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WESTERN Armaffrxc SMELT QSMERUs BPERLANU. MOKDAX (MITCHILL) AKD
IT5 LANDLOCKED FORMS ‘
by A+ D. Bajkov

Since the first description of the Atlantic smelt from
American weters by S. L. Mitehill in 1814 ichthyologisis of this
continent have recognized Lthet 1t reprecents a seperate specles,
Osmerus méfdé;rﬁitchill (Qsmerus viridescens Le sueur (1818) ).

All the fresh water fopms of this [lsh heve also
usually been talled Qsmerus mordax. Jorden anc Evermann (1836)
pointed out that the western Atlantie smelt differs_t:om the
eastern ﬁtléééic;gsmegua eperlanus (Linne) by sméller scales,
longer gill'fékers &nc stronger teeth., .ecording to the same authors
- mordéax differs from the Korthern Pacific smelt, Osmerus dentex,
by shorter;mgxillafy, which Goes not reééh the poste:iér margin of
eye, a nar:é?ﬁfxbody and & plain édlouration. Hubb (18£5) found
that 03me§ﬁgﬁ§g&dax 1s most like the Pacific foram. 'Thg only
difference he could discover was in the backward extension of the
upper jaw and even this difference, s he sald, was n@t entirely
constants: *in the adult of dentax the end oi maxillary iies about
on the vertical from the posterior m&aain of orbit, whiie i talls
more or lesa short of this vertical in all specimens or mordax
examined," We eéxemined several hundrec of mordsx fromsthe ‘Canadian
coast and come to the conclusion that the length of mexillary !
varies in thls form to the same extent as inAdentggAand eperlanus.
As & matter of?ract, none of these characters are constant. Length
of maxillary varies with the size and sex of fish, depth of body also
varies in diffarent habitats and in the same habitat during the



different seasons. COlouratioﬁ‘depeﬁds on locality, temperature
of the water, season, food,'etc. Usually during the spawning time
the colour of the smelt 1s very much darker,

, After a comparison of this fish with the European smelt
we conclude thet these two forms cannot be separated as different-
species. Smitt (1695) and Berg (1852), also do not distingulsh
Mmericsn smelt as a Saparate sgeciés:from the Emmopean one., S0
it is suggested that the fumericen form shoulé.be'called Osmerus

epsrlanus mardex (Mitehill).

This fish possesses some 1ntormediata characters
between the Turopesn Qsmerus eperlanus and the Pacific Osmerus
‘ggerlanus dantgg; It»ia guite evident from the following
.coﬁperisun between. four enadromous smelts of the Holarctic realm,
that the veriations of characters are overlapping within this group.
Henc:}%ﬁg European form wes described by Linne (1758) rirst it
might be considered &s main specles and ell the rest as its
'geOgraphicai forms or subspecies. There are, of course; in many
places some local veriation of smelt which slightly differs from
typleal forms in number of gill rakers, vertebrae and other
characters (Scandinavian, French, Siberian, Casnedian and American
foims) but all of them are well connected by intermediate
gradations and cannot be sharply differentiated.
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The anadromous. w gperlagus, as well as sll his
geograpnical subspecies, 1f iéﬁulOcked (or adepted) inte Iresh
watér represent J.;:cuacrine‘ forus which }often aiffer from the
parent form(ﬁy s&allér size, shorier ﬁax;llary and wéaker teeth,
Wnile the anegrdaOus forms are almost always of the seue size
fresh:water,onas are #apresanted by dlffereat aiied groups. LeSe
Beig numeo the Eurogaan Lnnihw,luuex forus as Mo T phaet
(Qxacea" o- otnex auLhors) and we ere using the same nomeaclature
yor diatinction of Che “mericun ienklocked smelis. z

1 A ﬁmorpha“nia & non-geographicel form. &4kl fresh water
morpha¢ of swelt are usuellY deep water Iishes which of ten ceannot
be seen &t &ll except ét the time of séawnin&. Iney Spawn
usuaily in Erééks but‘éﬁn spawahiad in4iakes huur'ahOfea, wostdy
at nights, and immediately after spawning they return imto
deeper portiona of the 1ak§. The sucllest forus are‘cntirely
planxtan fesusrs, the Zarger fead mostly on smell swelt. A1l
fresh water saslt nave a very lLarge economicel 1m,ortance us food
for fresh water salmonida. Smelts of &ll ‘sizes are thelchief
food for Mxﬂmnnmmnah, Salmo salar m. gebago aﬁu
:&ngllnna.fgn;&nﬂliﬁ in many iekes in b&nauian and Amerlcan
maritias proviacen. ’

Kendal (1827) has shown thut at &e&st two zypea (or
races) of Lgﬁdl@@?ﬁ@ smelt ocelr 1n the lakes of New bngland end
we think mt at leasi three of ‘the above ueationsd morphae can
be recosnized on thls continent,

(s) Qsmerus eperlsnus m morpins spectrum (Cope)s
Tnis form has been described by Cope (1870) from Wilton Pond,
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Maine, under the nume Qsmc;gg,jggg&;gg. It aiffers from
anadromous fish by its very suall size, not exceeding 75-80 mm.
.(33 inches,and an excéption to 4 inches).

DII 6-9; A II 16-14; P I II-l%; V 1 7; Sque 59-65; LeLs
8=-1%; Gill rakers oU-54; Branchiostegal iays 7; vertebrue 60-64,

Height of anal is 648 § to 9.8 % of body length. Kye
diameter wore tham inverorbilel width (108-110 %) and is 24 % -
&5 % of head length. Head smell, approximately 20 %» of body length.
Mouth smalls Teeth Very weak. Canine teeth on vomer absent.
Maxillary short, hnardly or not at all extending beyond thne middle
of eye. In relation to its small siie, the eyes are very much
larger than in anadromous fdrm; Entirely a plankton feeder, the
main food consisting-ehiefly’of_nxanxgnna,‘gxglggg, Leptodora,
Daphnia, Epischurg end Bosming. Distrivuted in many lakes of New
Brunswick, Meine, etc. In larger lakes it occurs together with
other formé. In smaller lakes it is qfton the only representative,
Spawning period later than in large smelt. In Mill lake and in Lake
Ptopia (New Brunswick) it spawns in the middle of June. During
the spewning period the bedy of the males only is covered by
tiny white tubercles. The majority of this smelt breed at the
end of the second year but among them a certain percent can breed
also at the end of the first year. 3<his is the perallel form of
the Furopean Qsmerus eperlanus morpha sgrinchus Pallas, which
differs fro: anadromous Usmerus eperlanus by the same characters
as pmerieen Qsuerus eperlanus mordax worpha wfrem Qsumerus
gperlenus mordax. As a rule tils forw &lso breed at the end of
the second year but as an exception one-year-old specimens were

observed with ripe gonads during the spawning time,



The Buropean form of this fisk has & wide distribution
ever North Western Furope and 1n meény places has commercial '
importenee and sold es a sclted and dried produet. . A large quantity

of them are caught in Rorth Fussian lakes by weans of selnes duringk

the winter under the ice, They ere & deliclous little fish whieh

are used by many Russi%gs for £ish soup and fish pié, The American

il e < : Y

form does not differ much 4n taste fron Russisn smelt,

[b) - Ogmerus ecperlsnua mordax morphs abbotti (Cope),
which was dedcribed by Cope in 1870, from Cobbosseacontee lake,

O S

T (-

Maine, under the nahe Qsﬁerus gbbotti. This [ish represent an
intermediate form between twe other Amerdican landlocked smelt from
which 1t ecan be, ﬁowever, distinguisheé; It differs from the e
‘snadromous smelt by smallmr size; the largest Speclimenn attain
only & length of 150 mm, |
" Eye 1s relatively L&I“ST th&n both in anadromous
- snd the followinz forms but much smaller than-in the previous ones
The diameter of eye usuaslly equals the 1n+ezor“1tal space, and
1s 19 % - 23 ¢ of head length, ‘
D IT 8-10; A IT 12-15; P I 10-11; V.1 7; Vertcbrae
6065; Squ. $8-65; L.L. 11-21; Gill rakers 51-55} Brunchiostegal
rays 6-<8, %
Hedlght of enal is Ty % £0 8,8 % of body length. Kouﬁh
modorate. Teeth are much s*rongar than in spe gtr un but never as
strong &5 in the following form. The chief difference between
this fish end sgectfgm'is‘thatvthe‘canina teetn on vomer are
always presenﬁialthough they are very often quite thin and weak.
‘The maxilla:y.#egehing only to the‘egd of the pupil but never extéuding
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to the posterior margin of the iyéa

‘This is the most common and best known landlocked smelt
in meny lekes of Cenadien and ﬂmaricgn maritime'prqvinces. It
feeds on plankton &s well &s on insect larvee (Ephemeridae,
Phrygeneidee, Chironomidae, eté.).and smqll fisnes (st;eklebacka,
fry of other fishes). It repregents the main foofl for certein
salmonids. Spwaning time of this fish varies in different-lakes'
from April to May. During this,périod the leed end sides of the
fish ere covered by gmmll white epithelisl tuberclss, especlally in
breeding meles. The main bulk of the spawninmg run consists of two-
year-old fish but three or even fomp-year-olc incividuals have been
observed smony them in Chemcook lake and Lake Utopiz (ew Brunswick).
A certain number of sterile £ish have beeﬁ collected together with
spawning ones and the majority of these éterila individuals were
one year old, « Only & few ripe yearlings, mbstly males, weré
caught during the spawning tima—toaétner withvfhe bulk of spawning fid

4 parsllel form oceurs in European lakes’(ingga, Onega
and others) and hes begen described by L. S. Berg (193é) as‘ggggggg
eperlenus natio ladoeensis which differs from‘gamﬁznaQQngxlanna by
similer cheracters as Qsmerus gucrlanus @Ordax ﬁ.,ﬁnhgzsi from
anadromous QOsmerus eperlanus mordaxs Forma ladogansis is lmportant
commereially in Russia, '

(é) Qsperus gperlanus mordsx ‘morpha utopiensis (morpha
nova), This is the largest American landlocked smelt, In Europe
the parallelvrorm is unknown and if it occurs itxis probably
confused with large specimens of ladogensis (smeitvup té 15 inches
have been éecordod from Lzke Wener, Sweden). However; this morpha
can be easily distinguished on this continent.
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DII 8 AII 12; PI 10; VI 7; Squ.61-65; L.L. 11-18;
Gi1ll rakers 41-54; Branchiostegal rays 7; Vertebrae 60-65.

Height of anal is 6.7 % of body length. Eye diameter less
than interorbital width and composes 18 % of the length of head,
Interorbital width is approximately &3 % of length of head. Head
large, B2.5 % of body length. Mouth very large. 'Upper Jaw about
reaching vertical from the posterior margin of eye. Vomerine teeth
are very strong, fang like. Teeth on tongue are very strong, the
terminal one is the largest, fang like, Teeth on dentale, maxillare
and palatinum., Colouration is very dark almost black above. Black
pigment on head, pectoral and caudal fins.

Size large, up to 280 mm, and more (12 to 14 inches).

This fish occurs in larger and deeper lekes as First Chamcook, Lake
Utopia (New Brunswick). Local fishermen call in "Lath Edging". This
is usually & deep water fish which feed mostly on small smelt

but én certain occaéions it comes to the surface and can be caught
on an artificial fly. Very large smelt have been recorded from

other lakes as Lower Loch Lomond in New Brunswick, Lake Champlain

in New York, Lake Sebago in Maine, etc. It is very likely that all
these large forms can be referred to this morpha. It Lake Utopia

it spawns in early spring when the lake 1s still covered by ice.

Very often all these three morphae occur in the same lake;
as in the case of Lake Utopla, but they spawn in different creeks
gnd in different time and one who collects them during the breeding
season can be almost sure that he has a certain morpha. It is

possible, however, as in the case of many other fishes, these morphae



can interbreed if the spawning periods overlap one with another,

Landlocked smelt were successfully introduced in some
inland lakes in Tited States where they beceme completely established.
A large morpha of smelt has been introduced in the upper waters
of the Great Lakes where 1t has become & true addition to the
fauna, (Creaser, 19z5). .

'  KEY T0 AMERICAN LANDLOCKED FOHMSS

Size small, Adult fish attein & size of 67-80 mm. (2% -
3% inch,) in total length. Eye diameter more than interorbital width.
Mouth small, Teeth very weak, canine teeth on vomer absent. Maxillary
short, usually not reaching the middle of eye. Plaukton feeders: + + «
Qsmerus eperlenus mordax morpha SpecirIum.

Size medium, Adult fish attain size of 120-150 ma, (42 -
‘6 inch.) in total length., Eye diameter equals interorbital widthe
Mouth moderate. Teeth stronger than in previous. Canine teeth on
vomer always present but very wesk. ﬂax;llary reaching to the end of
pupil., Feeds on plankton, bottom insects and small fishes. o o s o
Qsmerus eperlanus mordax morpha abbotid.

Size very large. Adult fish attain & size of 200-300 mm,
(10-14 inech.) BEye diameter less than interorbital width. Canine
teeth on vomer are very strong. Mouth large. 'laxillary extending
beyond the phpil and rezching (or even qxtending) the posterior

margin of eye. Rapacious, feeding on small smelte o ¢ « o o o o

Qsmerus eperlénus mordax morpha Nhdplensis.

*
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