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1. IDENTITY Leyar jaw apatulats. Anal rays 11 to 14.
Midlateral scalen 58 to 72. Lateral line in-
1«1 Nomenclaturas cogplate. Adipose bass about two-thirde of
orhit diameter (rarely in large specimans equal
1«11 Valid name to orbit). Orbit diameter two-thirds or less

Opmarus eperlanun {Linnasus, 1758).
Original combination: Salmo Eperlanuas
Linnaeua, 1758, Syst. Nat. (ed. 10}, p. 310

1,12 Objeotive synonymy

fialmo sperlanc-marinus Bloch, 17682,
Waturgeach, d. Fische Deutsehlanda 1, p. 128,
P1.28, Fig.1.

Osmerue eperlanus: Lacéphbde, 1804, Hist.
nat.des Foisscns, 5, p. 229.

Salmo (Osmerus) aperlanusi

Pallas, 1814,
Zoogr.Rooms.As., 3, p. 356,

1.2 " Taxonomy®

1.21 Affinitiea

HBupragenerio

Buparphylum=Chordata
Foylum=Yertehrata
Bubphylum=Craniatsa
Supoarplaso-Inathestomate
Sariea-Fiocaa
Clane-Tolecetomi
Subslase-Actinoptarygil
Order=Clupeiformos
Suborder—Salmoncidai
Family=-Ocmeridae
Subfamily=Cemerinae

Oenerle

Osmorus Linresus, 1758, Syst.Nat. (ed. 10)
ps 310. Type epeciesl Salmo eperlanus
Linnasus, 1758. /Linnasus (1730) adopted four
pub-divisions of hies genus Salmo, ope of which
ke named "Camarit. The generio neme Unmerus
Linnaaus, 1758, with type-apecien Salmo
eparlarus Linnanus, wes validated ip Lirsotion
£3 of tbhe Internstional Commiesion on Zoologi-
oal Hnmannlatura;?

"One large oanine on alther mide of wvomer,
pomatimos mcocmpanied by smaller ocnes. Pala~
tine teeth enlarged anteriorly. Marillary ex=
tends to about postericor bordesr of orbit. Ho
strias on cperala or suboparole. Distance
from snout to dorsal origin shorter than from
dorsal origin to oeudal bame. A midlateral
ridge, but no anal shelf or elongated midlate-
ral soales in maele, Oill-rakers 25 to 3T.
Pyloria cmsca 3 to B, Btomach with blind smo.

®ifter Berg (1948) and MoAllister (1963)

of caudal pedunole depth. Froethmoldes double.
Mepethmoid aimple, without othor ocseificationa.
Farietals completely separated by suprececipi-

tal, Ftercaphenoida not reaching parasphenoid
anteriorly. 5lit present between hyomandibu—
lar. Four pimple agtinomts™. {Holllintur,
1963).

Anadromous or landlocked forms in the
Folar, Pacifio and Atlantio Oneans and their
drainages.

Subjeoctive genarie synonyma

Eperlanus Oaimard, 1850-52, Voy. en Islande
et Oroenland, Farise. Atlaa, pl.XVIII, fig.2

(type-speciest Eperlanus vulgaris Oaimard).

Allosmerus Hubbe, 1925, Froc.Bicl.Soc.Wash,

38, p, 53. (type—species: Osmerus attenuatus }
Bubbs ). il
!

Spenific

Three forme of the horeal smelt have gen—
arally been recognizedj 0. eperlanus of tha
North and Baltie eas, 0. dentex of the Paocifie
nortr inte the Arctic end wast to the White Bea,
0, wordax of the Western Atlantiec. Following
detalled studies of their populaticna Berg
(1343}, Andriashev (1354) and other Russian
worjers aave reduced dehtoax to a subspecles of
eparianua. Some american authors (Kendall,
1927y McKenzie, 1958, and others) consider the
amarican smelt es a saparate epecies, but
Bigslow et al. (1963) and MoAllister (1963},
who made s revisilon of the Osmeridas, oconsidered
that the genus Osmerus includes only ons species,
0. gperlanus (L).

1.22 Taxonomio status

It is a morpho-specise, a polytyplo apeciss
with many gecgrephisal and socologioal forms.

1.23 Bubapacies

Key to subspeciens of Comerus eperlanus
{(from MaAllister, 1963).

1(2) Porsd scalss in the lataral line usually
14=28 (rarely 13=30). Western Atlantio, Pacif-
ig and Arotio west to the White Ses and their
drl.’.ﬂﬂ.ﬁ'ﬂl R R R R R SN R RN R
Osmerus sperlamus mordax (Mitehill)
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2(1) Pored scales in the lateral line ususlly
f=13 (rarely 0=16). Baltic and North seas and
their drainages and Upper Volgn RIvOr ssessssas
Osmarus eparlanus eperlanus (Linnasua)

Camsrus aparlanus mordax (Mitohill) 1814%

Atherina mordax Mitshill, 1814, p. 15,
¥aw York (Speirn 1931, indicated that this waa
the type description).

Oamarua viridescena le Sueur, 1818, p. 230,
ooast of Maine.

Osmarus pargeanti Norrim, 1868, p. 93,
Schuylkill Hiver, Hew Jorsey (desoribed but not
named by MNerris, 1868, p. 58).

(Osmorus mergenti muctorum).

Oamerus spectrum Cope 1870, p. 490,
Wilten Fond, Kennebeo County, Maine.

Oamerus dentex Steindachner, 1670, p. 429,
Dekastris Bay, USEH.

Oamerus dvineneis Smitt, 1882, p, 32,
Hortharn Dvina Hiver, Russla.

zﬁ%u following natios namad by Fptrov,
1925 p. 82, 108, hava no status under the rules
of the Int.Comm.Zool.Nomonols Oamerus e, dentax
natio kaninanmin, Cheshakaya Oulf) U.a. dentex
natie jenisseensie, Enisay River at Tyurin and
aome other 1uca11tig§?.

Dingnoain

Distinguished from other cemerid apsciaa
by the two large caninem, one on either side of
the vomar gpercular striasj the maxillary ex—
tanding pabt the pupil. 4 to 8 pyloric casca.
This subspeciee is distinguished from C.s. spar-
lanus by the greater mumber of pored lateral
Tine scales, usually 14 to 28,

Dangriptien

D OB-10(11)y © 19y A {(12)13-15{16)3 ¥ By
Po11-13(14)5 LL (13,14)15=28(29,30); midlat-
oral senles (62)63-69(72)1 wertebras {58,59)
60—66(67,68,T0)3 gill-rakers B-11 + 15-24 =
(26) 27=36(37)1 ‘branchicategala (6)7-8; pyler—
io cmeca 4-—8. Btandard length 3.8 to 4.4
timea hend langth, 4.7 to 7.4 times depth.
Peotorals reaching frow one-half to two-thirds
tha distenoe to pelvie insertion; pelvic a
little mora than half way to anal origin.
Adipose bane mhort, about two-thirde of eye
diamoter.

® Diagnosis, daaoriptinu of subspecies and
oynonymy by MeAllistar (1963515-21).

Madium gized canines on dentary,; enlarging
roeteriorly. Small pointod teeth on premaxil=
lary and maxillary. Canines on anterior end
af tongue enlarged. Falvio origin anterior to
dorsal origin. uotus prneumaticus attached to
anterior end of gaa bladder. Lataral line in-
compleate, oceasing about A head'sm langth along
the body.

Peritoneum light with dark speckles, mores
intanaa dorEally. ¥Yentral portion of body
paley dorsum speckled with black, more intense-
1y around axposad borders of acelea. Chin and
top of head evenly speckled. A dark medio=
lataral bar without pharply delimited border.

In 1ife aides mn iridescent silver, thes back an
oliva grean. Total length te 324 mm according
to Barg (1948). A largar subapecies than O.s.

sperlanus.

Opmerus aparlanus aporlonus {Linnaﬂuu}
{(Fig. 1

Salmo epsrlanus Linnasus, 1758, p. 310.
European seas and rivers.

Eperlanues Schonfoldii Rutiy, 1772, p. 358,
Iraland.

Salmo aperlanc—marinus Bleech, 1782, p. 229
Table 20, Fig. 1, northern and Baltio seas lnd
into rivﬂrn.

Salmo eperlanus var. marinus Walbaum,

1792, p. 7.

Salmo spirinchus Pallas, 1814, p. 387,
lekes and rivers. Oermany, Eurcpean Ruseia,
{Beloozere, Chudak, and ether localities).

L]
fﬁperlanun Rondeletii Willughby, 1789,
Ps 202, Table 6, Fig: 4, Anadremcus in Thames
(unavailable sines it is & Teprint of a pre—
Linnasan edition originally publishad in 1686)7

Salmo eperlanus marinugt Walbaum, 1792,
v« 57 lex. Blooh).

/Eperlanus fluviatilis Ossner, in the syn—
onymy for Salmo eperlanus of Donovan, 1804,
pe 189 (not available, a pre-Linnasan name oited
in a nynonym;iz

Eperlanus vulgaris Oaimard, 1851, p. 207,
p. 18, Fig. 2, Iceland (this spacies not known
in Iceland before or since thism time mocording
to Saemundeson, 1949).

Opmerus . sperlanus natio ladogensis
Berg, 1932, p. 261, Lake Ladoga (infrasubspeoif-
io namea have no status under the Int.Rules
Zdal.HunaanEF
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Dimngnosins

This subepeaies ie diatinguished from -0
mordax by the lower number of pored lateral line
Boales, 4 to 13,

Desoription:
D 7-9y €195 A (11)12-13 (14)) v 8y
F 11-12{135! LL [0}4—1}{16}; midlatarnl amlas

(58)61-693 vertnbras (33,56)5T-61(62,63))
gill-rakers 25-374 bronchiosisgals T{8), py-
lorio easca 3-T. Standard length about 4 to 5
times head length, 5.6 to 6.1 times depth;
peotorals extond one—half to two-thirds tha
distance to the pelvia insertion) pelvies about
helf-way to anal origin. Adipesa baoe short,
about two-thirds the orbit diametar.

Medium miged canines on dentary, enlarging
posteriorly. Small pointed teeth on premazil-
lary and maxillary. Duetus prneumaticus attach—
#d te antorior end of the air bladder. Lataral
line incemplete, ceasing less than a head's
langth eslong the body.

Faritoneum light with dark Brecklen. Baok
graenieh, sides eilver in 1lifa. Tetal langth
to 30T me accoerding to Berg (1948). A smaller
form than Q.e. mordax.

1.24 Standard gommon names and
vernacular nares — Ses Table I.

TABLE I
Btandard common namee and varnacular
names of Camerus eparlanus |L)

Country Jtandard common Verpacular
name name

England emelt

France dparlan

Fatharlanda| smanlt

Finland kuors

Swaden nors

Rarwny nora

Canada smalt, dparlan

ETY gmalt rainbow smelt

UsGR koriuahka ubatka, ogu-—
rechnik, kereha,
snatok, tint,
nores, salaka.

Japan kyuri-uwa

12} Morphology
1«31 Extsrnal morphology

MoAllister (1963), who studied the geo-
graphicrl variability of emelt, came to the

oonolusion that the only differsnce betwsen
dentex and mordax is the vertebral number
{Table II), however this may be hecauss of
lowsr water temperaturs during the davelopmant
of dentax agga. MeAllister thermfores con-
pidered deninx a synonym of mordax. Mordax
and eparlanus differ considerably (eapecially
number of pored lataral line acales = Tabla Vi),
Uaing this character alons ovar 90 parcant of
8ll ths apacimena of both Torms cen ba Baparatad,
Sinos the two forma arae allopatria and ainoe
vertabral and amnal ray differences all ovarlap
congsiderably it is naceesary o considar the
two forme as pubspecifically differont. The
difference is nonolinal (McAllister, 1963 ).

Data on plastio shavagters of differant
smalt populations of Furope and Asim ars Elven
in Tables III-V¥, on meristie charactars in
Table VI,

Flaetio gharactera of the emalt vary cohn-
slderably with age (eapecially haight of fins
and their situationa, width of forehand, aye
diameter). Kirpichnikov (1915) found that
belght of fine decreasea with growth: correla—
tion coefficients betwaan height of A and
standard langth (L) in the White Ses smelt wars
=0.40 and - 0.45 (for varicus samples), bstween
height of D and L were -0,38, —0.42, —0.73;
between P and L ware ~0.45 and <0.47, batween V
and L =0.54. Eys diameter aleo shows a nega-
tive correlationr =0.79 and =075 Snout
length and forehead width incresse with ager
the correlation coeffioients ware + 0.66 and
+0.7T5 Valuea of A=V, P-V, D-d alao incronae,
although the sorrelation coefficisnt im rather
low (usually less than +0.50).

The amelt soale i's very specific (Figs. 2,
3)s  "The smaller year-old emelt has moales
with relatively large focum and no ocomplate
oireculd in the firet growth field whereas scales
of tha larger fish have a mmaller focum and onas
to esveral completed circuli, Both types how-
aver exhibit clearly the diagrostio fesiureas of
a gradual shertening of tha heresshoa—shaped in
incompleate oirculi as growth mlows in lats mes-
son and a dietinot cutting ovaer the first eir-
eulus of the peconl growing season. Later an-
nuli are sasily recognizable, A growth fisld
oontaine a seriea of complete cireuli that
gradually shorten as growth olows, Tha firet
ciroulus that appears in thae Tellowing growing
Bopaon cuts aorcss these shortensd oireuli®
(Baylsy, 1964). The year annuli form as soars
cuteids the series of incomplets ciroull of the
laat growing sesson (Fige.2, 3).  Annulum
formation aterts near Juna. Ciroulus mumber
in the succesmive yeara of growth in different
smelt populations im shown in Table VII.



