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the  vacuum  obtained  at  the  beginning  and  end,  on  the  perfect
combustion,  and  on  the  perfect  transfer  of  the  gas.

In  conclusion  I  would  present  my  grateful  acknowledgments
to  Dr.  W.  Gibbs,  to  whose  kindness  I  am  indebted  for  the  selec-
tion  of  my  subject,  for  the  use  of  materials,  and  for  many  val-
uable  suggestions  during  the  prosecution  of  my  work.

Aet.  XXV.—  Notice  of  some  Fossil  Birds,  from  the  Cretaceous  and
Tertiary  Formations  of  the  United  States  ;  by  O.  C.  Mabsh,
Professor  of  Paleontology  in  Yale  College.

The  remains  of  Birds  described  from  European  rocks  are  at
present  limited  in  the  Mesozoic  to  the  famous  Archxopteryx
of  the  Jurassic,  and  apparently  a  single  species  only  from  the
Cretaceous  ;  but  in  the  Tertiary  period,  and  especially  in  the
Miocene  and  Pliocene,  this  class  was  very  fully  represented  by
many  of  the  modern  types,  and  numerous  species  have  already
been  described  by  Owen,  von  Meyer,  Gervais,  Hebert,  Lartet,
Gaudry,  A.  Milne-Edwards,  and  other  paleontologists.  In  this
country,  however,  since  the  discovery  that  the  three-toed  foot-

tlie  Connecticut  river  sandstone  were  probably  all  made
by  Dinosaurian  reptiles,  no  species  of  birds  have  been  included
in  our  extinct  fauna,  as,  with  this  apparent  exception,  none  have
been  described  from  any  North  American  strata.  Eecent  ex-
plorations,  however,  have  shown  that  remains  of  this  class  are
not  wanting  in  the  later  formations  of  the  United  States,  and
that  the  Cretaceous  and  Tertiary,  especially,  contain  representa-
tives  of  many  interesting  forms.

The  bones  of  birds,  as  might  naturally  be  expected,  are
usually  the  rarest  of  vertebrate  fossils,  particularly  in  marine
deposits  ;  but,  fortunately,  those  parts  of  the  skeleton  most  likely
to  be  preserved  are  especially  characteristic,  so  that  even  small
portions  not  unfrequently  admit  of  accurate  determination,
although  their  investigation  is  a  work  of  considerable  difficulty,
even  where  ample  material  for  comparison  with  recent  species
is  available.  The  specimens  briefly  described  in  the  present
preliminary  notice,  although  nearly  all  fragmentary,  are  in  an
excellent  state  of  preservation  ;  and  most  of  them  show  strongly
parked  characters,  which  indicate  at  least  the  near  affinities  of
the  species  they  represent.  If  the  interpretation  of  them  here
given  be  correct,  they  prove  the  existence,  in  this  country,  even
before  the  close  of  the  Mesozoic,  of  an  interesting  and  varied
group  of  aquatic  birds,  and  suggest  for  this  period  a  very  rich
avine  fauna.
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Eemaiks  of  Cretaceous  Birds.

Among  the  fossils  under  consideration  are  specimens  indicat-
ing  five  species  of  Cretaceous  birds,  the  remains  of  which  were
found  in  the  greensand  of  New  Jersey,  and  with  a  single  ex-
ception  in  the  middle  marl  bed.  The  specimens  are  all  miner-
alized,  and  in  the  same  state  of  preservation  as  the  bones  of  the
extinct  reptiles  which  occur  with  them  in  these  deposits  :  and
hence  are  re.,  1  1  1  \  -  1  -'  _■  -  i.-d  from  the  remains  of  Por-i-h  ri.ary
and  recent  birds,  which  have  occasionally  been  found  near  the
surface  in  the  greensand  excavations  of  that  region.  In  most
instances,  moreover,  a  record  of  the  discovery  places  the  geolog-
ical  horizon  of  the  present  fossils  beyond  a  doubt.

Laornis  Edvardsianus  Marsh,  gen.  et  sp.  nov,

The  most  interesting,  in  many  respects,  of  the  specimens  from
the  Cretaceous  is  a  portion  of  th  extremity  of
a  left  tibi  whicli  indicntt's  a  sp.vii.'s.appaiviitl  of  a  s  inn  >-
bird,  nearly  as  large  as  the  common  wild  swan'  (Cygmis  Am>.-ri-
canus  Sharpless).  The  specimen  is  well  preserved,  and  shows
that  the  tibia,  when  entire,  was  of  medium  length,  and  quite
robust.  The  condyles  of  the  distal  end  are  broader  anteriorily
than  deep,  the  inner  condyle  being  more  prominent  in  front,
and  the  outer  one  projecting  somewhat  farther  behind.  The

i  1  v  loid  space  is  wider  than  either  condyle.  T  he  sup  c*
bridge  —  one  of  the  most  rh.  r  u-t.  n-ta  ]  ortions  of  the

skeleton,  when  present  —  is  well  ossified,  and  still  uninjuj  £
It  is  submedial  in  position,  straight,  transverse,  of  moderate

ad  spans  a  deep  and  well  defined  canal,  which  was
traversed  by  the  extensor  tendon  of  the  toes.  The  outer  mar-
gin  of  the  canal  is  low  and  obtuse,  as  in  most  of  the  Gallin  <-  '-
ous  birds.  The  inner  margin  is  the  more  prominent,  and  just
above  the  upper  edge  of  the  bridge  it  supports  an  elongated
tubercle  for  the  inner  attachment  of  the  oblique  ligament.  Op-
posite  the  bridge,  on  the  other  margin,  there  is  a  large  triangular
elevation,  which  is  separated  by  a  shallow  transverse  groove  from
the  exterior  condyle.  To  this  prominence  the  outer  end  of  the
oblique  ligament  was  attached.  The  outlet  of  the  canal  above
the  bridge  is  transversely  elliptical  in  outline  and  the  one  be-
low  more  oval,  and  looking  forward,  and  slightly  outward
Just  below  this  aperture,  there  is  a  shallow  depression  in  the
inter-condyloid  space,  similar  .  to  that  in
the  tibia  of  the  wild  goose  {Bern  ..  although
rather  deeper,  and  more  oblique.  The  under  trochlear  surface
is  but  slightly  concave  transversely,  and  has  a  faint  median  ele-

-  m  the  tibia  of  the  swan  ;  but  in  the  present  specimen
this  is  continued  along  the  entire  posterior  .-'  ■<■::-:  v/iiic!  is
broad,  with  a  slight,  transverse  concavity.  On  the  lower  surface
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of  the  inner  condylar  ridge  there  is  a  shallow  notch,  resembling
in  shape  and  position  that  in  the  tibia  of  some  of  the  Gulls,  es-
V"  ^  tin  II  i  iii-Mi  ill  i  A--,  s  ./  /  <w?/,s  Briinn.).  The  ecto-
condyloid  surface  is  unusually  cin  i  r  in  out  me  ;  nd  lias,  lor

foment  of  the  external,  articular  ligament,  a  low  tuber-
<i<;.  a  little  behind  and  below  its  central  point.  Just  in  front  of
this,  there  is  a  shallow  groove  extending  directly  upward.  The
ento-condyloid  surface  is  moderately  transverse,  and  has  on  its
anterior  portion,  for  the  attachment  of  the  internal  ligament,  a
large  irregular  tubercle,  which  is  connected  by  a  low  ridge  with
the  prominent  inner  margin  of  the  tendinal  canal.  A  portion
of  the  fibular  ridge  remains  on  the  upper  part  of  the  specimen,
and  a  faint  indication  of  its  continuation  can  be  traced  nearly
to  the  ecto-condyloid  surface,  where  it  passes  into  a  small,  acute,
elongated  tuberdr.  which  i,  just  outside  of  the  triangular  prom-
inence,  already  mentioned.  Between  these  two  elevations,  there
is  a  deep  groove  for  the  tendon  of  the  short  tibial  muscle,  and

small  elongated  foramen,  leading  obliquely
1  ''"■•  i  I  and  inward.

The  portion  of  the  shaft  preserved  is  robust,  and  somewhat
flattened  in  an  anteroposterior  direction.  In  the  lower  fourth
of  the  bone,  the  transverse  diameter  gradually  increases,  and

aaximnm  at  the  extremity  of  the  'distal  condyles.
3  to  expand

above  the  lower  condyles,  closely  resembling  in  this  re  s
tibia  of  the  turkey  ;  and  it  has  at  this  point  little  of  the  marked
mward  curvature,  characteristic  of  the  swimming  bird?,  but  is
so  straight,  that  its  median  plane,  if  continued,  would  divide
the  trochlear  surface  nearly  equally.

The  dimensions  of  the  specimen  are  as  follows  :  —
Length  of  portion  preserved,  .  .  .  70  •  mm  -
Width  of  condyles  in  front,  .  .  .  23'
Depth  of  outer'condyle,  .  .  -  .19-1
Width  of  bridge  at  center,  .  .  .  5-2
Transverse  diameter  of  upper  outlet,  .  5-
Transverse  diamt-UM-  <>f  h'wi-r  outlet,  •  •  4-4
Transverse  diameter  of  shaft  where  broken,  .  1  1  '8
Anteroposterior  diameter  of  shaft  where  broken,  9*6

A  consideration  of  the  characteristic  points  of  this  interesting
-hat  it  should  be  placed  in  the

order  Natatorcs,  but  additional  remains  will  probably  be
required  to  determine  its  exact  affinities.  It  shows  a  strong
resemblance  in  several  respects  to  the  Lamettirostres,  and  also  to
the  Longipennes,  but  differs  essentially  from  the  typical  forms
°f  both  these  groups.  For  the  extinct  genus  evidently  rei  ab-
sented  by  this  specimen  the  name  Laornis*  is  proposed.  The

* Aoof, stone, and "Opvic, bird.
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place  this  hitherto  neglected  '
foundation.*

This  unique  specimen  was  found  in  the  greensand  of  the
upper,  Cretaceous  marl  bed,  at  Birmingham,  New  Jersey,  in  the
pits  of  the  Pemberton  Marl  Company,  and  was  presented  to
the  Museum  of  Yale  College  by  the  superintendent,  J.  C.  Gas-
kill,  Esq.

PaUeotringa  littoralis  Marsh,  gen.  et  sp.  nov.

The  present  collection  contains,  also,  some  remains  i
birds  from  the  Cretaceous,  and  among  them  are  specimens  indi-
cating  two  species,  apparently  belonging  to  the  Chalice.  Each  of
these  is  represented  by  a  portion  of  the  shaft,  and  the  lower  ex-
tremity  of  i  '  «bly  by  some  other  fragmentary,
but  less  ei  i  the  skeleton.  The  tibia  of  the
larger  species  resembles  in  size  and  general  form  that  of  the
European  Curlew  {Nummius  arquata  Linn.).  The  condylesof
the  distal  end  are  expanded  anteriorly,  but  in  their  posterior
extension  continue  upward  as  acute,  prominent  ridges.  The
inner  condyle  is  somewhat  narrower  than  the  outer.  The  inter-
condyloid
verse  groove,
surface  is  broad,  slightly  concave  transversely,  and  its  median
portion  nearly  flat,  especially  at  the  extremity.  Its  upper,  pos-
terior  surface  projects  slightly  beyond  the  face  of  the
shaft.  The  ecto-condy-loid  surface  is  smooth,  and  somewhat
concave.  The  supratendinal  bridge  is  narrow,  very  th  '
verse,  and  has  its  outer  edge  on  the  median  line.  The  tendinal
canal  is  very  broad  and  deep,  and  its  floor  nearly  fiat.  In  its
general  features  it  resembles  the  canal  of  the  Herring,  or  Silvery
Gull.  The  aperture  below  the  bridge  is  oval  in  outline,  and
looks  forward,  and  slightly  inward  and  downward.  On  the
outer  margin  of  the  canal,  just  above  the  exterior  condyle,
there  is  a  triangular  rugose  surface,  to  which  the  oblique  liga-
ment  was  apparently  attached.  This  surface  project-
so  as  to  produce  a  slight  swelling  at  this  point  on  the  side  01
the  shaft  The  interior  margin  of  the  canal  is  the  more  acute,
and  just  above  the  bridge  has  on  its  inner  edge  a  sn
gated  and  inflected  tubercle  for  the  attachment  of  the  upper
end  of  the  oblique  ligament.

The  shaft  of  the  tibia  is  slender,  and  has  its  narrowest  part
at  the  beginning  of  the  lowest  fourth,  or  a  little  above  where
the  margins  of  the  tendinal  canal  begin.  From  this  point

*  Recherches  sur  les  Oiseaux  Foasiles  de  la  France.  4to.  Paris,  1867-70.
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>L  the  shaft  curves  slightly  forward,  and  also  expands
transversely,  but  much  more  gradually  than  in  most  wading
birds.  The  lower  half  of  the  tibia  is  unusually  flat  in  front,
and  very  convex  behind.  A  transverse  section  of  the  broken
end  is  broadly  oval.

The  admeasurements  of  this  tibia  are  as  follows  :  —

Length  of  portion  preserved,  -  -  -  43-5  mm  -
Width  of  condyles  in  front,  9*7
Depth  of  outer  condyle,  ....  8  '6
Width  of  bridge  at  center,  -  -  -  -  T6
Transverse  diameter  of  upper  outlet,  -  -  2-
Transverse  diameter  of  lower  outlet,  -  -  1-9
Transverse  diameter  of  shaft  where  broken,  -  4-7
Antero-posterior  diameter  of  shaft  where  broken,  3*8

The  remains  on  which  this  species  is  established  are  from
the  Cretaceous  greensand  of  the  middle  marl  bed.  They  were
discovered  by  Nicholas  Wain,  Esq.,  in  his  marl  pits,  at  Horners-
town,  New  Jersey,  and  by  him  presented  to  the  Museum  of
Yale  College.

Pakeotringa  vetus  Marsh,  sp.  nov.

The  j
right  tibia,  wnicn  is  oi  peculiar  mt

a)  bird-bone  discovered  in  this  country.  It  is  men-
tioned  by  Dr.  Morton  in  his  Synopsis,  as  "the  tibia  of  a  bird
belonging  to  the  genus  Scohpax;"*  and  subsequently  by  Dr.  Har-
lan,  who  regarded  it  as  the  femur  of  a  bird  allied  to  the  same
genus,  f  The  specimen  has  since  remained  in  the  collection  of
the  Academy  of  Natural  Sciences  in  Philadelphia,  but  no  de-
scription  of  it  has  been  published,  probably  owing  to  the  fact
that  it  has  generally  been  regarded  as  a  recent  species,  accident-
ally  introduced  into  the  deposit  where  found.  It  is,  however,
thoroughly  fossilized,  and  in  precisely  the  same  state  of  pres-
ervation  as  the  remains  of  birds,  since  discovered  in  the  same
region,  which  are  known  to  be  of  Cretaceous  age,  and  hence  its
antiquity  cannot  now  be  fairly  called  in  question.

This  specimen  indicates  a  species  about  half  the  size  of  P.
or  about  as  large  as  the  Hudsonian  Godwir

ffudsonica  Swain.).  In  general  form  and  proportions  it  closely
resembles  the  tibia  ju-i  d.-<  nbed.  Tin-  imperially  evident
m  the  very  gradual,  transverse  expansion  of  the  lower  end  of

;  and  in  the  broad  concave  trochlear  surface,  with  no
indications  of  a  median  elevation,  or  of  the  peculiar  flattening  of
the  inferior  surface,  which  is  seen  in  many  of  the  Snipe  family,

del* f^ 0psis of the 0r ^nic Remains of the Cretaceous of the U. S.,  p. 32, Phila-
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One  of  the  most  important  differences  between  them,  howeyer,

broader  i
forward.  The  inter-condyloid  space,  also,  has  a  distinct  trans-
verse  depression,  which  is  but  faintly  indicated  in  the  former
specimen.  The  rugose  surface  on  the  outer  margin  of  the  canal
is  here  replaced  by  three  tubercles,  the  largest  of  these,  to  which
the  oblique  ligament  was  doubtless  attached,  being  nearly  oppo-
site  the  bridge,  and  the  other  two  above  and  outside  of  it.  The
anterior  face  of  the  tibia  above  the  bridge  is  nearly  flat,  with  a
faint  median  rising,  which  throws  the  true  tendinal  canal
against  its  inner  margin.  In  the  previous  specimen  this  eleva-
tion  does  not  exist,  the  corresponding  space  being  transversely
concave.  The  ecto-condyloid  surface  in  this  species  is  almost
flat,  with  a  slight  elevation  just  below  its  central  point  The
ento-condyloid  face  is  quite  concave  posteriorly,  but  near  the
middle  of  its  anterior  projection  has  a  very  small  tubercle  for
the  attachment  of  the  lateral,  articular  ligament

The  principal  dimensions  of  this  tibia  are  as  follows  :—

- 18'5 mm '
1  front,  ....  7*2

Depth  of  outer  condyle,  4'9
Depth  of  inner  condyle,  ....  6.6
Width  of  bridge  at  center,  -  -  .  -1-8
Transverse  diameter  of  shaft  where  broken,  -  3*4

The  differences  noted  above  between  this  specimen  and  the
tibia  of  P.  littoralis  render  it  probable  that  additional  remains
would  show  that  they  belong  to  distinct  genera  ;  but  for  the
present  they  may  verf  properly  be  placed  together  in  the  genus
Palceotringa*  and  the  present  species  be  named  Palceotringa
vetws.  The  specimen,  according  to  the  authorities  already  cited,
was  found  in  the  marl  at  Arneytown,  New  Jersey,  which
would  imply  that  it  was  from  the  lowest,  Cretaceous  marl  bed.

Telmatornis  priscus  Marsh,  gen.  et  sp.  nov.

The  most  important  of  the  remains  on  which  this  species  is
founded  is  the  lower  half  of  a  left  humerus.  The  speci-
men  is  in  perfect  preservation,  and,  fortunately,  a  very  charac-
teristic  part  of  the  skeleton.  In  general  appearance  it  resem-
bles  the  humerus  of  some  of  the  Eail  family,  and  the  species
it  represents  is  probably  related  to  this  group  of  birds.  Evi-
dence  of  this  is  seen  in  the  unusual  flattening  of  the  lower  part  of
the  shaft  and  distal  extremity;  in  the  small  articular  condyles;
in  the  diminutive  protuberance  for  the  attachment  of  the  ex-
tensor  muscle  of  the  hand  ;  and  in  the  oval  impression  of  th  e
anterior  brachial  muscle.  The  latter  has,  however,  in  this
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specimen  a  more  oblique  position  than  in  most  of  the  Ballidce.
It  resembles  the  corresponding  impression  in  the  woodcock,
(Philohela  minor  Gray),  but  is  situated  higher  up,  and  its
superior  margin  is  less  distinctly  defined.  The  distal  end  of
this  humerus  resembles  in  its  main  features  that  of  the  Green
Heron  (Butorides  virescens  Bonap.),  but  differs  widely  from  it  in
being  much  more  compressed,  and  in  having  the  imprint  of  the
anterior  brachial  muscle  much  shorter,  and  more  oblique.

The  most  important  dimensions  of  this  humerus  are  as  follows  :

Length  of  specimen  preserved,  -  -  25  -  mm  *
Vertical  diameter  of  distal  end,  -  -  11-2
Transverse  diameter  through  radial  condyle,  5-6
Depth  of  shaft  where  broken,  -  -  4-4
Transverse  diameter  of  shaft  where  broken,  -  3-6
Length  of  impression  of  anterior  brachial  muscle,  5*8

Ihese  remains  apparently  indicate  a  genus  of  birds  distinct
from  any  yet  described,  for  which  the  name  Telmatornis*  is
proposed.  The  present  species,  which  was  about  the  size  of
the  King  Kail  (Ballus  ehgans  Aud.),  may  be  called  Telmatornis
prvscus.^  The  remains  of  the  species  at  present  known  were
round  in  the  Cretaceous  greensand  of  the  middle  marl  bed,  in
pits  of  the  Cream  Eidge  Marl  Company,  near  Hornerstown,  New
Jersey,  and  were  presented  to  the  Museum  of  Yale  College  by
John  G.  Meirs,  Esq.

Telmatornis  affinis  Marsh,  sp.  nov.

This  species  is  also  based,  essentially,  on  the  lower  portion
of  a  right  humerus,  which  was  found  at  the  same  locality,  and  in
the  same  stratum  as  the  one  just  described.  It  closely  resembles
that  specimen  in  most  important  particulars,  but  a  careful  com-
parison  shows  some  points  of  difference  which  appear  to  justify
^separation.  The  most  apparent  of  these  are  the  following  :  —
f  he  notch  between  the  radial  and  ulnar  condyles  is  somewhat
deeper  ;  the  elongated  tubercle,  on  the  inner  surface  behind  the
notch,  which  confines  the  upper  tendon  of  the  triceps  muscle,
is  larger  ;  the  impression  of  the  anterior  brachial  muscle  on  the
outer  surface  is  higher  up,  and  more  shallow;  and  the  epi-
trochlear  elevation  is  more  prominent  The  specimen  indicates,
Moreover,  a  species  considerably  smaller  than  the  one  mentioned
ab  ove.  Its  principal  measurements  are  as  follows  :—

Length  of  portion  preserved,  -  In'T"
\tTtienI  diameter  of  distal  end,  -  "  "  ^J
Transverse  diameter  through  radial  condyle,  -  4*8
Vertical  diameter  of  shaft  where  broken,  -  *6
Length  of  impression  of  anterior  brachial  muscle,  5  '8

*^elfia, marsh, and 'Opvi(, bird.
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These  remains,  also,  were  found  by  John  G.  Meirs,  Esq.,  near
Hornerstown,  New  Jersey,  and  by  him  presented  to  Yale  Col-
lege,  in  behalf  of  the  Cream  Kidge  Marl  Company.

Kemains  of  Tertiary  Birds.

The  few  remains  of  birds  hitherto  discovered  in  the  Tertiary
deposits  of  the  United  States  naturally  show  a  much  closer
resemblance  to  recent  species  than  those  from  the  Cretaceous.  In
the  specimens  examined  by  the  writer  during  the  present  inves-
tigation,  which  include,  it  is  believed,  all  the  remains  of  import-
ance  known  from  the  formation  in  this  country,  no  characters
implying  genera  distinct  from  existing  birds  are  apparent,  and
some  of  the  fossils  seem  to  indicate  species  nearly  related  to
those  now  living.  Future  discoveries,  however,  will  doubtless
disclose  more  important  differences  between  faunas  so  remote  in

Puffinus  Conradi  Marsh,  sp.  nov.

The  collection  of  the  Academy  of  -Natural  Sciences  in  Phila-
delphia  has  for  many  years  contained  the  distal  half  of  a  left

J,  and  the  lower  portion  of  a  right  ulna,  of  an  aqufiti*
bird,  which  were  discovered  in  the  Miocene  of  Maryland  by  T.
A.  Conrad,  Esq.  A  brief  mention  of  these  specimens,  and  of
some  other  ornithic  remains  from  the  United  States,  has  already
been  made  by  Professor  Leidy,*  but  no  description  of  them  hw
yet  been  published.  The  specimens  are  so  well  preserved,  and
so  characteristic,  especially  the  humerus,  that  the  affinities  of
the  species  they  indicate  can  be  determined  with  tolerable  cer-
tainty.  The  most  marked  feature  of  the  humerus  is  the  trans-
verse  obliquity  of  its  shaft  and  distal  extremity.  Both  are
much  compressed,  and  so  turned  that  the  common  plane  of  their
longer  diameters,  instead  of  being  nearly  vertical,  as  in  the
brachium  of  most  birds,  is  here  highly  '  inclined  inward  and
downward.  Among  the  other  characters  of  importance  may  be
mentioned,  the  unusually  small  size  of  the  ulnar  condyle,  the
very  deep,  oval  impression  for  the  attachment  of  the  anterior  bra-
chial  muscle,  and  the  presence  of  an  elongated,  compressed  apo-
physis,  extending  outward  and  upward  from  the  exterior  mar-
gin  of  the  distal  end,  just  in  front  of  the  radial  condyle.

This  humerus  has  the  following  dimensions  :  —

Length  of  portion  preserved,  -  -  -  49-  mm  '
Vertical  diameter  of  distal  extremity,  -  13  -2
Transverse  diameter  of  radial  condyle,  -  -  8  6
Transverse  diameter  of  ulnar  condyle,  -  3*8
Length  of  impression  of  anterior  brachial  muscle,  5  6
Breadth  of  impression  of  anterior  brachial  muscle,  3-8
Longer  diameter  of  shaft  where  broken,  -  1  "4
Shorter  diameter  of  shaft  where  broken,  -  -  5"

* Proceedings Acad. Nat. Sciences, Philadelphia, 1866, p. 231.
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extinct  species  must  be  sought  in  the  Auk  family,  or  among  the
Petards  ;  as  it  is  only  in  these  groups  of  birds,  that  the  peculiar
obliquity  of  the  humerus,  noticed  above,  exists.  In  the  Altidoz,
however,  this  oblique  compression  is  greater  than  in  the  present
specimen.  The  latter  has,  moreover,  on  its  outer  edge  above

i:  condyle,  the  long,  pointed  projection,  which  is  not
seen  in  the  Auks,  although  present  in  the  Petrels,  Gulls,  and
some  of  the  wading  bird;;"  The  difference  in  size  between  the
ulnar  and  radial  condyles,  and  the  remarkably  deep,  oval,  im-
pression  for  the  attachment  of  the  anterior  brachial  muscle
show  unmistakably  that  this  humerus  belongs  to  one  of  the

3,  and  apparently  should  be  placed  in  the  genus
Pufiinus.  with  which  u  corresponds  in  all  essential  particulars.
In  size  and  general  features  it  apparently  resembles  most  nearly
the  brachium  of  the  Cinereous  Petrel  (Puffinus  cinereus  Gmelin,
sp.),  of  the  Pacific  coast,  but  there  are  some  points  of  difference
between  them  which  clearly  imply  that  the  species  are  distinct.
The  flat  apophysis  on  the  outer  edge  of  the  distal  extremity  is
in  the  fossil  specimen  more  pointed  ;  the  impression,  on  the
lower  surface,  of  the  anterior  brachial  muscle  is  deeper,  and  its
outline  more  sharply  defined,  which  is  also  the  case  with  the
small  epicondylar  depressions  for  the  attachment  of  the  muscles
of  the  forearm.  The  bone  indicates,  moreover,  a  somewhat
smaller  bird.

The  distal  half  of  the  right  ulna,  which  was  found  with  the
humerus,  apparently  belonged  to  a  bird  of  the  sime  species,

aid  seem  to  indicate  that  it  pertained  to  a
smaller  individual.  The  species  represented  by  these  remains
m  ay  appropriately  be  named  for  its  discoverer,  T.  A.  Conrad,
Esq.,  who  has  been  so  long  and  honorably  identified  with
American  paleontology.

Gatarractes  antiquus  Marsh,  sp.  nov.

Among  the  other  bird  remains  in  the  Museum  of  the  Phil-
adelphia  Academy,  is  a  very  perfect  left  humerus,  from  Tar-
borough,  Edgecombe  county,  North  Carolina,  which  was
Presented  by  Dr.  Booth.  The  geological  position  of  the  speci-
men  is  not  definitely  known,  but  its  state  of  preservation  and

-ion  render  it  extremely  probable,  at  least,  that  it  is
from  the  Tertiary  deposits  of  that  region.  This  humerus  shows
*e  same  transverse  obliquity  wh;  specimen

ibed,  and  so  strongly  resembles  in  other  respects  also
toe  same  bone  in  the  A  B  refe  ™*

iost  nearly  the  humerus  oi  the
Guillemots,  especially  those  now  included  in  the  genus  Catar-
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racks,  with  which  it  appears  to  coincide  in  all  important
characters.

The  principal  dimensions  of  this  humerus  are  as  follows  :

Total  length,  .....  96-2  mm  -
Transverse  diameter  of  proximal  end,  -  -  21-
Vertical  diameter  of  articular  head,  -  -  14-2
Transverse  diameter  of  articular  head,  -  8-2
Vertical  diameter  of  distal  end,  -  -  -  13-8
Longer  diameter  of  shaft  at  center,  -  8-4
Shorter  diameter  of  shaft  at  center,  -  -  5-

The  present  specimen  shows  so  many  points  of  resemblance
to  the  humerus  of  the  Thicked-billed  Guillemot  (Catarractes
lomvia  Linn.),  that  it  will  probably  find  in  this  species  its  nearest
living  representative.  It  indicates,  however,  a  somewhat  larger
bird  ;  and  on  carefully  comparing  the  humeri  of  the  two,  some
marked  differences  may  be  detected,  which  are  quite  sufficient
to  prove  the  species  distinct.  The  most  important  of  these
are  the  following  :  —  The  head  of  the  humerus  in  the  fossil
specimen  is  more  obtusely  rounded,  both  transversely  and
vertically;  the  two  grooves,  on  the  inner  surface  of  the

tremity,  for  the  tendons  of  the  triceps  muscle,  are  of
nearly  equal  width,  the  upper  depression  being  somewhat  wider
than  the  other,  but  in  C.  lomvia  Linn,  the  lower  groove  is  much
the  broader;  the  ulnar  condyle  has,  moreover,  on  its  inte-
rior  surface,  a  small  obtuse  tubercle,  extending  upward  and  in-
ward,  as  in  the  humerus  of  the  Great  Auk  (J
while  this  projection  is  wanting  in  the  Thicked-billed  Guillemot  ;
the  lower  face  of  the  same  condyle  also  differs  from  that  of  the
latter  species  in  forming  a  much  narrower  crescent  ;  and  in
several  minor  points  of  structure  a  similar  want  of  correspond-

A  right  humerus,  closely  resembling  the  preceding  specimen,
and  evidently  belonging  to  the  same  genus,  was  presented  to
the  Philadelphia  Academy  a  few  years  since  by  Dr.  A.  C.
Hamlin,  who  obtained  it  in  the  Post-tertiary  clays,  near
Bangor,  Maine,  at  a  depth  of  forty-seven  feet  below  the  surface.
It  appears  to  be  distinct  from  the  above  species,  as  well  as  from
0.  lomvia  Linn.,  and  will  be  described  at  an  early  day  by  the

writer,  in  a  paper  now  in  course  of  preparation  on  the  remains
of  some  Quaternary  birds.

Grus  Haydeni  Marsh,  sp.  nov.
The  various  explorations  that  have  been  made  in  the  Tertiary

deposits  of  the  Upper  Missouri  region,  so  remarkably  rich  m
mammalian  remains,  have,  strange  to  say,  1
a  single  fragmentary  specimen  which  "can  with  certainty  be
referred  to  the  class  of  birds  ;  although  the  material  collected
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there  has  been  carefully
paleontologists.  The  only  specimen  hitherto  detect*
tained  by  Dr.  F.  V.  Hayden,  several  years  since,  in  the  later
Tertiary  beds  of  the  Niobrara  river.  It  is  the  distal  extremity
of  a  left  tibia,  one  of  the  most  common,  and  most  characteristic
parts  of  fossil  birds,  ni  ibly  a  large  species
of  the  genus  Grits,  or  Cranes.  Although  the  specimen  is  some-
what  injured,  the  most  important  parts  are  well  preserved,  and
appear  to  exhibit  good  distinctive  characters.  The  inner  arti-
cular  condyle  is  partially  broken  away,  but  was  evidently  much
narrower  than  the  other,  and  is  continued  far  backward  as  a  very

ge.  The  outer  condyle  is  somewhat  flattened  below,
and  its  posterior  extension  projects  beyond  the  surface  of  the
shaft,  although  not  so  far  as  that  of  the  inner  condyle.  The
trochlear  space  is  rather  narrow,  and  has  its  deepest  part  inside
of  the  median  line.  It  is  slightly  concave  transversely  below,

The  ecto-condyloid  surface  is  con-
■cle  just  in  front  of  its  central  point,

i  tie  supratendinal  bridge  is  very  broad,  internal,  transverse,  and
its  surface  is  concave  vertically.  It  spans  a  very  narrow,  but
deep,  internal  canal.  The  lower  outlet  is  subtnangular  m  out-
line,  and  looks  obliquely  forward  and  downward.  The  supe-
rior  ;,)  erturc  is  I,  madly  oval,  and  the  upper  edge  of  the  bridge
is  continued  slightly  above  it  on  either  side  of  the  canal.  The

■  'C,
has  its  upper,  straight  margin  slightly  rounded,

and  its  towered  a  <-V  rid  S  e  :  wnicn  separate
from  the  nearly  flat  intercondyloid  space.  External  to  this
aperture  is  a  prominent  tubercle,  which  has  its  inner  edge  on
the  median  line,  and  is  connected  above  by  a  low  ridge  with  the
outer  elongated  tubercle  for  the  attachment  of  the  oblique  liga-
ment.  A  more  prominent  crest  extends  obliquely  downward
and  unites  it  with  the  external  condyle.  The  inner  margin  of
the  canal  is  bounded  by  a  well  defined  ridge,  which,  just  above
the  bridge,  is  inflected  over  the  edge.  Externally,  the  margin
of  the  canal  is  low,  and  indistinct.  The  groove  for  the  tendon
of  the  short  tibial  muscle  is  well  defined,  and  bounded  out-
wardly  by  a  low  ridge,  which  causes  a  projection  on  the  exterior
surface  of  the  shaft.  ,  tl

The  principal  dimensions  of  this  specimen  are  as  follows  :—

Length  of  portion  preserved,  -  *  *  f}.^™'
Depth  of  external  condyle,  -  *  **
^  idth  of  supratendinal  bridge,  -  -  'La
Width  of  upper  outlet,  -  "  f  *
Width  of  lower  outlet,  -  "  '  _*«
Transverse  diameter  of  shaft  where  broken,  -  i£<>
Anteroposterior  diameter  of  shaft  where  broken,  a  -
This  specimen,  also,  belongs  to  the  Academy  of  Natural
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Sciences  in  Philadelphia,  and  the  extinct  species  it  indicates  if
named  for  Dr.  F.  V.  Hayden,  whose  explorations  have  added  so
much  to  our  knowledge  of  the  geology  of  the  Upper  Missouri,
and  Eocky  Mountain  regions.

Graculus  Idahensis  Marsh,  sp.  nov.

A  collection  of  Tertiary  fossils  from  Idaho,  lately  received
by  Professor  Newberry,  of  Columbia  College,  contain..!  fcbt
greater  portion  of  the  left  metacarpal  bone  of  an  aquatic  bird,
which  he  has  kindly  loaned  to  the  writer  for  examination.
The  specimen  is  in  perfect  preservation,  and  has  such  marked
characters  that  it  will  evidently  admit  of  at  least  ;  nproxinutn
determination.  Among  the  most  prominent  features  of  the
fossil,  at  its  proximal  extremity,  are,  the  great  anterior  projec-
tion  of  the  radial  apophysis,  which  is  also  elevated,  and  its  su-
perior  portion  considerably  compressed  ;  the  deep  anterior  car-
pal  fossa,  which  extends  into  the  base  of  the  carpal  articular
surface;  the  very  deep  and  narrow  posterior  carpal  fossa,  which
is  auriform  in  outline,  and  extends  obliquely  inward  and  for-
ward  ;  and  the  internal  and  oblique  position  of  the  smaller
metacarpal  bone.  The  pisiform  tubercle  on  the  inner  surface  is
of  medium  size,  and  its  summit  nearly  flat.  A  sharp  ridge  ex-
tends  from  its  anterior  edge  directly  upward  to  the  margin  of
the  articular  surface.  The  groove  in  front  of  this  tubercle  1s
very  deep  and  broad.  The  fossa  for  the  attachment  of  the  in-
ner  lateral  ligament  of  the  wrist  is  also  deep,  and  has,  apparently,
a  small  pneumatic  opening  near  its  center.  The  smaller  branch
of  the  metacarpal  bone  was  slender,  and  but  little  separated
from  the  larger  one.  Its  outer  edge  at  its  superior  attachment
is  on  the  median  line,  and  opposite  to  this  point,  on  the  outer
posterior  edge  of  the  large  metacarpal,  there  is  a  small  tubercle,
to  which  the  superior  flexor  muscle  of  the  hand  was  attached.
The  lower  extremity  of  the  specimen  has,  unfortunately,  been

The  principal  dimensions  of  this  metacarpal  bone  are  as  fol-
lows  :  —

Length  of  portion  preserved,  -  -  -  .  45-  mra  "
Transversa  |  extremity,  -  16*2
Dinrm-Trrtlm.uuh  pisiform  tubercle,  -  -  -  8-1
Width  of  f.-i  .  :  ■■■
Length  of  radial  apophysis,  -  -  -  -12'
Distance  from  inner  superior  edge  to  union  of

metacarpals,  18*6
Greater  diameter  of  large  shaft  where  broken,  5  '4

The  species  represented  by  this  fossil  appears  to  have  been
related  to  the  Cormorants,  and  may  be  placed  provisionally  i?
the  genus  Graculus  ;  the  metacarpal  of  which  the  present  speci-
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men  resembles  in  nearly  all  important  particulars.  The  most
marked  difference  between  them  is  the  presence  in  the  latter  of

•r  carpal  loss;).  This  interesting  specimen,  the  only
fossil  bird  bone  yet  found  west  of  the  Eocky  Mountains,  is
from  a  fresh-water  Tertiary  deposit,  probably  of  Pliocene  age,
on  Castle  Creek,  Idaho  Territory.

In  addition  to  the  acknowledgments  made  in  the  course  of
the  present  article,  the  writer  desires,  in  conclusion,  to  express
his  grateful  thanks  to  Professor  Joseph  Leidy,  of  Philadelphia.
who  generously  placed  in  his  hands  for  examination  the  various
bird  remaina  already  mentioned  as  belonging  to  the  Academy
of  Xamral  Sciences  in  that  city.  A  more  'complete  description,
with  i]  lustrations,  of  all  the  remains  here  briefly  noticed,  and  a
determination  of  their  nearer  relations  to  living  species,  as  well
as  the  conclusions  their  discovery  suggests,  are  reserved  for  a
future  communication.

Yale College, New Haven, Conn., Feb. 1st, 1870.

Art.  XXVI.—  Contributions  to  Zoo
College.  N.  >.  VI.  —  Ik  vn  L  »  ti,  »,s
California;  by  A.  E.  Verrill.

Having  in  preparation  faunal  catalogues  of  the  extensive
collections  of  mollusca  in  the  Museum  of  Yale  College,  col-
lected  in  the  Gulf  of  California  by  Capt  J.  Pedersen,  and  at
Panama,  San  Salvador,  Peru,  and  other  localities  on  the  West
Coast  of  America  by  Prof.  F.  H.  Bradley,  it  seems  useml  to
notice  here  some  of  the  more  interesting  and  new  species.
.  !  '  (  '  ■  will  hereafter  be  more  fully  described  and  figured  in  the

i-  o!  tli,.  Cunno(  tmr  A«  'demy.  M<m  of  the  follow-
ing  species  were  obtained  by  pearl  divers  near  La  Paz.

Semeh  Junonia  Verrill,  sp.  nov.

A  large,  broad,  somewhat  oval  species  ;  anteriorly  much  pro-
longed  and  broadlv  rounded:  posteriorlv  shortened,  strongly
plicatM.  the  extrcmin  broadly  obliquely  truncate.  Surface
covered  with  i  crnl  r  ne-ivh  -qi  listant.  ekn  *.  d.  -trong,  con-
centric  lam.-lh...  which  are  not  close,  except  near  the  umboes,
but  beyond  the  plication  become  fainter,  oblique,  and  parallel
with  the  truncated  posterior  edge:  interstices  broadly  con
cave,  smooth,  with  fine  radiating  grooves  in  the  larger  q-  n
mens,  and  also  *"»  Epidermi:
thin,  shining,  yellowish  brown.  Beaks  but  little  prominent
dorsal  edge  of  the  right  valve  overlapping  the  ligament  anc
even  more  overlapping  the  edge  of  the  left  valve  in  front  oi  th€
oeaks.  Hinge  stout  and  broad,  its  inner  edge  very  sinuous  ;
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