
THE    DIFFERENTIAL    CHARACTERS    OF    THE   SALMONID.E
AND   THYMALLID.E.

By   TiiEoDoKE   Gill,   M.   D.,   Ph.   D.

In   1S85   the   name   ThymaUUlcv   was   published,   but   without   definition.
I   have   on   several   occasions   been   requested   to   give   the   distinctive   char-

acters  of   the   family,   and   have   done   so   orally.   A   detailed   exposition
has   been   postponed   in   the   hope   that   I   might   be   able   to   study   the   anat-

omy  of   the   related   forms.   As   no   immediate   i)rospect   of   doing   so   is
offered,   however,   I   submit   diagnoses   of   the   Salmonidw   as   now   restricted
and   the   ThymaUida'.

In   1871   Prof.   Cope,   in   his   system   of   teleostomous   fishes,   named   as
families   of   his   order   of   Isospondyli^   among   others,   the   families   Salmonidce
and   CoregonidfL'.   The   IsospondyJi   with   a   diphycercal   tail   and   "basis
cranii   double"   are   divided   among   those   with   "(«)   parietals   united,"
and   "(rfrt)   parietals   separated   by   supraoccipital."   The   former   {a)
include   the   Hyodontida\   AlhuUda',   Ulojndiv,   Anl<ypida\   CoRECiONiDiE,
Lutodirida\   Saurida',   and   Goiiorhynchida'  ;   the   latter   [aa)   compose   the
AlepocephaUdxc,   SAL:\i()NiDiE,   Chirocentrida',   and   Clupeidxv.

I   at   first   adopted   the   Salmonidcv   and   Coregonidw   in   my   Arrangement
of   families,   but,   on   examination   of   a   skull   of   Coregonus   shortly   before
receiving   proofs   of   that   article,   found   that   it   did   not   have   the   "   parietals
united,"   but   "separated   by   supraoccipital,"   and   thus   agreed   with   the
salmonids.   I   consequently   replaced   the   name   Coregonidcc   by   Micros-
tomid(e,   but   the   printers   retained   the   reference   to   Goregonidw   of   Cope.

As   thus   intimated,   the   true   Coregoni   have   the   same   relations   of   the
supraoccipital,   parietals   and   frontals   to   each   other   as   the   typical   sal-

monids, but  there  is  a  genus  which  manifests  the  character  erroneously
attributed   to   Coregonida'   by   Cope,   and   that   genus   is   ThymalJus.

Thynialliis   is   not   only   distinguished   from   the   true   Salmonine   and
Coregonine   fishes   by   the   junction   of   the   parietals   at   the   middle;   it   has,
in   addition,   supracostal   spines   entirely   wanting   in   the   others;   further-

more,  the   dorsal   is   distinguished   by   its   greater   development,   both   in
extension   and   the   number   of   rays,   as   well   as   its   structure;   instead   of
only   one   or   two   simple   anterior   rays,   as   in   the   Salmonines   and   Corego-
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nines,   there   are   in   Thymallus   many   (7-11)   unbranclied   rays   and   the
rays   in   the   posterior   half   are   mostly   simply   bitid.   The   view   generally
prevalent   (tlint   Thymallus   is   intermediate   between   the   Salmonines   and
Coregonines,   or   that   it   is   a   member   of   the   latter   group),   is   thus   nega-

tived  by   both   the   osteological   j^eculiarities   and   external   characteristics.
The   family   Thymalluhv   is   well   distinguished.

The   diagnostic   characters   wliicli   separate   the   two   families,   Salmonidw
and   Thymallula;   and   the   two   subfamilies   of   the   former   are   now   pre-

sented.  The   genera   and   their   principal   synonyms   are   also   added.
The   desirability   of   exhibits   of   exact   references   to   the   hrst   introduc-

tion  and   uses   of   the   various   synonyms   will   be   evident   to   those   who
are   conversant   with   recent   works   in   which   the   genera   have   been
treated,   and   will   show   Avhy   the   various   names   here   used   are   employed.

Family    SSalmonid^.

<^l)ermopttres,  Dumkkil,  Zool.  Aualytique.  j).  146,  1806.
<^Salmonidi,   Eafinesqi'k,   ludice  (I'lttiolog.  Siciliaua,   p.   32,   1810.
K^Dermojiteria,  Rafinesquk,  Analyse  de  la  Nature,  p.  87,  1815.
<^Salmonoides,  Eisso,  Hist.  Nat.  de  rEuiope  Morid.,  t.  3.
KC^Salmones,  Cuvier,  Regue  Animal  [l*"  ^d.],  t.  2,  p.   1.59,  1817;   2^  ^d.,  t.  2,  p.

301, 1829.
<CiSalmonide8,  Latreille,  Fam.  Nat.  Regue  Animal,  p.  119,  1825.
<^Salmones,  Agassiz,  Sel.  Gen.  et  Sp.  Piscinm  q.  coll.  Spix.,  p.  56,  1829.
<^Salmonacei,  Nilsson,  Prod.  loh.  Scand.,  p.  1,  1832.
<^Salmomda',  Bonaparte,  Oiorn.  Accad.  di  Scienze,  v.  52  (Saggio  Distrib.  Metod.

Animal.     Vertebr.  a  Sangue  Freddo,  p.  37,)  1832.
<CSalmonid(v,  Swainsox,  Nat.  Hist,  and  Class.  Nishes,  etc.,  v.  2,  pp.  184,  283,  1839.
<^Salmo7iida',  Bonaparte,  Nnovi  Annali  delle  Sci.  Nat.,  t.  2,  p.  132,  1838;  t.  4.  p.

272,  1840.
<«S«7r«f)«e.s,  Muller,  Arcbiv  Natnrgescb.,  9.  .Jg.,  1.  B.,  p.  323,  1843.
<^Salmon(Mes,  Valenciennes,  Hist.  Nat.  des  Poissous,  t.  21,  p.  153,  1848.
<^Salmonid(v ,  Adams,  Man.  Nat.  Hist.,  p.  109,  1854.
<^Sahnonidw,  Richardson,  Encycl.  Brit.,  8th  ed.,  v.  12,  p.  245,  1856.
<^Salmonoidel,  Bleeker,  Ennm.  Sp.  Piscium  Arcbipel.  Indieo,  p.  xxxi,  1859.
<CSahti07iida',  Guntiier,  Cat.  Fishes  Brit.  Mus.,  v.  6,  p.  1,  1866.
<^Salmonidiv,  Cope,  Proc.  Am.  Assoc.  Adv.  Science,  1871,  \).  333,  1872.
<^Salmonidce,  GiLi.,  Arrang.  Fam.  Fishes,  p.  16,  1872.
<C^Salmones,  Fitzinger,  Sitzungsber.  K.  Akad.  der  Wissensdi.  (Wicn),  B.  67,  1.

Abth.,  p.  37,  1873.
=Salmonidxv,,  Gill,  Rep.  Smiths.  Inst.  1884,  ]>.  619,  1885.

Diagnosis.  —  Salmonoideans   with   a   sliort   dorsal   tin   of   normal   struc-
ture,  epipleural   appendages   not   develoi^ed,   and   parietal   bones   separated

at   middle   by   the   intervention   of   the   sui)raoccii)ital   which   connects   with
the   frontals,   and   rii)eova   first   discharged   within   abdominal   cavity.

Subfamily    Salmon  iNyE.

<^TrwUes  (Trniiformen),  Latukille,  Fam.  Nal.  dn  Rt«;ue  Animal,  i>.  119  (tribe).
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<^Salmonini,  Bonaparte,  Giorn.  Accad.  di  Scieuze,  v.  52  (Saggio  Distrib.  Metod,
Animal.     Vertebr.  a  Saugnc  Freddo,  p.  37,)  1832.

<^Salinoiiiii(r,  Swainson,  Nat.  Hist,  aud  Class.  Fishes,  etc.,  v.  2,  pp.  5,  283,  1839.
<^Salmonini,  Boxapartk,  Nuovi  Anuali  delle  Sci.  Nat.,  t.  2.  p.  1.32,  1838;  t.  4,  p.

273,  1840.
<^Salmonini,  Bonaparte,  Conspectus  Syst.  Pisciuni,  1850.
<^Sal)no)iiformcs,  Blkeker,  Enum.  Sp.  Pisciuni  Archipel.  ludico,  )).  xxxi,  1859.
<^Salmonlna,  GOnther,  Cat.  Fishes  Brit.  Mus.,  v.  6,  p.  2,  1866.
<^Salmonin(e,  Gill,  Canadian  Naturalist,  n.  s.,  v.  3,  p.  258,  1865.
<^Salmonince,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  289,  1882.
^Salmonimv,  Gill,  Mem.  Nat.  Acad.  Sc,  v.  6,  p.  131,  1893.

Salmoiiids   with   a   deeply   cleft   moiitli,   \o\\g   lower   jaw   articulating
with   the   quadrates   behind   the   eyes,   and   rather   narrow   supramaxillaries
with   incurved   adoral   margins.

The   subfamily   thus   limited   includes   the   genera   Salvelinus,   Cristi-
vomer,   Hucho,   Salmo,   Oncorhynckus,   and   Brachymystax.

Genus   SALVELINUS.

—Salvelini,  Nilsson,  Prodr.  leh.  .Scaud.,  p.  7,  1832.     (Group  of  Salmo.)
^^SalveUnus,  Richardson,  Fauna  Bor.-Am.,  v.  3,  p.  169,  1836.     (Subg.  of  Salmo.)
=zBaione,  Dekay,  Nat.  Hist.  N.  Y.,  part  4,  p.  244,  1842.
^h'iidinyar  {Salvelini),  NiLSSON,  Ofvers.  K.  Vet.  Akad.  Forhandl.,  1848,  p.  64,  1849.
XSalmo,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  165,  1848.
xFario,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  277,  1848.
xSalar,  Valenciennes,  Hist.  Nat.  Poiss.,  a-.  21,  pp.  163,  314,  1848.
^Salmo,  Rapp,   Jahreshefte  Ver.   vaterl.     Naturk.   Wiirttemberg,   10.   .Tahrg.,   p.

162;  Fische  des  Bodeusee,  p.  32,  1854.
=  Salmo,  SiEBOLD,  Siisswasserfische  von  Mitteleuropa,  p.  280,  1863.
^i^Salvelinus,  Gill  and  Jordan,  Jordan's  Man.  Verteb.  N.  U.  S.,  2.  ed.,  p.  356,  1878.
Salmo,  sp.  auct.

Genus    CRISTIVOMER.

=Cfi8tiromer,  Gill  and  Jordan  in  Jordan,   Man.    Vertebr.    N.  U.  S.,  2  ed.,  pp.
356,  359,  1878.

Salmo,  sp.,  auct.  pi.
Genus     HUCHO.

<^Hucho,  GiiNTHER,  Cat.  Fishes  B.  M.,  v.  6,  p.  140,  1866.     (Provisional  name  for
subdivision  of  Salmo).

<C^Hiicho,  Jordan,  Man.  Vertebr.  N.  U.  S.,  1.  ed.,  p.  260,  1876.
=Epitomynis,  Schulze,  Fauna  Pise.  Germ.,  p.  38,  1890.     (Subg.  of  .Salmo.)
Salmo  sp.  auct.  pi.

Genus   SALMO.

<^Salmo  [^y  Tnittw,  Linne,  Syst.  Nat.,  ed.  10,  v.  1,  p.  308,  1758.
<^Salmo,  Lacepede,  Hist.  Nat.  Poiss.,  v.  5,  p.  152,  1803.
<:^Salmo,  Cuvier,  Regne  Animal,  v.  2,  p.  160,  1817.
<iSalmo  {^  Trntta'),  Nilsson,  Prod.  Icli.  Scaud,,  p.  70,  1832.
<^Saimo,  Richardson,  Fauna  Bor.-Am.,  v.  3,  p.  169,  183().     (Subg.  of  Salmo.)
<^Salmo,  Nilsson,  Ofvers.  K.  Vet.  Akad.  Forhandl.,  1848,  p.  64,  1849.
X Salmo,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  165,  1848.
XFario,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  277.
XSalar,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  i)p.  163,  314.
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=Fario,  Rai>p,  Jjvhreshefte   Vor.   \   ate.rl,   Naturk.  Wiirttemberg,  10.  Jahrg.,   p.
162.     (Fisclie  dos  IJodcn  see,  p.  27,)  1854.

=^TruUa,  Siehold,  Siisswasserfiscbe  Mittelenropa,  p.  280,  1863.
<iSalmo,  Gi'NTiiEK,  Cat.  Fishes  B.  M.,  v.  6,  p.  2,  1866.
=rSahno,  Johdan,  Man.  Vertebr.  N.  U.  .S.,  2.  ed.,  pp.  856,  ir.it,  1S78.

Cienns  O  N  C  O  R  H  Y  N  V  II  U  S  .

<^OucoihiinchH>i,  Sucklky,  Annals  Ly(\  Nat.  Hist.  \.  Y.,  v.  7,  p.  :U2,  1862.
=iO)icoi-h!/ii(hus,  (ii'NTilER,  Cat.  Fishes  B.  M.,  v.  (I,  ]).  1;"),  1866.
Salmo  sp.  ralhiH,  Richardson  ct  al.

Genns   B  R  \  C  1 1  Y  M  Y  S  T  A  X  .

^Bmchymiisiax,  (iC'NTiiKH,  V.:\t.  Fislics  B.  M.,  v.  t!,  p.  172,  1866.
Salmo  sp.,  anci.  ]>!.

This   genus   appears   to   be   represented   in   l^^urope   by   the   Sahno   ohtusi-
rostris   of   Heck   el   or   Thymallus   microlepis   of   Steindachuer   (  Sitz.   K.   Akad.
Wissensch.,   1.   Abth.,   v.   70,   p.   307,   1874),*   which   must   therefore   be
called   Brachi/mystdx   ohtnsirostris.   That   species,   at   least,   does   not   ap-

pear  to   belong-   to   the   genus   Salmo   or   Thymallus   as   generally   defined,
and   no   generic   differences   betAveen   it   and   Braehymysta.r   are   evident
from   the   excellent   figure   and   description.

Subfamily  C  o  n  e  a  o  n  i  n  yE .

(Si/iKitijims  (IS  Hubfdmih/.)

■=Core(jonlni,  Boxapakte,  Conspectus  Syst.  Piscium,  1850.
-=Coref/oninw,  Gii.r.,  Joliuson's  New  Universal  Cyclopedia,  v.  4,  p.  1651,  1878.
^CoregonUio',  .Tordan  A:  Gilbert,  Syn.  F'i.shes  N.  Am.,  p.  289,  1882.

{Sjinonym  as  family.)
ft  Coregonido',  Cote,  Proc.  Am.  Assoc.  Adv.  Sci.,  v.  20,  p.  333,  1872.     (Name;  not

diagnosis. )
Salnionids   with   a   small   mouth,   short   lower   jaw   articulating   with   the

quadrates   under   the   eyes,   and   broad   supramaxillaries   with   convex
adoral   margins.

The   subfamily,   besides   the   type   genus,   Goregonus,   is   generally   made   to
include   Stenodns   or   Luciotrutta,   but   I   have   not   been   able   to   examine
a   skeleton   of   the   latter.      It   probably   represents   another   subtamily.

Genus   COREGONUS.

<^Salmo  1^1  ***  Coregoni,  Linnaeus,  Syst.  Nat.,  ed.  10,  v.  1,  p.  310,  1758.
'^Tripteronotus,  Lac6pede,  Hist.  Nat.  Poiss.,  v.  5,  p.  47,  1803.
<^Coregomis,  La]^;cpede,  Hist.  Nat.  Poiss.,  v.  5,  p.  239,  1803.
<Les  Ombres,  Coregoniis,  Cuvier,  R(&gae  Animal,  x.  2,  p.  162,  1817.
=Les  Lavarets  {Coregoniis),  Cuvier,  Regne  Animal,  2.  ed.,  v.  2,  p.  306,  1829.
^Coregonus,  Valenciennes,  Hist.  Nat.  des  Poissons,  t.  20,  p.  454, 1848.

"The  identity  of  Salmo  (or  Salar)  obtusirostris  of  Heckel  and  Thymallus  microlepis
wasrecognized  by  Dr.  Steindachuer  in  1882  (Sitz.  K.  Akad.  Wiss.,  1.  Abth.,  v.  84;
Ich.  Beitr.  xii,p.  15).  Nevertheless,  in  1886,  Dr.  Seeley  in  '-The  Fresh-water  Fishes
of  Europe,"  retained  the  two  nominal  species,  Salmo  obtusirostris  (p.  286)  and  Thy-

mallus microlepis  (p.  358).  If  the  genus  lirachymystax  is  accepted  the  species  in
question  should  apparently  be  referred  to  it.
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'^Coregonus,  Agassiz,  Lake  Superior,  p.  336,  1850.
'^ArgyroKomus,  Agassiz,  Lake  Superior,  p.  336,  1848.
^Coregonitft,  Gunther,  Cat.  Fishes  iu  Brit.  Mus.,  v.  6,  p.  172,  1866.
^Prosopinm,  (Milner)  Jordan,  Man.  Vertebr.  N.  U.  S.  2.  ed.,  p.  381,  1878,
yAllosomi-s,  Jordan,  Man.  Vertebr.  N.  U.  S.  2.  ed.,  p.  361,  1878,  (subg.  oiArgy-

ro-tomus).
Salmo  sp.,  nurf.  vet.

Subfainily   Stenod   ontin^.

Salnioiiids,   -with   a   deeply-cleft   iiioatli,   long   lower   jaw,   articulating
with   the   quadrates   behind   the   eyes,   broad   supra-niaxillaries   with
convex   adoral   margins,   and   bands   of   teeth   on   the   broad   head   of   vomer
and   on   the   i)alatines.

Geinis   BTENODITS.

=Stenodns,  Richardson,  Narrative,  Artie  Land  Exp.,  p.  521,  18.36.
:=Stenodu.s,  Richardson,  Encycl.  Brit.,  8.  ed.,  v.  12,  p.  245,  1856.
^=  Lucioiruita,  Gunther,  Cat.  Fishes  B.  M.,  v.  6,  p.  164,  1866.
Salmo  sp.,   Richardson  olim.

The   genus   Stenodus   was   originally   proposed   by   Dr.   (afterwards   Sir
John)   Richardson   in   an   appendix   to   Back's   ''Narrative   of   the   Arctic
Laud   Expe<lition   to   the   IMouth   of   the   Great   Fish   River,"   etc.,   pub-

lished in   LS3G,   In   his   remarks   on  the   "Fish,"   allusion  is   made  (p.  521)
to   "the   Salmo   Mackenzii.,   which   ascends   from   the   Arctic   Sea,   and   does
not   exist   in   the   more   southern   waters.   This   fish   [he   continued],   though
agreeing   with   the   trouts   in   the   structure   of   the   jaws,   differs   from   all
the   subgenera   established   by   Cuvier   in   the   Begne   Animal   in   having

•   the   teeth   disjiosed   in   velvet-like   bands,   and   broader   on   the   vomer   and
palatine   bones.   From   the   crowded   minute   teeth,   the   name   of   Stenodtis
may   be   given   to   the   subgenus,   of   which   the   inconnu,   or   Salmo   Mac-
lenzii,   is   the   only   ascertained   species."   In   1856   an   elaborate   descrip-

tion  of   the   genus   was   published   by   the   same   author.   The   name   Lucio-
trutta   was   proposed   for   the   same   type   thirty   years   after   Stenodns   by
Dr.   Giinther,   Avho   was   apparently   unacquainted   with   Richardson's
propositions.

Faiuily    THYMALLID^.

=  Coregomd(r,  Cope,  Proc.  Am.  Assoc.  Adv.  Science,  1871,  p.  333,  1872.     (Diagno-
sis only.)

=  ThymaUid(v,  Gill,  Rep.  Smithson.  Inst.,  1884,  p.  619. 1885.
=  ThymalVuhr,  Cope,  Syl.  Lect.  Geol.  Pal.,  p.  23, 1891.
Salmonidw  gen.,  Aiict.  pi.

Diagnosis.  —  Salmonoideans   with   a   rather   long   dorsal   fin   whose   ante-
rior  half   is   composed   of   graduated   simple   rays   and   posterior   half   of

bifurcate   or   little   branched   rays,   epipleural   spines   to   anterior   ribs,   the
parietal   bones   meeting   at   middle   and   excluding   frontals   from   supra-
occipital,   and   ripe   ova   first   discharged   within   abdominal   cavity.
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Genus  TH  YM  A  L  LU  S.

<  L(8  Omhves  {Vorcgonun),  Cuviek,  Ki'guc  Animal,  v.  2,  p.  162, 1817.
=  Les  OmhrvH  (  ThymaUus),  CuviEH,  Regue  Animal,  2.  ed.,  v.  2,  p.  306, 1829.    .
=  Thi/mallux,  NiLssoN,  Prodr.  Ich.  Scaud.,  p.  12, 1832.
=^Aestlie,  Choregon,  Minding,  Lehrb.  Naturgeseli.  Fiscbc.  p.  119, 1832.

The   history   of   Thymalhin   is   somewhat   complicated   with   that   of
Corcffonns.

In   1S16,   Cuvier   gave   the   name   "Les   Ombres   (Coregonus.   Art.)"   to   a
group   comi^osed   of   the   graylings   and   whitefishes.

In   1829,   Cuvier   divided   the   "   Ombres"   into   two   genera   (or   subgenera),
naming   the   <'  Ombres"   or   graylings,   ThymaUus,   and   the   whitefishes
Coregonus.

In   1832,   Minding   gave   the   name   "Aesche,   Choregon^''''   *   to   a   genus   of
which   the   only   species   mentioned   was   the   "   Thymus-Aesche,   G.   Thy-

maUus.'''' The  name  was  evidently  given  as  a  substitute  for  Coregonus
of   Artedi   and   Cuvier   (1817).

Inasmuch   as   Cuvier,   Fleming,   and   others   simply   adopted   Coregonus
from   Artedi   and   Liumieus,   I   do   not   think   that   the   fact   that   they
brought   into   such   prominence   the   ThymaUus   is   sufficient   to   insure   the
acceptance   of   that   species   as   the   type   of   Coregonus.

ThymaUus   was   preceded   by   Thy^nalus,   a   Coleoi)terous   genus   named
by   Latreille   in   1802.   Those   who   think   that   the   two   conflict   may   take
the   name   Choregon   in   place   of   ThymaUus.   \

*  (v.  Xofjyyfu,  ich  fiihre  den  Chor  an.)
t  The  name  Choregon  is  distinct  etymologically  and '  in  form  from  Coregonus.

Artedi,  the  author  of  the  name,  in  his  Philosophia  Ichthyologica  (i».  72),  gave  the
following  etymology :

"Coregonus  a  Kopri  j)npilla  oeuli  &■  yuvm  arguluH  (juia  pupilla  auteriore  parte  in
anguluui  acutum  procurrit."
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