fukien, Foo-
chow), A. de C. Sowerby, 1923-1926; 87116,
87120, 2, 112-168 mm. (China, Chekiang,
Wenchow), C. Ping; 105245, 1, 125 mm., Peter-
the-Great Bay (U.S.S.R., Marit. Terr.), 1925;
120859, 1, 75 mm. (Japan), P. L. Jouy; 130463,
19, 42-146 mm., Yellow Sea (China, Shantung,
Tsingtao), A. de C. Sowerby, 1926; 143400, 1,
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206 mm. (Korea, Pusan), P. L. Jouy, ca. 1885;
151675, 1, 140 mm., Kagoshima Bay (Japan,
Kyushu), M. Ishikawa, 1922.
REFERENCES: Chatoessus aquosus: Valenciennes,

1848, p. 109 (reference).
Konosirus nasus: Jordan and Metz, 1913, p. 8

(FMNH 55488).
Clupanodon punctata: Tchang, 1957, p. 344

(distribution).
Nealosa punctata: Herre and Myers, 1931,

p. 236 (SU 24309). Tchang, 1938, p. 331, figs.
la, 2 (China: Chekiang, Hopeh, Kwangtung,
Liaoning, Shantung).

Dorosoma punctatum: Bleeker, 1873, p. 148,
1879, p. 25 (name). Rutter, 1897, p. 62 (SU
2019).

Chatoessus punctatus: Bleeker, 1853e, pp. 5, 18,
50, 1854-1857a, pp. 6 if., 1858b, p. 6 (Japan,
Honshu); 1854-1857b, p. 18, 1860b, p. 61
(compiled); 1865a, p. 57 (China, Fukien).
Brevoort, 1856, p. 278 (Japan [from figure]).
Elera, 1895, p. 582 (compiled). Gunther, 1868,
p. 408 (BMNH 1860.7.20.61, uncat.); 1874,
p. 158 (BMNH 1874.1.16.48); 1898, p. 263
(BMNH 1898.2.28.19). Ishikawa and Matsuura,
1897, p. 9 (name). Karoli, 1882, p. 183 (Japan,
Honshu). Kishinouye, 1907, p. 101 (reference).
Martens, 1876, pp. 126, 404 (Japan, Honshu).
Valenciennes, 1848, p. 107 (reference).

Clupanodon punctatus: Berg, 1932, p. 92, fig. 97,
1948, p. 146, fig. 101, 1962, p. 151, fig. 101
(U.S.S.R.). Chang, 1957, p. 50, fig. 34 (China).
Chung, 1961, p. 127, p1. 28, fig. 110, pl. 29,
fig. 111-117, color pl. 10, fig. 44 (Korea).
Fowler, 1928, p. 32, 1931a, p. 77, fig. 5 (com-
piled); 1938a, p. 264 (name); 1941, p. 559
(Japan; Korea). Herre, 1932a, p. 2 (name).
Honma, 1952, p. 141 (Japan, Honshu). Jordan
and Hubbs, 1925, p. 120 (AMNH 13047, 26699;
FMNH 57478, 58676; UMMZ 142854, 142859-
60; USNM 151675). Kamohara, 1958a, p. 9,
1964, p. 12 (name); 1958b, p. 3 (Japan,
Shikoku); 1967a, p. 12, pl. 6, fig. 4, 1967b, p. 6,
pl. 6, fig. 4 (after Kamohara, 1955, pl. 6, fig. 4),
(identification). Kobayashi, 1952, p. 185 (name);
1954, pp. 83-84, 203-204, figs. 12, 15 (scales.
Japan). Koo, 1933, pp. 37, 153, pl. 14, fig. 1
(China, Shantung). Lindberg and Legeza,
1965, p. 61, figs. 82, 83, 1969, p. 58, figs. 82, 83
(U.S.S.R.; Korea ;Japan). Misra, 1947b, p.397,
1953, p. 382 (reference). Misra and Menon,
1966, p. 416 (distribution). Mori, 1928, p. 3,
1952, p. 29 (Korea). Mori and Uchida, 1934,

p. 14 (name). G. J. Nelson, 1970b, p. 133
(meristics). Okada, 1938, p. 127 (name).
Reeves, 1927, p. 4 (name); 1933, p. 76 (identi-
fication). Regan, 1917, p. 309 (China; Japan).
Roxas, 1934, p. 225 (China, Fukien). Rumi-
antsev, 1947, pp. 47-48 (distribution). Schmidt,
1931a, p. 103 (Japan, Honshu); 1931b, p. 18
(Japan, Kyushu). Schmidt and Lindberg, 1930,
p. 1137 (Japan, Honshu). Soldatov, 1929, p. 4
(name). Suyehiro, 1942, p. 39, figs. 10, 11 (gut.
Japan). Svetovidov, 1952, p. 319, pl. 26, fig. 1,
1963, p. 359, pl. 26, fig. 1 (compiled). Tchang,
1957, p. 341 (distribution). Uchida and Tsu-
kahara, 1955, p. 294 (Japan). Wang, 1933, p. 6
(China, Shantung); 1935, p. 1 (China, Che-
kiang).

Konosirus punctatus: Anon., 1931, pl. 10, fig. 5
(description). Bertmar et al. 1969, p. 7 (epi-
branchial organ). Franz, 1910, p. 5 (Japan,
Honshu). Hiyama and Yasuda, 1961, p. 14,
pl. 25 (description). Honma, 1956, p. 80 (Japan,
Sado). Iwai, 1956, pp. 9-11 (epibranchial
organ. Japan). Izuka and Matsuura, 1920,
p. 184 (Japan). Jordan and Herre, 1906, p. 624
(SU 20149). Jordan and Metz, 1913, p. 8
(FMNH 55769, SU 26553). Jordan and Snyder,
1900, p. 349 (SU 4611); 1901b, p. 53 (SU 4611).
Jordan and Thompson, 1914, p. 208, (FMNH
57478, 57506). Jordan, Tanaka, and Snyder,
1913, p. 36 (reference). Kawanabe et al. 1968,
p. 53 (ecology. Japan). Liu and Shen, 1957, p. 25
(fishery. Taiwan). Matsubara, 1955, p. 188,
1963, p. 188 (reference). Mori, 1956, p. 5
(name). Myers, 1932, p. 30 (generic name). M.
Nakamura, 1963, p. 89, illus. (identification).
G. J. Nelson, 1967a, fig. 5 (gill arches); 1970a,
pp. 12, 15, fig. 9C (branchial structure). Okada,
1955, p. 43, fig. 42 (after Tanaka, 1928b, pl. 179,
fig. 490), (description). Schmidt, 1903, p. 21
(name); 1904, p. 264 (Japan). H. M. Smith and
Pope, 1906, p. 462 (USNM 59803). Snyder,
1912, p. 402 (USNM 71048, 71050, 71212).
Soldatov and Lindberg, 1930, p. 35 (U.S.S.R.).
Sowerby, 1930, p. 147 (reference). Takahasi,
1957, pp. 72-75, pl. 1 (epibranchial organ.
Japan). Tominaga, 1965, p. 78, pl. 35, figs. 1-7
(structure). Tuge et al. 1968, p. 28, figs. 1-11 on
p. 29 (brain). Whitehead, 1962, pp. 89-101
(description); 1966, pp. 33, 49 (synonymy). Wu,
1929, p. 18, fig. 14 (China, Fukien); 1931, p. 166
(China, Chekiang). Yoshida, 1967 (epibranchial
organ).

Clupanodon thrissa: Fowler, 1941, p. 557 (in

1973 167



BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY

FIG. 11. A. Clupanodon thrissa, USNM 191244, 169 mm. B. Dorosoma anale, AMNH 25234, Guatemala,
151 mm. C. Dorosoma cepedianum, AMNH 20980, Ohio, 114 mm.

part: USNM 6495). Fumiyama et al. 1966,
p. 284, fig. (Japan). Halstead, 1967, pp. 65, 606,
pl. 1, fig. 4 (toxins). Jordan and Snyder, 1901 a,

p. 743 (USNM 38837). Kamohara, 1955, p. 6,
pl. 6, fig. 4 (Japan). Kuroda, 1951, p. 317

(compiled). Tortonese, 1939, p. 45 (Japan,
Honshu).

Clupea thrissa: Houttyn, 1782, p. 341 (Japan).
Dorosoma thrissa: Kamohara, 1950, p. 23,

fig. 21 (Japan). Love, 1970, p. 323 (reference).
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Shimma and Taguchi, 1964, pp. 180, 184 (fatty
acids). Tanaka, 1928b, p. 866, pl. 179, fig. 490
(Japan, Shikoku); 1936, p. 61, 1951, p. 23, fig.
43 (Japan).

Clupanodon thrissa (Linnaeus, 1758)
Lacepede, 1803

Figure 1 lA

Clupea thrissa LINNAEUS, 1758, p. 318 (type specimen
[Lonnberg, 1896, p. 31]: LCUU 107 [radiograph
examined]. Type locality: China).

Clupea triza LINNAEUS, 1759, p. 251 (type specimen
[Lonnberg, 1896, p. 31]: LCUU 107 [radiograph
examined]. Type locality: China).

Chatoessus maculatus RICHARDSON, 1846b, p. 308 (type
specimen [Whitehead, 1966, p. 37]: status un-
known. Type locality: Canton).

Chatoessus osbeckii VALENCIENNES, 1848, p. 106 (type
specimen [Bertin, 1940, p. 227; Whitehead, 1967,
p. 98]: MNHN 3675. Type locality: China).

Clupanodon haihoensis OSHIMA, 1926, p. 3 (type speci-
men: status unknown. Type locality: Hainan).

DIAGNOSIS: A clupanodontin with dorsal
scutes; ventral scutes few (27-31).

MERISTICS: Dorsal rays: iv or v (iv) un-
branched, 11-13 (12 or 13) branched, 15-17 (16
or 17) total. Anal rays: i-iii (ii or iii) un-
branched, 19-26 (20-24) branched, 22-28 (23-
27) total. Vertebrae: 10-12 (11 or 12) abdom-
inal, 32-35 (33 or 34) caudal, 43-46 (44 or 45)
total. Ventral scutes: 16-19 (17 or 18) prepelvic,
1 subpelvic, 9-12 (10 or 11) postpelvic, 27-31
(28-31) total. Dorsal scutes 17-26 (20-25). Pre-
dorsal bones 7-9 (8). Pectoral rays 13-15. *
Pelvic rays 7 or 8.* Scale rows: 21-23* trunk,
8* caudal peduncle. Lateral scales 49-52.*

DISTRIBUTION: (perhaps marine but entering
rivers): Vietnam, China, Taiwan, "Korea."

SPECIMENS EXAMINED: (58) AMNH 15617,
15626, 2 specimens, 73-75 mm. (China, Kwang-
tung, Canton), S. Y. Lin, 1934; 17738, 4, 62-
126 mm. (China, Kwangtung, Canton), W. E.
Hoffman; 20328, 3, 60-62 mm., Tanshui River
(Taiwan), M. Walsh, 1956; 28121, 8, 106-
237 mm. (China, Fukien, Foochow), C. H. Pope,
1926; 28122-3, 6, 53-88 mm. (Taiwan, Taipei,
Tanshui), S. C. Shen, 1957-1963.
ANSP 52655-6, 2, 122-133 mm. (Hong

Kong), H. W. Fowler, 1929.
BMNH 1851.12.27.200-201, 2, 50-69 mm.

(China); 1862.12.6.14-15, 3, 124-169 mm.
(Taiwan), R. Swinhoe.

MHNL 3701, 2, 106-109 mm. (Vietnam,
Hue), G. Tirant, 1882.
SU 1571, 4, 63-103 mm. (China, Kwangtung,

Swatow), A. M. Fielde; 25757, 28203, 2, 66-
172 mm. (China, Kwangtung, Canton), A. W.
Herre, 1931; 39609, 2, 152-155 mm. (Hong
Kong), A. W. Herre, 1941.
USNM 86349, 87046, 130606, 8, 57-257 mm.

(China, Fukien, Foochow), A. de C. Sowerby,
1923-1926; 94872, 3, 73-77 mm. (China,
Kwangtung, Canton), S. Y. Lin, 1934; 191244,
7, 73-189 mm. (Taiwan, Taipei), 1959.
REFERENCES: Mystus altus: Linnaeus, 1754 (in

Whitehead, 1966, p. 34), p. 26 (China).
Clupea libertatis: Bleeker, 1873, pp. 118, 147

(Chinese painting).
Dorosoma maculatum: Bleeker, 1873, p. 148

(name).
Chatoessus maculatus: Anon., 1929, p. 174

(MHNL 3701). Chevey, 1932a, p. 8 (name).
Gunther, 1868, p. 409 (BMNH 1862.12.6.14-15).
Tirant, 1883 (MHNL 3701). Valenciennes,
1848, p.1 08 (reference).

Clupanodon maculatus: Jordan and Evermann,
1902, p. 327 (Taiwan).
Dorosoma maculatus: Bourret, 1927, p. 301

(name).
Chatoessus osbeckii: Bertin, 1940, p. 277 (types).

Gunther, 1868, p. 406 (reference).
Clupanodon osbeckii: Chung, 1961, p. 130 (ref-

erence). Mori, 1928, p. 3, 1952, p. 30 ("Korea").
Mori and Uchida, 1934, p. 14 (name).

Dorosoma osbeckii: Bleeker, 1873, p. 148 (name).
Clupanodon thrissa: Bertmar et al., 1969, p. 6

(epibranchial organ). Chen, 1951, p. 190 (com-
piled). Chin, 1935, p. 5 (fishery. China).
Fowler, 1928, p. 32 (compiled); 1930, p. 599
(ANSP 52655-6); 1931a, p. 76 (ANSP 52655-
6); 1941, p. 557 (only ANSP 52655-6 ["6318,
9959 ... China" and "1 example ... Japan" not
available for reexamination]). Halstead, 1967,
pp. 65, 606 (toxins, in part?). Herre, 1932b,
p. 425 (SU 28203); 1934a, p. 26 (Hong Kong);
1953, p. 64 (compiled). Herre and Myers, 1931,
p. 236 (reference). Lacepede, 1803, pp. 468, 470
(compiled). Lin, 1934, p. 673 (China, Fukien).
Lindberg and Legeza, 1965, p. 62, 1969, p. 59
(Hainan; Vietnam). Liu and Shen, 1957, p. 25
(fishery. Taiwan). Matsubara, 1955, p. 188,
1963, p. 188 (reference). Misra, 1947b, p. 397,
1953, p. 381 (reference). Misra and Menon,
1966, pp. 407, 416 (distribution). G. J. Nelson,
1970b, pp. 131-133, fig. 1 (dorsal scutes).
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Reeves, 1927, p. 4 (name); 1933, p. 76 (identifi-
cation). Regan, 1917, p. 309 (China; Taiwan).
Shen, 1964, p. 194 (Hong Kong). Sonnini,
1803-1804, pp. 61, 63 (compiled). Tchang,
1957, pp. 341, 344 (distribution). Teng and
Chen, 1960, p. 16 (Taiwan). Whitehead, 1962,
pp. 89 if., figs. 2C, 3B (description); 1966,
pp. 22 if., pl. 4, fig. 2, pl. 5, fig. 1 (Reeves
drawings); 1967, pp. 75, 96, 98 (synonymy);
1969b, p. 266 (identification).

Clupea thrissa: Bleeker, 1873, p.148 (compiled).
Bloch, 1795, p. 35 (not pl. 404), 1797, p. 27 (not
pl. 404), 1801, p. 303 (not pl. opposite) (refer-
ence). Bonnaterre, 1788, p. 186 (not pl. 76,
fig. 315 [after Broussonet, 1782, pl. 10]) (refer-
ence). Broussonet, 1782, p. 35 (not pl. 10), 1802,
p. 4 (not pl. 7) (reference). Cuvier, 1817, p. 174
(reference). Gmelin, 1788, p. 1406, 1789, p. 1406
(compiled). Gunther, 1868, p. 432 (reference).
Heim, 1935, pp. 93, 101 (epibranchial organ).
Hiyama, 1943, p. 6 (name). Osbeck, 1757,
p. 257, 1765, p. 336, 1771, p. 26 (description).
Pennant, 1792, p.97 (reference). J. G. Schneider,
1801, p. 424 (description after Bloch).
Dorosoma thrissa: Rutter, 1897, p. 63 (SU

1571). Tanaka, 1928b, p. 866 (compiled).
Konosirus thrissa: Jordan and Herre, 1906,

p. 626 (synonymy). Jordan and Seale, 1905a,
p. 771 (identification). Jordan, Tanaka, and
Snyder, 1913, p. 36 (reference). Nichols, 1958,
p. 1 (AMNH 15617, 15626, 20328). Sowerby,
1930, p. 147 (USNM 86349, 87046, 130606).

Chatoessus triza: Richardson, 1846b, p. 307
(China). Whitehead, 1966, p. 34, pl. 4, fig. 2
(Reeves drawing).
Dorosoma triza: Bleeker, 1873, p. 148 (name).
Meletta thryssa: Hyrtl, 1855, pp. 48, 51, pl. 1,

figs. 1-2, 4 (epibranchial organ, gut).

TRIBE DOROSOMATINI GILL, 1862

DIAGNOSIS: Two supramaxillaries; dentary
not flared outward in front of maxillary; pre-
dorsal scales paired, not overlapping, not
covering midline; dorsal scutes absent; third
infraorbital unexpanded, lacking a definite
anterior edge, the lower border almost horizon-
tal, extending posteriorly to preopercle at or
above preopercular angle; third intestinal flex-
ure forming a complex and variable pattern.

GENUS DOROSOMA RAFINESQUE, 1820
Dorosoma RAFINESQUE, 1820, P. 171 (type species

[monotypy]: Dorosoma notata Rafinesque, 1820=
Dorosoma cepedianum).

SUBGENUS DOROSOMA RAFINESQUE, 1820

Dorosoma anale Meek, 1904

Figures 2B, 3F, 1 lB

Dorosoma anale MEEK, 1904, p. 93, fig. 26 (type
specimen [original designation]: FMNH 4637.
Type locality [R. R. Miller, 1950, p. 395]: Rio
Papaloapan).

REFERENCES: Alvarez del Villar, 1970, p. 41
(key). Bertmar et al. 1969, p. 6 (epibranchial
organ). Granados and Sevilla, 1963, p. 355
(name). R. R. Miller, 1960, p. 373 (key); 1966,
pp. 777, 794 (distribution). R. V. Miller, 1969,
p. 311, fig. 4 (epibranchial organ).

Dorosoma cepedianum (Lesueur, 1818) Gill, 1862

Figure lIC

Megalops cepediana LESUEUR, 1818, p. 361 (type speci-
men: status unknown [see also Bertin, 1940, p. 277].
Type locality [R. R. Miller, 1964, p. 447]: Chesa-
peake and Delaware Bays).

REFERENCES: Ager, 1971, p. 55 (Fla.).
Allison and Kelly, 1963 (mass mortality. Ala.).
Alvarez del Villar, 1970, p. 40 (key). Anderson,
1968 (transport). Baglin and Kilambi, 1968
(biology. Ark.). Bailey and Allum, 1962, p. 30
(S. Dak.). Bailey et al. 1970, p. 15 (name).
Baxter and Simon, 1970, p. 24 (Wyo.). Becker,
1966, p. 94 (Wis.). Beckman, 1963, p. 15 (Col.).
Benda and Gammon, 1968, pp. 196 if. (ecology,
Ind.). Benson, 1968, pp. 28 ff., Missouri R.
Benson et al. 1961, p. 221 (rotenone control).
Benton and Douglas, 1965, p. 94 (La.). Bertmar
et al. 1969, p. 6 if. (epibranchial organ).
Bodola, 1966, L. Erie (biology). Bonn and Hol-
bert, 1961, p. 292 (rotenone control. Tex.).
Boschung, 1961, p. 267 (Ala.). Branson, 1967,
pp. 130, 151 (Okla.). Breder and Rosen, 1966,
p. 89 (reproduction). Brungs and Mount, 1967
(endrin uptake). Burton and Douglas, 1965,
p. 94 (La.). Calhoun, 1966 (forage, rotenone
sensitivity). Carlander, 1969, pp. 82-89 (bi-
ology). Carter and Eley, 1968 (vertical distribu-
tion. Okla.). Carufel, 1960 (fishery. N. Dak.).
Carufel and Witt, 1963 (range extension. N.
Dak.). Charles, 1967 (population control. Ky.).
Christenson and Smith, 1965, p. 9, Mississippi R.
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Clay, 1962, p. 37 (Ky.). Clemens and Johnson,
1964, pp. 390 if. (pituitary extract). Cramer
and Marzolf, 1970 (plankton feeding, Kan.).
Cross, 1967, p. 53, fig. (Kan.). Cuerrier, 1962,
p. 212 (Quebec). Dahlberg and Scott, 1971,
pp. 12, 58 (Ga.). Davis, 1960, pp. 19, 36 (La.).
Davis and Posey, 1960 (netting, trapping. La.).
Deacon, 1961, pp. 374 if. (biology. Kan.).
Deacon and Metcalf, 1961, p. 315 (Kan.).
Dickinson, 1960, p. 14, fig. 15 (key). Echeele
and Mense, 1968 (Okla.). Fisher, 1962, p. 427,
Missouri R. Fitz, 1968 (Tenn.). Fry and Han-
son, 1968, p. 140 (Mo.). Gammon, 1965, pp.
355, 359 (Ind.). Gasaway and Lambou, 1968
(trawling). Geagan and Allen, 1961, pp. 74-81
(La.). Granados and Sevilla, 1963, p. 355
(name). Greeson, 1963, p. 24 (Ky.). Grinstead,
1969 (harvesting. Ala.). Grzenda et al. 1970,
p. 392 (DDT uptake). Gunter, 1967, p. 634,
Gulf of Mexico. Gunter and Hall, 1963, pp.
225 if. (Fla.). Hadley and Carter, 1961, p. 129
(Okla.). Hall, 1971 (biology in reservoirs).
Hanek and Fernando, 1971 (parasites. Ontario).
Hanson and Campbell, 1963, p. 139 (beaver
influence. Mo.). Harlan and Speaker, 1969,
pp. 48 if. (Iowa). Hellier, 1967, p. 35 (Fla.).
Hergenrader and Bliss, 1971, pp. 735, 738
(Nebr.). Hoese, 1963 (salinity tolerance). Hoff-
man, 1970, p. 346 (parasites). Holmes and
Donaldson, 1969, p. 53 (blood chemistry).
Hopkins, 1966 (parasites. Okla.). Horel and
Huish, 1960 (population sampling. Fla.). Hoyt
et al. 1970, p. 56 (Ky.). Hunn and Robinson,
1966, p. 173 (blood chemistry. Md.). Isom, 1960
(mass mortality. Tenn.). Jester and Jensen, 1972
(biology. N. Mex.). D. W.Johnson, 1968, p. 400
(pesticides). M. Johnson and Becker, 1970,
p. 270 (Wis.). Kilambi and Baglin, 1969a
(fecundity. Ark.). King, 1969 (rotenone control).
Krumholz and Minckley, 1964, pp. 2-3, Ohio
R. (pollution abatement). Lambou, 1960, pp.
57 ff., 1961, 1962, p. 77, 1963, pp. 80-81 (forage,
population sampling. La.). Lambou and Gea-
gan, 1961 (population sampling. La.). Lane et
al. 1968, pp. 173 if. (biology). Larimore and
Smith, 1963, p. 321 (Ill.). Lantz, 1970, pp. 43 if.
(La.). Lennon, 1962, p. 6 (Tenn.). Lewis and
Helms, 1964, pp. 316-317 (forage). Louder,
1962, pp. 69-70 (N.C.). Love, 1970, pp. 322,
421 (references). Lyles, 1965-1968 (fishery).
McAllister, 1968a, p. 41, pl. 8 (branchiostegals);
1968b, p. 64 (mandibular pores). McHugh,
1967, p. 609, Chesapeake Bay, McMahon, 1963,

p. 159, Chesapeake Bay (parasites). Mansueti,
1962a, p. 138, 1962b, pp. 191 ff., Chesapeake Bay
(egg, larva). Mansueti and Hardy, 1967, p. 75,
figs. 37-38 (development). Metcalf, 1966, p. 96
(Kan.). Meyer, 1965 (selective eradication).
R. R. Miller, 1960, 1964, p. 444 (biology,
systematics). R. V. Miller, 1969, p. 311, fig. 4
(epibranchial organ). Minckley and Krumholz,
1960 (hybrids. Ky., Ill.). Moody, 1961 (exploita-
tion. Fla.). Moser and Hicks, 1970 (Okla.).
Mount, 1964, p. 180 (zinc uptake. Ohio, Tenn.).
Mullan and Applegate, 1969, p. 5 (echoloca-
tion). Murphy, 1964, p. 71 (Ky.). G. J. Nelson,
1967a, pp. 394-395, figs. 6-7 (gill arches).
W. R. Nelson, 1968, p. 164, 1969, p. 10,
Missouri R. (forage). Netsch et al. 1971, p. 178
(larvae sampling). Norden, 1965, p. 102, 1966,
p. 126 (La.). Patrick, 1961, p.255 (eastern U.S.).
Patrick et al. 1967, pp. 173 if., Savannah R.
(ecology). Pflieger, 1971, p. 322 (Mo.). Posey,
1962, pp. 95 if. (population dynamics. La.).
Power, 1960-1963 (fishery). Power and Lyles,
1964 (fishery). Priegel, 1971, pp. 21-23 (Wis.).
Renfro, 1960, p. 86 (salinity. Tex.). Rock and
Nelson, 1965 (mass mortality. Ill.). Schmitz and
Baker, 1970 (gut). R. W. Schneider, 1968 (life
history. Va.). W. B. Scott and Crossman, 1969,
pp. 9 if. (Canada). Sisk, 1969, p. 56 (Ky.). C. L.
Smith and Powell, 1971, pp. 7 ff. (Okla.). P. L.,
Smith and Sisk, 1969, p. 64 (Ky.). P. W. Smith,
1963, pp. 253-255, 1968, p. 45 (Ill.). P. W.
Smith and Page, 1969, p. 650 (forage. Ill.).
S. L. Smith et al. 1969, p. 72 (Ill.). W. L.
Smith, 1963 (algal digestion). Smith-Vaniz,
1968, p. 23, fig. 7 (Ala.). Southern, 1963, p. 46,
1964, p. 122, 1966 (food of eagles. Ill.). Springer,
1961 (Fla.). Starrett and Fritz, 1965 (Ill.).
Sulya et al. 1960, p. 1178, Gulf of Mexico (blood
chemistry). Summerfelt, 1967, pp. 116 if. (Kan.).
Swingle and Shell, 1971, p. 30 (relative condi-
tion). Tagatz, 1968, p. 34 (Fla.). Trent and
Hassler, 1966, p. 190 (forage, N.C.). Turnage,
1964, p. 9 (La.). Van Meter and Trautman,
1970, p. 68, L. Erie. Vanicek, 1964, pp. 481 if.
(forage. Iowa). Vladykov and McAllister, 1961,
p. 60 (Quebec). Walburg, 1964, pp. 4 if., 1969,
p. 9, Missouri R. (winter mortality). B. T.
Walker, 1965, p. 107 (La.). J. M. Walker, 1962,
p. 36, 1963, p. 46 (La.). Welker, 1967, pp. 232-
234 (Mo.). Wells, 1968, pp. 3, 13, L. Michigan.
Whitaker, 1969, p. 16 (key). Wolfert, 1966, pp.
490-494, L. Erie (forage). Wright, 1970, pp. 40-
41 (forage. Ill.). Yerger, 1961, p. 112 (Fla.).
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FIG. 12. A. Dorosoma chavesi, AMNH 28125 (previously USNM 22138), Nicaragua, 145 mm. B.
Dorosoma smithi, AMNH 28126 (previously USNM 129952), Mexico, 122 mm. C. Dorosoma petenense,
AMNH 26361, Guatemala, 134 mm.

Dorosoma chavesi Meek, 1907 [original designation]: FMNH 5928. Type locality:
Figure 12A Lagoon Jenicero, Nicaragua).

Figure 12A
REFERENCES: Astorqui, 1971, p. 29 (Nica-

Dorosoma chavesi MEEK, 1907, p. 112 (type specimen ragua). Bertmar et al. 1969, p. 6 (epibranchial
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organ). R. R. Miller, 1960, p. 373 (key); 1966,
pp. 782, 794 (distribution). R. V. Miller, 1969,
p. 311, fig. 4 (epibranchial organ).

Dorosoma smithi Hubbs and Miller, 1941

Figure 12B

Dorosoma smithi HUBBS AND MILLER, 1941, p. 232,
fig. 1 (type specimen [original designation]:
USNM 133749-50. Type locality: Rio Piaxtla,
Mexico).

REFERENCES: Alvarez del Villar, 1970, p. 41
(key). Bertmar et al. 1969, p. 6 (epibranchial
organ). Branson et al. 1960, p. 218 (Mexico).
Granados and Sevilla, 1963, p. 355 (name).
R. R. Miller, 1960, p. 373 (key). R. V. Miller,
1969, p. 311, fig. 4 (epibranchial organ).

SUBGENUS SIGNALOSA EVERMANN AND
KENDALL, 1898

Signalosa EVERMANN AND KENDALL, 1898, p. 127
(type species [original designation]: Signalosa
atchafalayae Evermann and Kendall, 1898 =Doro-
soma petenense).

Dorosoma petenense (Gunther, 1866) Jordan
and Evermann, 1896
Figures 2C, 3E, 12C

Meletta petenensis GUNTHER, 1866, p. 603 (type speci-
mens: BMNH 1864.1.26.372 [four specimens].
Type locality: Lake Pet6n, Guatemala).

REFERENCES: Signalosa mexicana: Gunter, 1967,
p. 634, Gulf of Mexico.

Dorosoma mexicanum: Gery, 1971, p. 48.
Dorosoma petenense: Ager, 1971, p. 56 (Fla.).

Allison and Kelly, 1963 (mass mortality. Ala.).
Alvarez del Villar, 1970, p. 40 (key). Applegate
and Mullan (food. Ark.). Bailey et al. 1970, p. 15
(name). Beers and McConnell, 1966 (forage.
Ariz.). Benton and Douglas, 1965, p. 94 (La.).
Bertmar et al. 1969, pp. 6 if. (epibranchial
organ). Bonn and Holbert, 1961, p. 292 (roten-
one control. Tex.). Boschung, 1961, p. 267
(Ala.). Branson, 1967, pp. 130, 151 (Okla.).
Breder and Rosen, 1966, p. 89 (reproduction).
Bryan and Sopher, 1969 (range extension. Cal.).
Burton and Douglas, 1965, p. 94 (La.). Cal-
houn, 1966 (forage, biology). Carlander, 1969,
pp. 89-92 (biology). Clay, 1962, p. 39 (Ky.).
Collins and Hulsey, 1963 (transporation. Ark.).
Cook and Moore, 1966 (mosquito control. Cal.).
Dahlberg and Scott, 1971, pp. 12, 58 (Ga.).

Davis, 1960, p. 19 (La.). Davis and Posey, 1960
(netting, trapping. La.). Erdman, 1967 (Puerto
Rico). Finucane, 1965 (Fla.). Fitz, 1966, 1968
(forage. Tenn.). Fox and Mock, 1968, pp. 46, 52
(La.). Franks, 1970, p. 36 (Miss.). Geagan and
Allen, 1961, pp. 74 if. (La.). Geldern, 1971,
p. 240 (forage. Cal.). Goodson, 1964, 1965
(forage. Cal.). Gunter and Hall, 1963, pp. 225 if.
1965, pp. 20 ff. (Fla.). Haley et al. 1967 (mass
mortality. Cal.). Hall, 1971 (biology in reser-
voirs). Hellier, 1967, p. 35 (Fla.). Hida and
Thomson, 1962 (Hawaii). Hoffman, 1970, p.346
(parasites). Holmes and Donaldson, 1969, p. 53
(blood chemistry). Hopkins, 1966 (parasites.
Okla.). Houser and Dunn, 1967 (population
estimate). Hunsaker and Crawford, 1964, p. 240
(forage. Cal.). Isaacson and Poole, 1965 (range
extension. Cal.). Iversen, 1971 (tuna bait.
Hawaii). Jester and Jensen, 1972, p. 12 (N.
Mex.). D. W. Johnson and Lew, 1970 (pesti-
cides. Ariz.). J. E. Johnson, 1968, p. 209, 1970,
1971 (biology, Ariz.). J. E. Johnson et al. 1970
(fishing efficiency. Ariz.). Kilambi and Baglin,
1969b (fecundity. Ark.). Kilgen, 1970 (un-
intentional stocking. Ga.). Kimsey and Fisk,
1960, p. 464 (key). King, 1969 (rotenone con-
trol). La Faunce et al. 1964 (forage. Cal.).
Lambou, 1961, 1962, p. 77, 1963, pp. 80-81,
1965 (biology. La.). Lambou and Geagan, 1961
(population sampling. La.). Lane et al. 1968,
pp. 231 ff. (biology). La Rivers, 1962, pp. 186 ff.,
fig. 128 (Nev.). Lantz, 1970, pp. 43 if. (La.).
Love, 1970, p. 323 (reference). McConnell and
Gerdes, 1964 (forage. Cal.). Maloy, 1967, p. 133
(hatchery). R. Maxwell and Essbach, 1971 (egg
transport). L. W. Miller, 1967 (parasites. Cal.).
R. R. Miller, 1960, p. 373, 1964, p. 448, 1966,
p. 794 (biology, systematics). R. V. Miller,
1964, 1969, p. 311, fig. 4 (epibranchial organ);
1967 (food. Ark.). Minckley et al. 1970, p. 338
(egg predation. Ariz.). Mount, 1964, p. 180
(zinc uptake. Ga., Tenn.). Mullan and Apple-
gate, 1969, p. 5 (echolocation). Nahhas and
Short, 1965, p. 49 (Fla.). E. L. Nakamura, 1962,
p. 502 (behavior. Hawaii). Netsch et al. 1971,
p. 178 (larvae sampling). Norden, 1965, p. 100,
1966, p. 126 (La.). Patrick, 1961, p. 255 (eastern
U.S.). Patrick et al. 1967, pp. 173 if., Savannah
R. Posey, 1962, pp. 105 if. (La.). Rawstron,
1964 (low temperature spawning. Cal.). Renfro,
1960, p. 86 (salinity. Tex.). Richmond, 1968,
p. 238 (Miss.). Schmitz and Baker, 1970 (gut).
Shelton, 1963 (ovaries. Okla.). Shomura, 1964,
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A

D
FIG. 13. Diagram of left side of head showing infraorbital bones (stippled) in relation to

opercular bones (clear). A. Clupanodon thrissa, USNM 191244. B. Nematalosa arabica, FMNH
3982. C. Nematalosa erebi, AMNH 28087. D. Nematalosa galatheae, new species, CAS 24839.

Abbreviations: 3, infraorbital 3; A, angle of preopercular bone.

p. 291 (Hawaii). C. L. Smith and Powell, 1971,
pp. 7 ff. (Okla.). Smith-Vaniz, 1968, p. 23, fig. 8
(Ala.). Stephens, 1968 (lateralis system). Sulya
et al. 1960, p. 1178, Gulf of Mexico (blood
chemistry). Thomas, 1962 (range extension.
Cal.); 1967, pp. 50 if., figs. 1, 4 (forage. Cal.).
Turnage, 1964, p. 9 (La.). Turner, 1966 (distri-
bution. Cal.). B. T. Walker, 1965, p. 107 (La.).
B. W. Walker, 1961, pp. 79 if., figs. 26, 77
(forage. Cal.). J. M. Walker, 1962, p. 36, 1963,
p. 46 (La.). Whitaker, 1969, p. 18 (key).

Signalosa petenensis: Lambou, 1960, pp. 57 if.
(La.). Minckley and Krumholz, 1960 (hybrids.
Ky., Ill.). Sisk, 1969, p. 56 (Ky.).

KEY TO THE SPECIES OF GIZZARD SHADS OF THE
INDO-PACIFIC REGION

1 a. Last dorsal ray not prolonged as a fila-
ment.

2a. Predorsal scales median .
.. . . . . . . .Anodontostomachacunda (Hamilton)

2b. Predorsal scales paired and overlapping in
midline.
3a. Lateral scales numerous (50-60); body
slender (30-40% standard length).
.. . . . . . . . . Gonialosa manmina (Hamilton)
3b. Lateral scales few (40-50); body deep
(40-50% standard length). . Gonialosa modesta (Day)
lb. Last dorsal ray prolonged as a filament.
4a. Dorsal scutes present.
.. . . . . . . . . Clupanodon thrissa (Linnaeus)
4b. Dorsal scutes absent.
5a. Paired predorsal scales not overlapping in
midline; third infraorbital unexpanded, with-
out a definite anterior edge, its lower border
nearly horizontal.
6a. One supramaxillary.

Clupanodon punctatus (Temminck and Schlegel)
6b. Two supramaxillaries.

Genus Dorosoma (North American species)
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5b. Paired predorsal scales overlapping in
midline.
7a. Third infraorbital little expanded, its
lower border nearly horizontal, extending
posteriorly to preopercle at or above preoper-

cular angle . . . . . . . Nematalosa arabica Regan
7b. Third infraorbital moderately or greatly
expanded, its lower border with an oblique or

vertical anterior edge, extending ventrally to
preopercle anterior to preopercular angle.
8a. Third infraorbital greatly expanded, its
anterior edge vertical.
9a. Supraorbital grooves present .

. . . . . . . . Nematalosa galatheae, new species
9b. Supraorbital grooves absent.
. . . . . . . . . . . . . Nematalosa nasus (Bloch)
8b. Third infraorbital moderately expanded,
its anterior edge oblique.

1Oa. Pectoral axillary process rudimentary or

absent.
1 la. Nuchal scales with anastomosing canals .

. . . . . . . . . . . Nematalosa erebi (Gunther)
1llb. Nuchal scales without anastomosing
canals.. . . . . . Nematalosa vlaminghi (Munro)
10b. Pectoral axillary process developed,
approximately one-third length of fin.
12a. Ventral scutes few (usually 29 or 30),
trunk scale rows few (16-19), caudal peduncle
scale rows few (7), lateral scales few (46 or 47)

. . . . . . . . . .Nematalosacome (Richardson)
12b. Ventral scutes numerous (usually 32 or

33), trunk scale rows numerous (20-22),
caudal peduncle scale rows numerous (8),
lateral scales numerous (49 or 50)
.N.. . . . . . . . . .ematalosajaponica Regan
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TABLE 5
AVERAGE COUNTS OF ANAL FINRAYS AND VERTEBRAE FOR POPULATIONS OF Nematalosa erebi

Anal Abdominal Caudal
Finrays Vertebrae Vertebrae

A. Lake Narran (n=7) 20.86 16.57 27.86
B. Finke River (n= 19) 21.16 14.89 28.05
C. Flinders River (n=6) 21.33 13.67 29.50
D. Roper River (n= 15) 22.33 13.47 30.47
E. Fortesque River (n= 109-110) 19.53 15.99 27.03
F. Fitzroy River (n= 100-101) 20.77 14.63 27.83
G. King River (n=58-59) 21.65 13.68 29.56
H. Oenpelli (n=43-44) 24.39 13.00 30.77
J. New Guinea (n=5) 24.20 13.00 31.00
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altus, Chatoessus, 161, 162
Mystus, 169

Anadontostomidae, 139
anale, Dorosoma, 140-141, 168, 170
Anodontostoma, 138-139, 141

breviceps, 145
chacunda, 139, 141, 142,143,145,151,174,176-179
chanpole, 147
hasseltii, 141, 142
nasus, 162

Anodontostomatini, 135, 139, 141
aquosus, Chatoessus, 164, 167
arabica, Nematalosa, 148, 149, 150, 174-179
atchafalayae, Signalosa, 173

breviceps, Anodontostoma, 145
Chatoessus, 143, 145

Brevoortia, 138
bulleri, Fluvialosa, 152, 157

cepediana, Megalops, 170
cepedianum, Dorosoma, 168, 170
chacunda, Anodontostoma, 139, 141, 142, 143, 145,

151, 174, 176-179
Chatoessus, 146
Clupanodon, 141
Dorosoma, 147

chanpole, Anodontostoma, 147
Chatoessus, 147
Clupanodon, 142

Chatoessus altus, 161, 162
aquosus, 164, 167
breviceps, 143, 145
chacunda, 146
chanpole, 147
chrysopterus, 161, 162
come, 157
cortius, 148
elongatus, 149, 152, 157
erebi, 151, 152, 164
horni, 152, 158
maculatus, 169
manmina, 149
manminna, 149
modestus, 147, 149
nasus, 150-151, 158-159, 162, 164
osbeckii, 169
punctatus, 152, 163, 164, 167
richardsoni, 152, 158
selangkat, 143, 147, 161
triza, 170

Chatoesus come, 150
chavesi, Dorosoma, 172
chrysopterus, Chatoessus, 161, 162

Dorosoma, 162
Clupanodon, 138, 164

chacunda, 141
chanpole, 142
cortius, 147
haihoensis, 169
maculatus, 169
manmina, 147
nasica, 161, 162
nasus, 161-162
osbeckii, 169
punctata, 167
punctatus, 138, 140,

179
160, 164, 165, 167, 174, 176-

thrissa, 138, 152, 158, 161, 163, 165, 167-168, 169,
174, 176-179

Clupanodontidae, 164
Clupanodontini, 135, 139, 141, 164
Clupea libertatis, 169

nasus, 149, 161, 162
pilchardus, 164
thrissa, 163-164, 168, 169, 170
triza, 169

Clupeoniajussieui, 164
coma, Nematalosa, 151
come, Chatoessus, 157

Chatoesus, 150
Dorosoma, 151, 157
Nematalosa, 148, 150, 151-152, 157, 159, 163-164,

175-179
cortius, Chatoessus, 148

Clupanodon, 147

Dorosoma, 135, 138, 156, 170, 174
anale, 140-141, 168, 170
cepedianum, 168, 170
chacunda, 147
chavesi, 172
chrysopterus, 162
come, 151, 157
erebi, 158, 164
indicus, 147
maculatum, 169
maculatus, 169
mexicanum, 173
nasus, 152, 161-162
notata, 170
osbeckii, 169
petenense, 138, 140-141, 172, 173
punctatum, 167
smithi, 172, 173
thrissa, 168, 170
triza, 170

Dorosomatinae, 137, 138
Dorosomatini, 135, 139, 141, 170

elongata, Fluvialosa, 157
Nematalosa, 157

204



NELSON AND ROTHMAN: GIZZARD SHADS

elongatus, Chatoessus, 149, 152, 157
Nematalosa, 157

erebi, Chatoessus, 151, 152, 164
Dorosoma, 158, 164
Fluvialosa, 158
Nematalosa, 139, 150-151, 152, 153-156, 158-159,

163, 174-180
Ethmalosa, 135, 138
Ethmidium, 138

Fluvialosa, 149, 152, 163
bulleri, 152, 157
elongata, 157
erebi, 158
horni, 158
papuensis, 152, 158
paracome, 152, 158
richardsoni, 158
vlaminghi, 163

galatheae, Nematalosa, 139, 155, 158, 159, 161,
174-179

Gonialosa, 138, 147, 158
manmina, 142, 147, 149, 174, 176-179
manminna, 149
modesta, 148, 149, 174, 176-179
modestus, 149

Gonostomajavanicum, 147
Gudusia, 135, 138

haihoensis, Clupanodon, 169
hasseltii, Anodontostoma, 141, 142
Hilsa, 135, 138
horni, Chatoessus, 152, 158

Fluvialosa, 158
Nematalosa, 158

Indialosa, 147
indicus, Dorosoma, 147

japonica, Nematalosa, 150,
175-179

javanicum, Gonostoma, 147
jussieui, Clupeonia, 164

Konosirus, 164
nasus, 152, 161, 163, 167
punctatus, 167
thrissa, 152, 161, 163, 170

libertatis, Clupea, 169

maculatum, Dorosoma, 169
maculatus, Chatoessus, 169

Clupanodon, 169
Dorosoma, 169

manmina, Chatoessus, 149
Clupanodon, 147

152, 155, 159, 161, 163,

Gonialosa, 142, 147, 149, 174, 176-179
manminna, Chatoessus, 149

Gonialosa, 149
Megalops cepediana, 170

oglina, 164
Meletta petenensis, 173

thryssa, 170
mexicana, Signalosa, 173
mexicanum, Dorosoma, 173
modesta, Gonialosa, 148, 149, 174, 176-179
modestus, Chatoessus, 147, 149

Gonialosa, 149
Mystus altus, 169

nasica, Clupanodon, 161, 162
nasus, Anodontostoma, 162

Chatoessus, 150-151, 158-159, 162, 164
Clupanodon, 161-162
Clupea, 149, 161, 162
Dorosoma, 152, 161-162
Konosirus, 152, 161, 163, 167
Nematalosa, 150, 152, 158, 160, 161, 163, 175-179

Nealosa, 164
punctata, 167

Nematalosa, 138, 140, 149
arabica, 148, 149, 150, 174, 175-179
coma, 151
come, 148, 150, 151-152, 157, 159, 163-164, 175-

179
elongata, 157
elongatus, 157
erebi, 139, 150-151, 152, 153-156, 158-159, 163,

174-180
galatheae, 139, 155, 158, 159, 161, 174, 175-179
horni, 158
japonica, 150, 152, 155, 159, 161, 163, 175-179
nasus, 150, 152, 158, 160, 161, 163, 175-179
richardsoni, 158
vlaminghi, 150, 152, 159-160, 163, 175-179

Nematalosidae, 139
notata, Dorosoma, 170

oglina, Megalops, 164
Opisthonema, 138
osbeckii, Chatoessus, 169

Clupanodon, 169
Dorosoma, 169

papuensis, Fluvialosa, 152, 158
paracome, Fluvialosa, 152, 158
petenense, Dorosoma, 138, 140-141, 172, 173
petenensis, Meletta, 173

Signalosa, 174
pilchardus, Clupea, 164
punctata, Clupanodon, 167

Nealosa, 167
punctatum, Dorosoma, 167
punctatus, Chatoessus, 152, 163, 164, 167
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Clupanodon, 138, 140, 160, 164,
176-179

Konosirus, 167

165, 167, 174,

richardsoni, Chatoessus, 152, 158
Fluvialosa, 158
Nematalosa, 158

selangkat, Chatoessus, 143, 147, 161
Signalosa, 173

atchafalayae, 173
mexicana, 173
petenensis, 174

smithi, Dorosoma, 172, 173

Thrissa, 164
thrissa, Clupanodon, 138, 152, 158, 161, 163, 165,

167-168, 169, 174, 176-179
Clupea, 163-164, 168, 169, 170
Dorosoma, 168, 170
Konosirus, 152, 161, 163, 170

thryssa, Meletta, 170
triza, Chatoessus, 170

Clupea, 169
Dorosoma, 170

vlaminghi, Fluvialosa, 163
Nematalosa, 150, 152, 159-160, 163, 175-179
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