
A  REVIEW  OF  THE  VENOMOUS  TOADFISHES.

By  Barton  A.  BEAN  and  ALFRED  C.  WEED,
Of  the  Division  of  Fishes,  U.  S.  National  Museum.

The  venomous  toadfishes,  genera  Thalassophryne  and  Thalassothia,
are  distinguished  not  alone  from  other  members  of  the  family  Ba-
trachoidide  but  from  all  other  fishes,  so  far  as  known,  by  the  posses-
sion  of  spines  which  are  perforated  for  the  passage  of  a  venom  canal
similar  to  that  in  the  fang  of  a  serpent.  (See  figs.  1-2.)  It  is  prob-
able  that  nearly  all  members  of  the  family  have  the  poison  glands
more  or  less  well  developed,  but,  so  far  as  is  known,  in  only  the  two
genera  mentioned  are  the  spines  perforated.  Some  other  species
have  the  spines  more  or  less  grooved.  (See  fig.  3.)  The  presence
of  poison  glands  and  of  specialized  organs  for  introducing  the  secre-
tion  of  these  glands  into  the  bodies  of  other  animals  is  not  at  all
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Fic.  1.—DoORSAL  SPINE  OF  FIG.  2.—OPERCULAR  SPINE  OF  FIG,  3.—OPERCULAR  SPINE
THALASSOPHRYNE  DOWI.  THALASSOPHRYNE  DOWI.  OF  PORICHTHYS  GREENEI,

uncommon  in  fishes  and  is  not  confined  to  any  one  group  or  family;
also  it  is  not  necessarily  a  characteristic  of  all  members  of  any  group
where  it  may  be  found.

The  presence  of  venomous  organs  among  fishes  has  been  denied
more  or  less  strongly  at  times,  but  is  now  well  proven  in  many  cases
and  will  doubtless  be  shown  in  many  others  as  a  result  of  careful
study  with  proper  apparatus  and  manipulation.  It  has  been  long
known  that  the  wounds  caused  by  the  spines  of  certain  fishes  pro-
duced  symptoms  far  more  serious  than  could  be  accounted  for  by
the  mere  mechanical  laceration  produced  by  the  spines.  In  some
of  these  cases  later  research  has  shown  the  presence  of  poison  glands
on  or  near  the  spines,  while  in  the  sting  rays  (Dasyatis)  and  other
fishes  no  such  structures  have  yet  been  found.
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The  first  record  of  the  specialized  venom  apparatus  of  Thalasso-
phryne  was  made  in  1864  when  Dr,  Albert  Giinther  described  and
figured  it.*  His  description  has  been  copied  many  times  by  various
authors.  The  best  abstract  of  it  is  probably  that  given  by  Dr.
Theodore  N.  Gill?  in  his  paper  on  Life  Histories  of  Toadfishes,  ete.

To  this  account  we  may  add  that  in  the  specimen  of  Thalassophryne
reticulata  which  we  very  carefully  examined,  and  in  which  the  skin
over  the  point  of  the  opercular  spine  had  not  been  ruptured,  the
poison  sac  lay  along  the  whole  outer  surface  of  the  spine  and  not
merely  at  its  base.  The  sac  is  so  placed  that  any  pressure  tending
to  cause  the  spine  to  pierce  the  skin  would  produce  a  corresponding
pressure  on  the  contents  of  the  sac  and  cause  the  poison  to  flow  into
the  wound  with  considerable  force.  In  one  specimen  the  pressure
that  exposed  the  point  of  the  spine  in  a  fish  that  had  been  in  alcohol
nearly  thirty  years  caused  the  contents  of  the  sae  to  be  ejected  to  a
distance  of  2  or  3  feet.  An  unsuccessful  attempt  was  made  to  test
the  poisonous  properties  of  the  contents  of  the  sac.  The  failure
may  have  been  due  to  a  reduction  of  the  poisonous  qualities  by
preservation  or  to  failure  to  inject  the  hardened  secretion  into  the
wound,  In  1865  a  letter  from  Captain  Dow  to  Doctor  Giinther
was  read  before  the  Zoological  Society  of  London,’  in  which  he
described  the  poison  as  producing  fever  similar  to  the  effects  of  the
sting  of  a  scorpion.  He  adds  that  serious  effects  from  the  poison
are  very  rarely  known.

For  the  purpose  of  this  review  we  have  brought  together  twenty-
one  specimens  representing  five  species,  including  specimens  which
are  evidently  Steindachner’s  cotypes  of  Thalassophryne  punctata  and
T.  nattereri.  We  can  find  no  characters  which  will  enable  us  to

separate  Thalassophryne  maculosa  Giinther  from  T.  nattereri  Stein-
dachner,  so  have  adopted  the  older  name.  This  makes  Thalassophryne
maculosa  a  rather  variable  species,  but  the  specimens  at  hand  inter-
grade  so  closely  that  we  can  not  separate  it  at  any  point.  It  is
possible,  although  not  very  probable,  that  the  examination  of  a
large  number  of  specimens  would  still  further  reduce  the  number  of
species  credited  to  the  east  coast  of  South  America.  We  describe
one  new  species,  based  on  the  possession  of  broad  incisor  teeth  and
very  large  eyes.  The  teeth  are  very  different  from  those  of  any  other
species  of  Thalassophryne  known  to  us,  but  resembling  most  closely
those  of  Thalassophryne  reticulata  and  being  a  great  development
of  the  tendency  shown  in  the  teeth  of  this  species.

@ Proc. Zool.  Soc. London, 1864, p. 157, figs. 1 and 2.
b>  Life  Histories  of  Toadfishes  (Batrachoidids),  compared  with  those  of  Weevers

(Trachinids),  and  Stargazers  (Uranoscopids).  Theodore  Gill,  Smithsonian  Miscel-
laneous  Collections  (Quarterly  Issue),  vol.  48,  pt.  4,  pp.  388-427.  Thalassophryne  is
mentioned and figured on pages 402 and 403,

¢ Proc.  Zool.  Soc.  London,  1865,  p.  677.
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The  similarity  in  appearance  between  Vhalassophryne  and  Porich-
thys  is  shown  by  the  fact  that  one  of  the  three  specimens  on  which
Thalassophryne  dowt  was  founded  proves  to  be  Porichthys  greenei.

In  our  descriptions  of  species  of  Thalassophryne  we  have  omitted
the  fish  described  by  De  Vis  as  Thalassophryne  caca,”  as  it  is  clear
from  the  evidence  at  hand  that  this  is  not  a  Thalassophryne,  and  it  is
not  certain  that  it  is  closely  related  to  that  genus.  De  Vis  does  not
state  whether  the  dorsal  spines  are  hollow  or  not,  and  it  is  not  certain
from  his  description  that  there  is  an  opercular  spine  developed  as  a
poison  organ.  He  says  ‘‘gill  covers  with  five  spines.”’  If  this  means
that  there  are  five  opercular  spines,  the  fish  is  very  different  from
Thalassophryne  and  closely  related  to  Opsanus,  if,  indeed,  it  does
not  belong  to  this  genus.  If,  on  the  other  hand,  the  statement
quoted  méans  that  the  author  was  misled  by  appearances  and  con-
sidered  the  branchiostegal  rays  as  spines,  the  species  is  probably  a
Porichthys.  The  mere  fact  of  the  presence  of  two  dorsal  spines  does
not  prove  the  relationship  of  the  fish  to  Thalassophryne.  The  eye
in  many  species  of  toadfishes  is  so  small  and  the  iris  is  colored  so
much  like  the  rest  of  the  fish  that  it  might  easily  appear  as  “an  oval
spot  of  lighter  colored  skin”’  in  a  mounted  specimen.

In  Thalassophryne  the  first  ventral  ray  is  simple  and  articulated,
with  the  spines  closely  appressed  to  it  at  its  base,  while  the  second
ray  is  divided  to  its  base.

It  is  quite  remarkable  that  although  many  poisonous  fishes  have
the  spines  grooved,  only  a  single  small  group,  confined,  so  far  as
known,  to  Tropical  and  South  Temperate  America,  should  have
developed  the  apparatus  more  fully  by  roofing  over  the  groove  and
rendering  more  certain  the  entrance  of  the  poison  into  the  wound.

We  are  indebted  to  the  following  museums  for  the  loan  of  material:
Stanford  University,  Museum  of  Comparative  Zoology,  Cornell  Uni-
versity,  and  Indiana  University.

KEY TO THE GENERA OF VENOMOUS TOADFISHES.

a’.  Opercular  spines  hollow  for  the  passage  of  a  venom  canal;  gill  membrane  narrow;
teeth  blunt  conic  or  incisor,  not  canine.

b!.  Dorsal  spines  two,  hollow.  ........-....2-2---eeeeeceeececeeee  Thalassophryne.
b?.  Dorsal  spines  four,  the  first  two  hollow................2.2..........  Thalassothia.

Genus  THALASSOPHRYNE  Gunther.

Thalassophryne  GUNTHER,  Cat.  Fish  Brit.  Mus.,  vol.  3,  p.  175  (1861);  Proc.  Zool.
Soc.  London,  1864,  p.  150;  Trans.  Zool.  Soc.  London,  vol.  6,  1865,  pp.  436-
439, pl. 68.

Thalassophryne  MEEK  and  Haut,  Proc.  Acad.  Nat.  Sci.  Phila.,  1885,  pp.  52-62.
Thalassophryne  JORDAN  and  EverRMANN,  Bull.  47,  U.  S.  Nat.  Mus.,  vol.  3,  p.  2323

(Nov. 26, 1898).

@  Proc.  Linn.  Soc.  New  South  Wales,  vol.  9,  1884,  p.  546,
Proc.  N,M.  yol,88—10  33
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Dexctor  JonpAN  and  EveRMANN,  Bull.  47,  U.  8S.  Nat.  Mus.,  vol.  3,  p.  2325  (Nov,
26, 1898).

Thalassophryne  OattBy,  Ann.  Queensland  Mus.,  no.  9,  pt.  2,  1908,  pp.  46  and  55.
Dector  OciLpy,  Ann.  Queensland  Mus.,  no.  9,  pt.  2,  1908,  pp.  46  and  54.

Dorsal  spines  two,  perforated  for  the  passage  of  a  venom  canal  as
in  Thalassothia.

Operculum  developed  as  a  slender  spine,  bollow  like  the  dorsal
spines.

Teeth  blunt  conic;  present  on  mandible,  maxillary,  vomer,  and
palatines.

Gill  membrane  narrower  than  in  Porichthys,  reaching  about  to  the
end  of  the  opercular  spine.

This  genus  differs  from  Thalassothia  in  the  number  of  dorsal  spines;
in  the  first  rays  of  the  anal  not  being  separated  from  the  rest  of  the
fin,  and  probably  in  the  somewhat  slenderer  body.

Thalassophryne  differs  from  Porichthys  in  the  dentition,  in  the
character  of  the  spines,  and  in  the  width  of  the  gill  membrane.

The  teeth  of  Thalassophryne  resemble  those  of  young  specimens
of  Opsanus  tau  very  closely  and  are  very  different  from  those  of
Porichthys.

KEY TO THE SPECIES OF THALASSOPHRYNE.

a,  Eye  small,  8  to  12  in  head,  teeth  conic,  more  or  less  flattened  at  tip.
b!.  Dorsal  and  anal  fully  joined  to  caudal.

c!.)  Dorsaliand  ‘anal  Jone*iabout:30'tays  im  eache.  223-2  ee  a  eee  dowit.
c2,  Dorsal  and  anal  shorter,  about  20  rays  in  each...............-...--  amazonica.

b?. Dorsal and anal not united to caudal, the fin membrane behind last rays reaching
to base of outer caudal rays.

d',  Teeth  conic,  only  slightly  flattened  at  tip.
el.  Color  dark  brown  with  numerous  spots  of  black  the  size  of  the  eye  and

smaller.  Teeth  in  a  narrow  patch  across  head  of  vomer.......-.-  punctata,
e?.  Color  brown,  more  or  less  marbled  with  darker  but  without  conspicuous

spots  of  black.  Teeth  in  a  single  row  across  head  of  vomer.....  maculosa,
d?,  Teeth  broad,  almost  incisor,  oval  in  front  view  with  a  long  cutting  edge;  color

dark  grayish  with  a  reticulation  of  grayish  white  lines............  reticulata,
a?, Eyelarge, 5 to 6 in head, teeth broad incisors, cutting edge nearly straight .megalops.

THALASSOPHRYNE DOWI Jordan and Gilbert.

Thalassophryne  dowi  JORDAN  and  GitBERT,  Proc.  U.  8.  Nat.  Mus.,  vol.  10,  1887,
p. 388.

Dector®  dowi  JorDAN  and  EveRMANN,  Bull.  47,  U.  8.  Nat.  Mus.,  pt.  3,  p.  2325,
Nov. 26, 1898.

Thalassophryne  dowi  GILBERT  and  Srarks,  Mem.  California  Acad.  Nat.  Sci.,  vol.  4,
1904, p. 187.

a  We  can  find  no  characters  except  the  slightly  longer  dorsal  and  anal  fins,  the
somewhat  more  elongate  body,  and  other  differences  in  proportions  which  separate
this  species  from the rest  of  the  genus Thalassophryne.  These characters  taken alone
are  not  worthy  of  generic  or  subgeneric  rank.  The  main  character  on  which  the
genus  Dector  was  founded  was  the  joining  of  the  dorsal  and  anal  fins  to  the  caudal.
This,  taken in connection with the greater length of the dorsal  and anal and the more
elongate  form,  would  probably  constitute  a  valid  genus,  However,  Thalassophryne
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Head  34.  Depth  54.  D.II-31.  A.30.  P.17.  V.I,2.  C.  14.
Body  comparatively  elongate,  compressed  behind.  Head  low  and

rather  narrow,  its  length  14  times  its  width.
Eyes  very  small,  about  14  in  snout  and  22  in  interorbital  space,

11  in  head.  Interorbital  width  43  in  head.  Opercular  spine  34  to
4  in  head.  Mouth  oblique,  the  lower  jaw  much  projecting.  Maxil-
lary  23  in  head,  reaching  behind  eye.  Mandible  1%  in  head.  Teeth
moderate,  largest  on  palatines,  present  on  premaxillaries,  mandible,
vomer,  and  palatines.  Teeth  in  a  very  narrow  cardiform  band,
scarcely  more  than  one  row,  on  mandible  and  premaxillary;  some-
times  plainly  two  rows  on  mandible.  A  single  row  across  the  head  of
the  vomer  and  on  the  palatines.  The  teeth  are  all  conic,  slightly
flattened  at  tip.  In  large  specimens  the  two  enlarged  teeth  on  the
head  of  the  vomer  are  very  much  worn  off  and  blunted  by  use.  The
teeth  are  somewhat  longer  than  in  others  of  the  genus  but  do  not
form  enlarged  canines  as  in  Porichthys.  Pectoral  fins  obliquely
rounded,  14  in  head,  reaching  to  about  fifth  anal  ray.  Caudal
rounded.  Last  rays  of  dorsal  and  anal
fully  joined  to  caudal  as  in  Thalassophryne
amazonicd.

Color  in  alcohol,  dark  gray,  darkest  at
base  of  the  dorsal  fins,  black  on  the  spinous
dorsal.  Other  specimens  are  reddish  brown
becoming  black  on  the  spinous  dorsal  and  be-  NSS
low  the  base  of  the  soft  dorsal.  This  ground  eee  ae
color  in  either  case  is  extensively  broken  up  ee
by  fine  marblings  and  mottlings  of  white  or  pale  gray  and  disap-
pears  entirely  above  the  middle  of  the  side  in  the  brown  specimens.
In  the  gray  specimens  the  body  color  is  carried  farther  down  on  the
side  and  ends  much  less  abruptly  than  in  those  with  the  brown  color.
The  top  of  the  dorsal,  the  end  of  the  caudal  and  a  short  band  on  the
ends  of  the  last  anal  rays  is  black.  Below  or  in  front  of  this  is  a
band  of  white  in  the  brown  specimens  or  of  pale  gray  in  the  gray
ones.  This  covers  all  but  the  extreme  base  of  the  dorsal  rays  and
about  half  the  length  of  the  upper  caudal  rays.  On  the  lower  caudal
rays  and  the  anal  the  white  or  light  gray  is  continuous  with  the  color
of  the  body.  Just  below  the  base  of  the  dorsal  the  color  is  interrupted
by  the  white  lateral  line.

We  have  examined  and  measured  nine  specimens  of  this  species
ranging  from  about  4.5  cm.  to  15.6  em.  in  total  length.  The  list
is  as  follows:

reticulata has only four or five fewer rays in dorsal and anal; Thalassophryne amazonica
has a  short  dorsal  and anal  which are fully  joined to the caudal,  and a rather  elongate
form,  and  the  teeth  are  the  same  in  several  other  species  of  Thalassophryne,  as  in
T.  dowi.  These  considerations  so  reduce  the  value  of  the  characters  assigned  to  the
genus Dector  that  we can not  even accord it  subgeneric  rank,
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No.  1555,  Indiana  University,  Punta  Arenas.  Dredged.  Coll.
Dr.  Wesley  Newcomb.  (Old  number  923.)  About  4.5  cm.  long.
This  is  one  of  the  cotypes  of  Thalassophryne  dowi.%

No.  410,  Leland  Stanford  Jr.  University,  Panama.  Coll.  Alba-
tross.  Two  specimens,  6.5  em.  long  and  14.1  em.  long.

No.  39085,  U.  S.  Nat.  Mus.,  Punta  Arenas,  Costa  Rica.  Coll.  Dr.
Wesley  Newcomb.  One  specimen,  9.7  cm.  long.  Type  of  Thalas-
sophryne  dow.

No.  41232,  U.  S.  Nat.  Mus.,  station  2800,  str.  Albatross,  8°  51’  N.,
79°  31’  30’  W.,  March  30,  1888;  7  fathoms;  bottom  green  mud.
Bay  of  Panama.  Two  specimens,  10.6  cm.  and  12.5  em.  long.

No.  414380,  U.  S.  Nat.  Mus.,  station  2800,  str.  Albatross.  One
specimen,  13.1  cm.  long.

No.  6875,  Leland  Stanford  Jr.  University  Museum,  Panama.  Coll.
C.  H.  Gilbert.  One  specimen,  15.6  cm.  long.  This  specimen  was
figured  by  D.  8S.  Jordan  in  the  plate  which  we  copy  from  Proc.  Cal.
Acad.  Sci.  1896,  ser.  2,  vol.  6,  p.  231,  pl.  38.

No.  2100,  Cornell  University  Museum,  Panama.  Coll.  Dr.  Wesley
Newcomb.  One  specimen,  11.3  cm.  long.

a  The  first  recorded  specimen  of  Thalassophryne  dowi  was  collected  by  Dr.  C.  H.
Gilbert  through the  agency  of  Captain  Dow and was  given  the  manuscript  name dowi
in  his  honor.  This  specimen  was  destroyed  in  the  Indiana  University  fire.  Later
Dr.  B.  G.  Wilder  sent  Dr.  D.  S.  Jordan  three  specimens,  probably  collected  by  Captain
Dow  for  Doctor  Newcomb.  These  specimens  were:

No.  1555,  Corne  1  University  Museum,  from  Panama.  From  Dr.  Wesley  Newcomb.
Dredged.  One  specimen.

No.  1556,  Cornell  University  Museum,  Punta  Arenas,  Costa  Rica.  Dredged.  Two
specimens.

One  specimen  numbered  1556  was  sent  by  Doctor  Jordan  to  the  U.  8S.  National
Museum  as  the  type  of  the  new  species.  One  of  the  others  was  returned  to  Doctor
Wilder  as  a  cotype.  This  specimen  has  been  examined  by  us  and  proves  to  be  a
Porichthys,  probably  greenei.  The  third  specimen  (numbered  1555?)  can  not  be
found  unless  the  one  sent  us  from  the  Indiana  University  is  the  same,  in  which
case  it  should  be  recorded  as  Panama,  Coll.  Newcomb,  instead  of  Punta  Arenas,
Coll.  S.  E.  Meek.

(In  reply  to  our  request  for  information  as  to  whether  he  had  collected  fishes  in
Costa  Rica  as  indicated  on  the  original  label  sent  with  the  Indiana  University  speci-
men,  we have the following letter  from Doctor Meek:

‘“When  I  went  to  Cornell  University  in  1885  I  found  there  some  fishes  which  I  was
sure were new. I sent them to Doctor Jordan and he wrote me it was a species he had
described  but  type  and  description  were  burned  in  the  fire  at  Indiana  University
in  1883.  I  sent  him  the  data  and  he  described  the  species.  I  did  not  collect  the
specimens  and  know  no  more  about  them.  It  is  quite  certain  the  fishes  in  question
were  collected  by  Doctor  Newcomb  at  Punta  Arenas,  Costa  Rica.

“*(Signed)  S.  E.  MEEK.
‘“Cuicaao,  Inu.,  May  9,  1910.’’)
Doctor  Wilder  had  a  third  specimen,  No.  2100,  which  he  did  not  send  to  Doctor

Jordan,
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Measurements of nine specimens of Thalassophryne dowi.

{If less than nine specimens were measured, the exact number is indicated in parentheses.]

Maximum. , Minimum. Average.
|

Potallength =. 62 2 265< sscscccsecs.- I? “Ube Otems (een. eee 11.7 em. (8)
Spandardilength. 2225. fod. cee ese 13.6 em. 3.9 cm. 9.5em.
Body:

Deptbac  a  eects.  se  shack  owe  -  206  .  155  .  189  5.29  in  standard  length.
WHACt  eee  ee  et  Se  Pa  ly  ig  -  141  .  158  6.33  in  standard  length.7  |  sts  «  >Depth  at  ventrals.............-  .172  -  149  -  161  E71  i  oe  length.
Depth  of  caudal  peduncle.  ..--.  |  .068  |  -  053  -  056

Head:
THOT  erarsrerc  atc  eters  oe.  See  celal  -  316  .  264  .  286  3.50  in  standard  length.
Witt  heesse  ere  eee.  oats  .  240  .  192  .  221  4.52  in  standard  length.
Interorbital  width.............  -  O89  -  055  -  063  4.54  in  head.
PUNO UL Deere sete cate acre see cio obese - O41 . 027 . 032 8.93 in head.

Wave  Ye  s  {8.55  in  standard  length.Maxillary  seu.  Soeo  ote  cea  .125  |  .110  117  12.67  in  head.  §
oo  ana  se  3  Se  {6.37  in  standard  length.Mandible...............-------  .  162  .143  £157  {183  tn  head.  8

OnD  tae  e  enc  Sees  een  tarats  0389  -O18  .  026  11.0  in  head.
Dorsal (spinous):

Distance  from  snout.......----  .  280  .  248  .  262  3.82  in  standard  length.
Length  of  base................-  .  104  .071  -  095  3.01  in  head.
Height  of  first  spine..--.......-  -  O91  -  063  -  078  3.67  in  head.
Height  of  second  spine.........  -  098  -  O81  .  088  3.25  in  head.

Dorsal (soft):
Distance  from  snout.........-.  .  393  .  359  .  378  2.65  in  standard  length.
Length  of  base................-  .  641  .  607  .  622  1.61  in  Standard  length.
Height  of  first  ray..............  .  082  .  048  -  070  (8)  4.09  in  head.
Height  of  longest  ray..-......-.  -178  2115  .  139  (8)  2.06  in  head.
Height  of  last  ray..............]  .178  =  55  -  O88  (8)  3.25  in  head.

Anal:
Distance  from  snout.........-.  411  .  384  .  391  2.56  in  standard  length.
Length  of  base.................  -  616  .  589  .  609  1.64  in  standard  length.
Height  of  first  ray...........-.-  _  .060  |   .037  -  048  (8)  5.96  in  head,
Height  of  longest  ray...........  |  .095  |  .  059  .077  (8)  3.71  in  head.
Height  of  last  ray..............|  -  063  .  044  .  057  (8)  5.02  in  head.

Caudal:  |
Length  of  middle  rays.........  .  161  |  lon  .  152  (8)  1.88  in  head.
Length  of  outer  rays...........  in  l25  -  O51  -  093  (4)  3.08  in  head.

Pectoral:
Distance  from  snout...........)   .303  .  266  .  286  3.50  in  standard  length.
enetherecss.deecne  ee.  ae  .214  oLT7,  .  193  5.18  in  standard  length.Ventral:

:  F  |  ;  &  1.48  in  head.Distance  from  snout........-.  -|  194  -161  379  ee  in  standard  length.
|  |  ;  8.13  in  standard  length.Misr  ghee  tase  ein  a  saree  |  .143  103  123  tot  in  Heed:

Branchiostegals...................-  |  6  6  6
Onsale  es  eee  ao  ete  arcs  |  II-33  II-29  II-31
JX)  1)  ee  ene  an  ce  |  33  29  30
ORGS  Seas  oo  eee  oe  ee,  See  |  16  13  14
RCCUOP  Al  oie.  ccccetnc  ae  cies  acce  occa  |  18  16  17  (8)
Wertralll:  cacccccc  ha  ccce  too  sweotecwe  i  D2  eee?  12

THALASSOPHRYNE AMAZONICA Steindachner.

Thalassophryne  amazonica  STEINDACHNER,  Sitzungsb.  kais.  Akad.  Wiss.  Wien.,
vol.  74,  pt.  1,  June-Dec.,  1876,  p.  161.

Thalassophryne  amazonica  MreK  and  Hat,  Proc.  Acad.  Nat.  Sci.  Phila.,  1885,
p. 54.

Head  3%.  D.  II-20.  A.18.  P.  13-14.  V.  I,  2.
Body  rather  elongate.  Head  rather  narrow,  14  longer  than  wide.

Eyes  small.  Snout  less  than  interorbital  width.  Interorbital  width
twice  eye.  Opercular  spine  long  and  slender.  Mouth  oblique,  the
lower  jaw  prominent.  Teeth  conic,  more  or  less  blunt,  smallest  in



518  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  VOL.  38.

premaxtllary  and  largest  on  vomer.  The  teeth  are  uniserial,  except
near  the  symphysis  of  the  mandible,  where  they  are  in  two  rows.
Pectoral  long  and  pointed,  reaching  third  or  fourth  anal  ray.  Last
rays  of  dorsal  and  anal  fully  joined  to  the  caudal  as  in  Thalassophryne
dowi.

Color  bright  brown  with  spots  and  marblings  of  darker.  Two
faint  dark  cross  bands  on  head.  Five  (or  six?)  dark  cross  bands  on
body;  the  first  covering  the  spinous  dorsal,  the  other  four  (or  five  ?)
along  the  soft  dorsal.  The  dark  brown  spots  form  irregular  rows
on  the  dorsal,  anal  and  pectoral  fins.

We  have  not  been  able  to  examine  any  specimens  of  this  species
and  know  it  only  from  Steindachner’s  original  description  which  was
apparently  based  on  three  or  more  specimens.

THALASSOPHRYNE PUNCTATA Steindachner.

Thalassophryne  punctata  STEINDACHNER,  Sitzungsb.  kais.  Akad.  Wiss.  Wien.,
vol.  74,  pt.  1,  June—Dec.,  1876,  p.  169.

Thalassophryne  punctata  Meex  and  Haut,  Proc.  Acad.  Nat.  Sci.  Phila.,  1885,
p. 54.

Head  23  to  24.  Depth  3?  to  4.  D.  II-20  to  21.  A.19.  P.  15.
Veal  2s,  Ox  14  too:

Body  short  and  thick,  compressed  behind.  Head  low  and  broad,
the  length  and  width  about  equal.  Eyes  very  small,  14  to  14  in

snout  and  2}  to  24  in  interorbital  width,  11  to
12  in  head.  Interorbital  width  5  in  head  (4

i  according  to  Steindachner).  Opercular  spine

.  5s  about  8  in  head.  Mouth  nearly  vertical,  the
Bi  LGR  sue  ee  lower  jaw  much  projecting.  Maxillary  2  to  24

LASsOPHRYNE  puncrata.,  1M  head,  reaching  behind  eye.  Mandible  14  in
X  J6  pramerers.  Fist,  head.  Teeth  small,  conic,  with  the  tips  slightly

flattened;  in  two  rows  near  symphysis  of  man-
dible,  in  a  very  narrow  band  on  premaxillary,  in  a  narrow  patch
across  head  of  vomer,  elsewhere  uniserial.  Pectoral  fins  obliquely
rounded,  reaching  to  about  fifth  or  sixth  anal  ray,  14  to  14  in
head.  Caudal  strongly  rounded.  The  fin  membrane  behind  the
last  dorsal  and  anal  rays  just  reaches  the  base  of  the  caudal  rays.

Color  in  aleohol:  Above  brown,  below  dirty  white,  the  fins  all
margined  with  dark  brown,  shading  to  the  body  color  at  the  base  of
the  fin,  the  anal,  ventral  and  lower  rays  of  the  pectoral  with  small
white  tips.  A  very  narrow  yellowish  tip  to  caudal.  The  upper
surface  of  the  body  and  all  the  fins,  except  the  anal  and  ventrals,
thickly  covered  with  small  round  black  spots,  some  of  which  are  as
large  as  the  eye,  the  others  smaller.
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We  have  examined  two  specimens  of  this  species,  as  follows:
No.  4632,  Mus.  Comp.  Zodél.,  Porto  Seguro,  Brazil.  Coll.  Hartt

and  Copeland,  Thayer  Expedition.  One  specimen,  16.3  em.  long.
Cotype  of  Thalassophryne  punctata.

No.  12725,  Mus.  Comp.  Zoél.,  Bahia,  Brazil.  Coll.  C.  F.  Hartt,
1867.  One  specimen,  15.2  em.  long.

Measurements of two specimens of Thalassophryne punctata.

|  San  ES  BoteNo.  12725,  Mus.  Comp.  Zool.  No.  4682,  eo  Z001.

Motallength id -s2. sc ses aces ae Ses. LADO aeeee see eeeree eee een 16.3 em.
Standard length. -....200. 252-2... Wg Te Cie ee eee eer ees rae 13.1 cm.
Body:  ;

Depth..... PO RA 8.5 Scat .244 4.10 in standard length... .. _ 267 3.75 in standard length.
VG  Cine  Se  Salt  244  4.10  in  standard  length...  ..  .267  3.75  in  standard  length.
Depth at ventral fins.......... -A8S9 5.29 in standard SSE arbre -198 5.05 in standard length.Depth of caudal peduncle. .... .O87 4.07 in head... ------.----| 099 3.67 in head.

Head:
eneth. 5.2/2. a0 aSeseesieseses .354 2.82 in standard length... -. | 366 2.73 in standard length.
Wid tht Seemas) ae Fes Le ees .346 2.89 in standard length... .. | .359 2. 7 )in standard length.
Interorbital  width.............|  .071 5.00 in head...............-.  076 4.8 in head.
Length of snout.....:..:...... 043" (8:24in hedd 22220. 22<-255 .042 8.72 in head.
Length of maxillary........... .157 6.33 in standard length... -. | .175 5.71 in standard length.2.26  in  head.  2.09  in  head.
Length of mandible. ........-.. .236 4.24 in standard length... -. -244 4.10 in standard length.1.50  in  head.  1.50  in  head.
Diameter  of  orbit............-.  .029  12.2  in  head.  .034  10.8  in  head.

Dorsal  (spinous):  ,
Distance from snout...........| .354 2.82 in standard length... -. | .305 3.28 in standard length.
Length of base... ...-...2< 2:2: 079 4.48 in head................ -122 3.00 in head.Height at first spine.......... 1063" 5:63 Im head's 2.52: .220.2-.-% F .076 4.82 in head.
Height at second spine........ 079 4.48 in head............---. -076 4.82 in head.

Dorsal  (soft):  |
Distance from snout. ....-.--.| .449 2.23 in standard length. .... .458 2.18 in standard length.
Length of base................ .551 1.81 in standard length. ..-. -042 A 85 in standard length.Height at first ray.4........-. LES. 3001 heads .222 22.05 2cee8 -130 2.82 in head.Height at longest ray ee eke ae liga: M2. 4tin: NeaGe..c —. esse 2s -183 2.02 in head.
Height at last ray............. 095° 3:/2\Im:nead). -....2562..22-2 2. 114 3.21 in head.Anal:
Distance from snout. .......-. .519 1.93 in standard length. .._. 495 2.02. ~tandard length.
Length of base................ -481 2.08 in standard length. .... .005 1.98 in standard length.
Height at first ray............ Oflero- 00m head fe 4.282.225 54. .069 5.30 in head.
Height  at  longest  ray.........  142  2.50in  head................  130  2.82  in  head.
Height at last ray............. .087 4.07 in head..............-. | .099 3.67 in head.

Caudal:  |
Length of middle rays. - --- os} whOR. 1-80 heads 6. lo. cnc -244 2.00 in head.
Length of outer rays.......... 126, 2:80 In: head's. 222222.2022.28 | .092 3.98 in head.

Pectoral:
Distance from snout. ...-...-- .370 2.70 in standard length. .... 382 2.62 in standard length.
One UNSs case 28s ctae eee: | .268 3.73 in standard length... .. -244 4.10 in standard length.1.3  in  head.  1.5  in  head.

Ventral:
Distance from snout. ......... | .228 4.39 in standard length. .... .239 4.18 in standard length.TESTI Cts ata soe cane nn ela: | 165 6.06 in standard length... .. -191 5.24 in standard length.2.54  in  head.  1.  92  in  head.

IBTANGMIOStePalS. soe sescsee os asess.0|t On cmmcs ccc ciese te lene seared anos 6.OF  Ge  Beco  ea  yeep  aa  |  Ti  Deere  arcs  ee  Re  eee  ee  TI-20
PSNI  tee  cok  or  toc  eee  |G:  Spee  es  8  sind  See  a1  Vee  19.
Caudal  Bo  a  Ae  ees  sl  Ue  ae  Pawo  oc  ee  ein  ee  15.
RCCTOMA  tit  saa  to  anes  sie  |  1  ee  ee  ene  aS  a  15.
Ventral............:...  seat  aMa  a  oe  T-2  i

THALASSOPHRYNE MACULOSA Giinther.

Thalassophryne  maculosa  GUNTHER,  Cat.  Fish.  Brit.  Mus.,  vol.  3,  p.  175,  1861.
Thalassophryne  maculosa  GUNTHER,  Trans.  Zool.  Soe.  London,  vol.  6,  1865,  p.

436, pl. 68.
Thalassophryne  nattereri  SvEINDACHNER,  Sitzungsb.  kais.  Akad.  Wiss.  Wien.,  vol.

74,  pt.  1,  June—Dec.,  1876,  p.  163.
Thalassophryne  maculosa  and  Thalassophryne  nattereri  Merk  and  Hawn,  Proc.

Acad.  Nat.  Sci.  Phila.,  1885,  pp.  53-54.
Thalassophryne  maculosa  JORDAN  and  EverRMANN,  Bull.  47,  U.  S.  Nat.  Mus.,  vol.

3, p. 2324.
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Head  23  to  3.  Depth  34  to  4.  D.II-20.  A.  19.  P.  14  to  16.
V  2m  iastoc5:

Body  short  and  thick,  compressed  behind.  Head  low,  about  as
long  as  broad.  Eyes  very  small,  less  than  snout,  about  half  inter-
orbital  width,  94  to  12  in  head.  Interorbital  width  43  to  54  in
head.  Opercular  spine  about  3  in  head.  Mouth  oblique,  the  lower
jaw  much  projecting.  Maxillary  24  to  24  in  head,  reaching  behind
eye.  Mandible  14  to  13  in  head.  Teeth  moderate,  largest  on
palatines,  in  two  rows  on  front  of  mandible,  in  a  very  narrow  band
on  premaxillary,  elsewhere  uniserial.  The  teeth  are  rather  bluntly
conical  and  somewhat  flattened  at  tip.  Pectoral  fins  obliquely
rounded,  14  to  12  in  head,  reaching  about  to  sixth  anal  ray.  Caudal
rounded.  The  membrane  from  the  last  rays  of  dorsal  and  anal
reaches  to  about  the  middle  of  the  outer  caudal  rays  in  one  specimen,
to  the  base  of  these  rays  in  others.

Color  in  alcohol:  Brownish  above,  becoming  abruptly  white  below
in  the  cotype  of  Thalassophryne  nattereri.  In  this  specimen,  as  in  one

other  which  we  have  examined,  the  fins  are  all
margined  with  white,  below  which  is  a  dark  band
which  is  darker  than  the  color  of  the  back.  In
the  third  specimen  examined  the  dorsal  lacks  the

ad  et  ed  Ce  white  margin  and  the  color  is  much  darker,  prac-
LassopHRYNeE  macutosa.  tically  as  described  for  Thalassophryne  maculosa.

10  DIAMETERS?  JtaeyA0  We  can  find  no  characters  which  will  separate
ia  Thalassophryne  maculosa  Giinther  and  Thalasso-

phryne  nattererr  Steindachner.  In  the  original  descriptions  they  are
separated  by  the  color  and  by  the  supposed  fact  that  one  had  one
more  ray  in  dorsal  and  anal  than  the  other.  In  our  examination  we
find  that  the  cotype  of  Thalassophryne  nattereri  has  the  fin  count  of
Thalassophryne  maculosa,  while  another  specimen  very  similar  to  the
cotype  and  one  intermediate  in  coloration  or  nearer  to  Thalasso-
phryne  maculosa  have  the  number  of  rays  assigned  to  7.  natterert.

We  have  examined  three  specimens  of  this  species,  as  follows:
No.  12726,  Mus.  Comp.  Zoél.,  Para,  Brazil.  Coll.  L.  Agassiz,

Thayer  Expedition.  One  specimen  10.6  cm.  long.  Cotype  of
Thalassophryne  nattereri.

No.  12724,  Mus.  Comp.  Zo6l.,  Curuca,  Brazil,  a  small  place  on  the
coast  just  south  of  the  mouth  of  the  Amazons.  Coll.  L.  Agassiz,
Thayer  Expedition.  Two  specimens,  13.7  em.  long  and  16  cm.  long.
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Measurements of three specimens of Thalassophryne maculosa.

No. 12726, Mus. Comp. eros
Zool. (cotype of Thal- No. Pei ee Comp.
assophryne  nattereri).  oe

Total length... < -s<.-..:: (ARO:GICMe Sassen: sSas.ac% 13.7: CM S222 cscs s'ssoeaes
Standard length.......-.- PP SLOCMS 20 cceaedis ee dese VTC Mee ise cence eee
Body:

Wepthersencescscicess .282 3.55 in standard | .251 3.98 in standard
|  length.  length.

Wild Greve ste Sane = 259 3.86 in standard | .279 3.58 in standard
length.  length.

Depth at ventral fins.) .212 4.72 in standard | .189 5.29 in standard
length.  length.

Depth of caudal pe- | .094 4.12 in head....... .081 4.11 in head.......
duncle.

Head:
When eth: a eece ees 22s .387 2.58 in standard | .333 3.0 in standard

length.  length.
Width... eeeee some .341 2.93 in standard | .351 2.85 in standard

length.  length.
Interorbital width....| .071 5.4 in head........) .063 5.3 in head........
Length of snout...... .047  8.24in head....... | 041 8.13 in head.......
Length of maxillary..| .176 5.68 in standard .135 7.41 in standard

length.  |  length.
2.2  in  head.  2.5  in  head.

Length of mandible ..) .235 4.26 in standard | .225 4.44 in standard
length.  length.

1.6  in  head.  1.5  in  head.
Diameter of orbit... .. .041 9.4 in head.......- 1027 12°3)in head.=....2 52

Dorsal (spinous):
Distance from snout..} .318 3.14 in standard | .270 3.71 in standard

length.  length.
Length  of  base.......  129  3.00  in  head.......  117  2.84in  head.......
Height at first spine. .| .094 4.12 in head....... .090 3.70 in head.......
Height at second spine} .106 3.65 in head......- -L08 3.08 in head......-

Dorsal (soft):
Distance from snout..| .470 2.13 in standard | .459 2.18 in standard

length.  length.
Length of base....... 530 1.89 in standard | .541 1.85 in standard

length.  length.
Height at first ray....| .153 2.53 in head....... 135 2.46 in head.......
Height at longest ray..| .176 2.20in head....... ASO 1.85 in head.......
Height at last ray ....| .106 3.65 in head....... .099 3.33 in head......-.

Anal:
Distance from snout..| .494 2.02 in standard | .459 2.18 in standard

length.  length.
Length of base....... 506 1.98 in standard | .541 1.85 in standard

length.  length.
Height at first ray....| .082 4.72 in head....... 072 4.63 in head.......
Height at longest ray.| .153 2.53 in head....... 135 2.46 in head.......
Height at last ray ....| .094 4.12 in head....... .090. 3.70 in head.......

Caudal:
Length of middlerays.| .247 1.57 in head....... .234 1.44 im head.......
Length of outer rays. .| .129 3.00 in head....... .045 7.40 in head......-

Pectoral:
Distance from snout..| .877 2.65 in standard |} .333 3.00 in standard

length.  length.
LON EE s.< o1e5 e02.0:5 cicdee .282 3.55 in standard | .252 3.97 in standard

length.  length.
1.4  in  head.  1.3  in  head.

Ventral:
Distance from snout..| .188 5.32 in standard | .189 5.29 in standard

length.  length.
ISON SUM cere cre crewiet nets .200 5.00 in standard | .162 6.17 in standard

length.  length.
1.94  in  head.  2.03  in  head.

Branchiostegals.........- Gre oat cee eh cates cts Gis Se an oe cee a Soe mena he
DOTS [eee Moe emcees & W200 s 8 ce oe a eee MeO pe the see winners aie
PANNE Specie Ne 2 arsine oe yee 10 ees ee a sete LOM aR teat aera eae
WAUGAN o.oo cme wecciciccis AI Ae 8 tien te artes ares © Lee earn
E1220 10) 1: | eS ane Us... 2 eo ee oc se st Git Meee omen ee sect
MONLTAl ce sesecesecic06 cc oe eco a.o ccd ciacree ae Die aes gee eee

No. 12724, Mus. Comp.
Zool.

16.0em
13.1em
252 3.97 in standard

length.
275 3.64 in standard

length.
91  5.24  in  standard

length.
.099 3.67 in head.

.366 2.73 in standard
length.

.366 2.73 in standard
length.

.080 4.6 in head.
-038 9.63 in head.
160 6.25 in standard

length.
2.3 in head.

-236 4.24 in standard
length.

1.5 in head.
-031 11.8 in head.
-298 3.36 in standard

length.
107 3.42 in head.
-092 3.98 in head.
.099 3.67 in head.
412 2.43 in standard

length.
588 1.70 in standard

length.
107 3.42 in head.
168 2.18 in head.
.099 3.67 in head.
495 2.02 in standard

length.
505 1.98 in standard

length.
.069 5.30 in head.
.122 3.00 in head.
.092 3.98 in head.
-221 1.66 in head.
.076 4.82 in head.
390 2.56 in standard

length.
259 3.86 in standard

length.
1.4 in head.

-244 4.10 in standard
length.

153 6.54 in standard
length.

2.39 in head.
6.
II-20
19.
14.
Ui
1,2
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THALASSOPHRYNE  RETICULATA  Giinther.

Thalassophryne  reticulata  GUNTHER,  Proc.  Zool.  Soc.  London,  1864,  pp.  150  and
155.

Thalasso phryne reticulata GUNTHER, Trans. Zool. Soc. London, vol. 6, 1868, p. 437,
pl. 68.

Thalassophryne  reticulata  Meex  and  Hatz,  Proc.  Acad.  Nat.  Sci.  Phila.,  1885,
pp. 54 and 55.

Thalassophryne  reticulata  SAvTSCHENKO,  Atlas  des  Poissons  Vénéneux,  1886,  p.
39, pl. 10, fig. 1.

Thalassophryne  reticulata  JORDAN  and  EveRMANN,  Bull.  47,  U.  S.  Nat.  Mus.,
vol.  3, p. 2325, November 26, 1898.

Thalassophryne  reticulata  GILBERT  and  Starks,  Mem.  California  Acad.  Nat.  Sci.,
vol. 6, 1904, p. 186.

Heade3:  Depth  5%.  °  Ds  TI-27%  “As  2b  nab  i  eV  lie  2  alee
Body  moderately  elongate,  compressed  behind.  Head  low,  the

width  slightly  less  than  the  length,  the  difference  about  equal  to
length  of  orbit.  Eyes  small,  a  little  less  than  snout  and  1.7  in  inter-
orbital  space,  83  in  head.  Interorbital  width  5  in  head.  Opercular

spine  3}  to  5  in  head.  Mouth  nearly  verti-
‘al,  the  lower  jaw  very  prominent.  Maxil-

lary  24  in  head,  reaching  behind  eye.  Man-
dible  13  inhead.  Teeth  rather  short,  conic
incisors,  oval  in  front  view,  with  a  long  cut-

b  ting  edge  extending  nearly  around  the  ex-
Fic.  7.—Tootu  or  THaLasso.  posed  partof  the  tooth,  uniserialin  mandible,

PHRYNE  RETICULATA.  X16p1AM-  premaxXillary,  vomer,  and  palatines,  except
en  a  ae  that  near  the  symphysis  of  the  mandible

and  near  the  front  of  the  premaxillary  the  teeth  are  crowded  so  as  to
appear  in  two  very  irregular  rows  or  a  narrow  cardiform  band.  There
are  no  teeth  on  the  shaft  of  the  vomer,  the  single  row  of  teeth  on  that
bone  being  a  direct  continuation  of  the  row  on  the  palatines.  There  is
no  indication  of  a  tendency  to  form  canines  in  fish  of  any  size.  Pec-
toral  fins  obliquely  rounded,  14  in  head,  reaching  to  about  sixth  or
seventh  anal  ray  (eighth  in  the  smallest  specimen).  Caudal  rounded
except  in  the  smallest  specimen,  where  it  has  the  upper  and  lower  rays
(one  upper  and  one  lower  ray)  much  produced,  the  middle  rays  1%
in  length  of  outer  ones.  The  fin  membrane  behind  the  last  dorsal  and
anal  rays  just  reaches  to  the  base  of  the  caudal  rays.

Color  in  alcohol  dark  gray  with  a  conspicuous  reticulation  of
grayish  white  lines  above,  grayish  white  below.  The  spinous  dorsal
istblack.  All  the  other  fins  are  colored  like  the  back  and  edged  with
white.  Whole  mandibular  region  colored  like  the  back,  but  with
finer  reticulations.

We  have  examined  five  specimens  of  this  species,  as  follows:
No.  6874,  Leland  Stanford,  Jr.,  University  Museum,  Panama.

Coll.  C.  H.  Gilbert.  Four  specimens,  6.6  cm.,  20.9  em.,  24.2  em.,  and
26.7  em.  long.

No.  50409,  U.  S.  Nat.  Mus.,  Panama.  Coll.  C.  H.  Gilbert.  One
specimen,  29.7  em.  long.

a
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Measurements of five specimens of Thalassophryne reticulata.

| Maximum. |} Minimum. Average.

|  |MOvaMIeMobhi See nadess-on sec an ees cee |} 29.7em. 6.6em., 21.6cem.
Standardileneth 226s s2.cececce ams oon | 24.8cm. §.5em. 18.0em.
Body:  |

I  eb  lee  ee  seas  oa  ec  ce  Sac  |  -  198  .  164  .  185  5.41  in  standard  length.
VNC Gee ens Sona e oeseeteree oe eek .  222 -  198 -  210 4.77 in standard length.
Depth  at  ventral  fins...........-.  |  -  169  157  .  165  6.06  in  standard  length.
Depth  of  caudal  peduncle.  .......  -  073  «059  .  O64  5.12  in  head.Head:
en gthy 2: We 3.2 dN. Sea karte cmap de | 331 . 323 -327 3.06 in standard length.
IWi1OtHhE  Site  32.0  cass  c  ce  cee  ects  .  320  .  297  .  305  3.28  in  standard  length,Interorbital  width..............-  .  076  -  058  -  066  4.96  in  head.
SOU boa oe cece wile ctaioiw ative sa sieisia ots - 045 - 035 - O41 7.98 in head.
Maxillary®c.  stc.cnsccssccsccuscse  -  153  -  144  -  148  6.76  in  standard  length.

2.21 in head.
Mandibles.  sce.  samc  cctccimes  ace  .  202  -  192  .  197  5.08  in  standard  length.1.66 in head.
ONDitieysses  noses  ee  eon  ee  eco  055  -  028  -  038  8.61  in  head.

Dorsal (spinous):
Distance  from  snout.....  -  Gre  ays.  .  296  .  255  .279  3.58  in  standard  length.
henpthiof  bases  2.  .220.4226  ose  -  116  -  O81  .  102  3.21  in  head.
Height  of  first  spine.  ............-  .  109  -  076  .  092  3.56  in  head.
Height  of  second  spine........-...  .  099  -072  .  O86  3.80  in  head.

Dorsal (soft):
Distance  from  snout.........-.-.--  .  442  -  382  -  421  2.37  in  standard  length.
Length  of  base...........--.---.-  -618  -  558  -  579  1.73  in  standard  length.
Height  of  first  ray......-.-.--..--  -  104  -  O81  -  093  3.52  in  head.
Height  of  longest  ray........-..--.  .  182  .  129  -  147  2.22  in  head.

.  selene  Ollastiray  ccs.  sssccrtecc  -  109  -079  -  O94  3.48  in  head.anal:
Distance  from  snout..............  -  455  -  418  -  444  2.25  in  standard  length.
Length  of  base.  .-.....--<sssecee~  -  582  -  545  .  556  1.80  in  standard  length.
Height  of  first  ray.............--.  -  091  -  049  -  061  5.37  in  head.
Height  of  longest  ray........-----  127  -  099  .  112  2.92  in  head.
Height  of  last  ray.........2....--  -  O91  -  069  077  4.25  in  head.

Caudal:
Length  of  middle  rays.........-.-.  -215  127  .  187  1.75  in  head.
Length  of  outer  rays.  .........---  |  -  200  -  141  -  161  2.03  in  head.

Pectoral:
Distance  from  snout...........-..  -  350  327  -  343  2.91  in  standard  length.
Wen  pine  ess  <acee  ae.  eect  eee  -  309  -  222  .  246  4.07  in  standard  length.

1.33 in head.
Ventral:

Distance  from  snout...........-.-  .  202  .  164  -  186  5.38  in  standard  length.
ene  theese  see  sooo  eee  eee  -  200  -145  -  165  6.06  in  standard  length.

1.98 in head.
iBranchiostegals........s22--.s<cc0ssscc-  5  5

OMA  Soars  Sasane  oe  enasinc  tea  ss  5s  TI-27  TI-26  I-27
PATA Societe cicinis 0is's5%s ewisidisis.s'ssGleters.cis aiz:0 25 25 25CAN  Gale  costes  aceesenseecesceeessccee  12  10  12
ROGLOVGb  ee  ciao  esiaia,  Saitek  wae  Sos  17  17  17
WEIXUD  A  eran  eee  se  ie  Sos  ee  eine  aia  152  T,2  2,

THALASSOPHRYNE MEGALOPS Bean and Weed, new species.

Head  2}  to  22.  Depth  34.  D.II-180r19.  A.17.  P.  13  to  14.
We  2:  C..14,

Body  short  and  stout,  compressed  behind.  Head  low,  its  length
slightly  greater  (one-seventh  to  two-ninths)  than  its  width.  [yes
large,  54  to  54  in  head.  Eyes  1}  to  14  times
length  of  snout,  equal  to  interorbital  width.  (
Interorbital  width  5.3  to  5.5  in  length  of  head.  9°
Opercular  spine  3}  to  4in  head.  Mouthoblique,  @  6
the  lower  jaw  much  projecting.  Maxillary  2  in  *.5—Soomn  on  Tirana
head,  reaching  past  eye.  Mandible  13  in  head.  piaseahaeta  dilen  woth  ear
Teeth  broad  incisors,  uniserial  on  premaxillary,  =  '0%*
mandible,  vomer  and  palatines.  The  illustration  shows  the  front
and  side  of  a  tooth  from  the  left  palatine.  Pectoral  fins  obliquely
rounded,  reaching  to  about  fourth  anal  ray,  1%  in  head.  Caudal
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rounded.  Fin  membrane  from  last  rays  of  dorsal  and  anal  reaching
to  base  of  caudal  rays.

The  color  is  entirely  lost  in  our  specimens  with  the  exception  of  a
small  dark  spot  at  the  top  of  the  spinous  dorsal.

Thalassophryne  megalops  differs  from  the  other  species  of  the  genus
in  the  very  large  eye  and  in  the  large,  broad  incisor  teeth,  which  are
proportionally  two  or  three  times  as  broad  as  in  the  other  species.

We  have  examined  and  measured  two  specimens,  the  larger  the
type,  both  of  them  No.  37669,  U.S.  Nat.  Mus.,  from  fisheries  steamer
Albatross,  station  2142,  in  the  Gulf  of  Darien,  at  a  depth  of  42  fathoms.
Taken  March  29,  1884.  The  specimens  are  5.4  cm.  and  6.9  em.
long,  respectively.

Measurements of the type and cotype of Thalassophryne megalops.

Cotype, No. 37669, U.S. Nat. Mus.| Type, No. 37669, U S. Nat. Mus.

Motalileneihs vc< shee c cian zmteane = ACR a oo eetas ts erty ene = ae meats 6.9em.
Standardilengih? =: 2.2.6.2 cae: 4S CMV CEE LS cae wicca cates oe eee 5.5¢em.
Body:

Doping sce an. ace asa we nees -279 3.58 in standard length..... -291 3.44 in standard length.
Widths 5 Se icc cans .256 3.91 in standard length... .. -291 3.44 in standard length.
Depth at ventral fins. ....-.-.--. .209 4.79 in standard length... -. -200 5.00 in standard length.

= Pepe of caudal peduncle. ..-. sl05' ¢3-S43invhea dre een ese .096 4.17 in head.ead:
Gen pth ceactaa-aeeeat sae 372 2.69 in standard length....-. 400 2.50 in standard length.
Wilditthies< so 5.2 se ccs ohne ooo 326 3.07 in standard length... .. .327 3.06 in standard length.
Interorbital width..........-- 070 45:3iin head s25 2. Jisc cence .073 5.5 in head.
Hengthiolisnout..: sseo-s esos (047- SU 92 inheadise.ceces see oe = .055 7.27 in head.
Length of maxillary....... ..--| .186 5.38 in standard length... --. -182 5.49 in standard length.

2 Oun head'4s.* 222522 c acs 2.2 in head.
DOe scarce out eee eee -233 4.29 in standard length... -. -255 3.92 in standard length.

IG MN Ad sass es sone ase 1.6 in head.
Diameter of orbit........-..-- £070: 5:3) Imheadss 2. ces. 25 eas .073 5.5 in head.

Dorsal (spinous):
Distance from snout.......-.-- .337 2.97 in standard length... .. .364 2.75 in standard length.
THON SER OL DESC =.n oc ees oe rece 6S 3:20iniheasdo= ices tees 100 4.00 in head.
Height at first spine........... 21305) .2:68:in ead! js Same carec steers oe -109 3.76 in head.
Height at second spine......-.. 1163:20/in headis...2e.-aeae ee 127 3.14 in head.

Dorsal (soft):
Distance from snout.........- .465 2.15 in standard length.....| .491 2.04 in standard length.
Tanpunior base... ....22-- 0256 .535 1.87 in standard length... .. -509 1.96 in standard length.
Height at first ray... ...-----: 16% 3:20 Imhead 5 Soe ee cee cac ss 109 3.76 in head.
Height at longest ray......-.-- S74 eC Oia in Neads aes. cee eco ee 145 2.76 in head.
Height at last ray............. 5070) bis2inheadec cc -nssciee .0O82 4.88 in head.

Anal:
Distance from snout.....-..-.- 512 1.95 in standard length... .. .509 1.96 in standard length.
Length’ of base..o. 2 -s26-ss5cc0 488 2.05 in standard length... -- 491 2.04 in standard length.
Height at first ray...........- 2003974: 00} nhesd ae. ce ate ae .073 5.48 in head.
Height at longest ray......... SLIGis S20 In MOAN oc 223 cere eee .136 2.94 in head.
Height at last ray.l..te-e-- ose 093! “4.00)\ins heads =...) 520-55. - .100 4.00 in head.

Caudal:
Length of middle rays. ....... (256) Mka4bindhead! ne mow eee wee .255 1.57 in head.
Length of outer rays.........- W163)82)28 Inkheaa y=. eee -c ene .136 2.94 in head.

Pectoral:
Distance from snout.....-...-.- .396 2.53 in standard length-..-. 400 2.50 in standard length.
envtih’ 2352 eee eee -256 3.91 in standard length... -. .291 3.44 in standard length.

L424) intheads = Pierce ee 1.37 in head.
Ventral:

Distance from snout......-.--. .233 4.29 in standard length... .. .255 3.92 in standard length. 1
Den Pt cnt ocece cee ee ates .163 6.13 in standard length... -- .200 5.00 in standard length.

DOS ines. . asene eee ees 2.00 in head.
Branchiostergals..s 2... ccseecs ore cce| Dace eee emee ees Ve eer Seema eee 6.
DOrsal sco Sols chn hSatee<sceameesoee TIH19 ee ee cee aeiee TI-18.
Anal..... i eiwae cide REM AtaRe ean 7 Gee Oe, cotdd a tae eee seueeene 17.
Caudal. 2.2225... Us eee ee LAS aoe ee canbe oh ee eee eee 14.
PeCtoral: ole oo ce cisco es neler US soearec een eae ena eae mits 14.
Weritral  et  soc  es  Sean).  Soe  ieee  ee  Se  eee  ee  ie

.
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Genus  THALASSOTHIA  Berg.

Thalassophryne  Bera,  An.  Mus.  La  Plata,  Zool.,  vol.  1,  1893,  p.  6,  pl.  2.
Thalassothia  Bera,  An.  Mus.  Nac.  Buenos  Aires,  vol.  4  (sen.  2,  vol.  1),  1895,  p.  66,

pies
Thalassothia  OattBy,  Ann.  Queensland  Mus.,  no.  9,  pt.  2,  1908,  pp.  46  and  54.

Dorsal  spines  four,  the  first  two  perforated  for  the  passage  of  a
venom  duct,  as  in  Thalassophryne.

Operculum  developed  as  a  strong  spine  which  is  hollow,  like  the
first  dorsal  spines.

Teeth  blunt  conic.
Gill  membrane  apparently  much  narrower  than  in  Porichthys,  much

as  in  Thalassophryne;  not  reaching  much  beyond  the  end  of  the
opercular  spine.

The  first  two  anal  rays  are  somewhat  separated  from  the  rest  of
the  fin.

This  genus  differs  from  Thalassophryne  in  the  number  of  dorsal
spines;  in  the  separation  of  the  first  anal  rays  from  the  rest  of  the
fin  and  probably  in  the  rather  heavier  body.  In  the  only  known
species  the  dorsal  and  anal  fins  are  shorter  than  in  any  known  species
of  Thalassophryne.

Thalassothia  differs  from  Porichthys  in  the  dentition;  in  the  number
of  dorsal  spines;  in  the  armament  of  the  operculum;  in  the  width  of
the  gill  membrane  and  in  the  stouter  body.

Type.—  Thalassothia  montevidensis  Berg.

THALASSOTHIA  MONTEVIDENSIS  Berg.

Thalassophryne  montevidensis  Bera,  An.  Mus.  La  Plata,  Zool.,  vol.  1,  1893,  p.  6,
ple 2:

Thalassothia  montevidensis  BERG,  An.  Mus.  Nac.  Buenos  Aires,  vol.  4  (ser.  2,
Vol  19;  p67;  pl)  1.

Head  3.  Depth  apparently  about  equal  to  length  of  head.  D.
II-II-16.  A.2,14.  V.,12.  P.16.  Body  short  and  stout,  some-
what  compressed  behind  the  origin  of  the  dorsal.  Head  depressed,
wider  than  long.  Eyes  very  small,  apparently  less  than  snout,  which
is  about  half  the  interorbital  space.  Opercular  spine  short,  shorter
than  first  dorsal  spines.

It  is  impossible  from  the  original  deseription  (“*  *  *  la
abertura  de  la  boca  muy  poco  oblicuamente  ascendente,  pero  la  parte
mentoniana  algo  prominente,  redondeada  €  inferiormente  provista  de
pequenos  lobulos  *  *  *,”  the  aperture  of  the  mouth  little  obliquely
ascending,  but  the  chin  somewhat  prominent,  rounded,  and  provided
below  with  small  lobules)  to  be  sure  whether  the  mouth  is  nearly
horizontal  or  nearly  vertical,  but  from  an  examination  of  the  illustra-
tration  and  from  the  fact  that  the  eyes  are  said  to  be  directed  upward
and  forward  (“*  *  *  hacia  arriba  y  adelante;  *  *  *’’)  it  seems
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probable  that  the  mouth  is  more  nearly  horizontal  than  in  Thalas-
sophryne.  The  further  description  of  the  mouth  as  wide  and  almost
transverse  (‘‘  La  boca  es  muy  ancha  y  casi  transversal’’),  taken  in  con-
nection  with  the  broad  snout,  is  of  little  value  in  this  connection.
The  maxillary  apparently  reaches  somewhat  beyond  eye.  The  teeth
are  conic  and  obtuse,  uniserial  in  mandible  and  premaxillary;  those
of  the  mandible  and  premaxillary  described  as  pointing  inward  while
those  of  the  maxillary  point  outward.  (‘‘Los  dientes  son  conicos  y
obtusos,  formando  una  serie  en  el  premaxilar,  y  una  en  la  mandibula;
los  de  la  mandibula  y  del  premaxilar  son  dirigidos  hacia  adentro,  y  los
del  maxilar  hacia  afuera.”’)  There  are  no  teeth  on  the  maxillary  in
Thalassophryne.  The  pectorals  are  obliquely  rounded  and  reach
past  the  base  of  the  dorsal  and  anal.  Dorsal  and  anal  well  separated
from  the  base  of  the  caudal.  Caudal  somewhat  rounded.

Color  yellowish  or  yellowish  brown  marbled  with  blackish  and  with
three  wide  blackish  cross  bands  along  the  base  of  the  soft  dorsal.
The  color  fades  to  a  dirty  white  below.

The  type  of  the  species  was  taken  at  Montevideo;  later  another  one
was  seen  at  the  same  place,  and  Berg  reports  that  the  fishermen  claim
to  have  seen  many  of  them  at  Maldonado.

We  have  no  knowledge  of  this  species  further  than  the  descriptions
furnished  by  Berg.

EXPLANATION  OF  PLATES.

PLATE 31.

Thalassophryne  dowi,  copied  from  Proc.  Cal.  Acad.  Sci.,  ser.  2,  vol.  6,  1896,  pl.  38.

PLATE ‘32.

Fig.  1.  Thalassophryne  punctata,  drawing  by  Miss  Evelyn  Mitchell  from  cotype  No.
4632,  Mus.  Comp.  Zool.,  Porto  Seguro,  Brazil.  Coll.  C.  F.  Hartt  and  E.
Copeland,  Thayer  Expedition.

2.  Thalassophryne  maculosa,  drawing  by  Miss  Violet  Dandridge  from  cotype  of
Thalassophryne  nattereri,  No.  12726,  Mus.  Comp.  Zool.,  Para,  Brazil.  Coll.
L.  Agassiz,  Thayer  Expedition.

3.  Photograph  of  opercular  spine  of  Thalassophryne  dowi  No.  41430,  U.S.  N.M.,
Panama.  Coll.  Str.  Albatross.

4.  Photograph of opercular spine of Porichthys greenei,  cotype of Thalassophryne
dowt.

PLATE 33.

Thalasso phryne maculosa, copied from Trans. Zool. Soc. London, vol. 6, pl. 68.

PLATE 34.

Thalassophryne  reticulata,  copied  from  Trans.  Zool,  Soc.  London,  vol.  6,  pl.  68,
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