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Fig.  2.     Ergasilus  lobus,  new  species,  female:  A.  habitus,  dorsal;  B.  habitus,  lateral;  C.  urosome,  ventral;  E.
leg  5;  F  mandible  and  maxillule;  G.  maxilla.  Scale  bars:  0.1  mm  in  A,  B;  0.03  mm  in  C,  D;  0.01  mm  in  E,  E  G.

third   segment,   and   terminal   claw   distinctly
shorter   than   third   segment.   Mandible   (Fig.
2F)   a   serrated,   falciform   blade   bearing   a
spinulose   process   on   anterior   margin   and
another   uniserrated   process   on   posterior
margin.   Maxillule   (Fig.   2F)   with   2   long  and
1   short   setae.   Maxilla   2-segmented;   proxi-

mal segment  large  and  unarmed,  distal  seg-
ment (Fig.  2G)  small  and  spinulose.  Legs

1-4   (Fig.   3C-E)   biramous,   with   formula   of
spines  and  setae  as  follows:

PI  Coxa  0-0     Basis  1-0   Exopod      1-0;  0-1;  II,  1,  4

Endopod    0-1;  0-1;  II,  4
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Fig.  3.     Ergasilus  lobus,  new  species,  female:  A.  antennule;  B.  antenna;  C.  leg  1;  D.  legs  2  and  3;  E.  leg  4.
Scale  bars:  0.02  mm  in  A,  C,  D;  0.03  mm  in  B,  E.
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P2,  P3   Coxa  0-0     Basis  1-0   Exopod  1-0;  0-1;  1,5

Endopod  0-1;  0-2;  I,  4

P4  Coxa  0-0     Basis  1-0   Exopod  0-0;  I,  1,  4

Endopod  0-1;  0-2;  I,  3

Intercoxal   bar   with   prominent   posteroven-
tral   plate  in   leg  1   (Fig.   3C)   less   developed
in  legs  2  and  3  (Fig.  3D)  and  absent  in  leg
4.   Leg   5   (Fig.   2C,   D,   E)   much   reduced,
represented  by  a   small   knob  tipped  with  a
seta;  a  small  protuberance  located  ventral  to
leg  5   (Figs.   2D,   E).

Etymology.  —  The   species   name   lobus   in
Latin   means   "a   protuberance".   It   is   here
used  as  a  noun  in  apposition  and  refers  to
the  small  rounded  projection  located  ventral
to  the  extremely  reduced  leg  5.

Remarks.  —  Currently,   about   120   species
of   Ergasilus   are   known.   However,   only   ten
of   them   are   characterized   by   a   greatly   in-

flated cephalothorax  which  is  more  than
twice   the   length   of   the   rest   of   the   body.
These   ten   species   are:   E.   argulus   Cressey,
1970;   E.   auritus   Markewitsch   1940;   E.   cen-
trachidarum   Wright,   1882;   E.   luciopercum
Henderson,   1926;   E.   manicatus   Wilson,
1911;   E.   myctarothes   Wilson,   1913;   E.   or-
ientalis   Yamaguti,   1939;   E.   parvitergum
Ho,   Jayarajan   &   Radhakrishnan,   1992;   E.
plecoglossi   Yamaguti,   1939;   and   E.   rotun-
dicorpus  Jones  &  Hine,   1983.   The  new  spe-

cies can  be  easily  distinguished  from  these
similar   species,   except   for   E.   argulus,   E.
myctarothes,  and  E.  parvitergum,  by  the  ab-

sence of  an  inflated,  cuticular,  outer  mem-
brane between  the  first  and  second  seg-
ments of  the  antenna.

According   to   Cressey   &   Collette's   (1970)
description,  E.   argulus  differs  from  the  new
species   in   having  two  setules   on  the  inner
margin  of  the  second  segment  of  the  anten-

na, a  2-segmented  endopod  on  leg  1,  and
seven  elements  on  the  terminal  segment  of
the  exopod  on  legs  2  and  3.  Based  on  Wil-

son's (1913)  description,  E.  myctarothes  is
distinguishable  from  the  new  species  by  the
fine  structure  of  the  antenna;  its  shaft  bears
a   small,     subterminal,     inner   protuberance

and  the  claw  is  armed  with  two  small  teeth
on   inner   margin   near   the   center;   besides,
the  armatures  on  legs  1  to  4  also  show  dif-
ferences.

The   new   species   is   most   similar   to   E.
parvitergum   known   from   India   (Ho   et   al.
1992).   The  similarities  are  seen  not  only  in
the  general  appearance  of  the  body,  but  also
in  the  reduction  of  the  tergum  of  the  fourth
pediger   and   leg   5.   Nevertheless,   E.   parvi-

tergum can  be  distinguished  from  the  new
species  in  lacking  a  lobe  on  leg  5  and  hav-

ing an  outer  spine  on  the  second  exopod
segment  of  leg  1  and  the  first  exopod  seg-

ment of  leg  4.

Diergasilus   kasaharai   Do,   1981
(Figs.   4-6)

Material   Examined.  —  Numerous   oviger-
ous   females   and   young   females   recovered
from   gill   filaments   of   milkfish   (Chanos
chanos)   cultured   in   Chiku   Village   in   Tainan
County,   Taiwan   on   23   Dec   1993   and   Bor-

neo mullets  {Liza  macrolepis)  cultured  in
Hu-Nei   Village   in   Kaoshiung   County,   Tai-

wan in  Oct  1994.  Two  lots  of  specimens
(USNM   278227   and   278228)   have   been   de-

posited in  the  Division  of  Crustacea,  Na-
tional Museum  of  Natural  History,  Smith-
sonian Institution,  Washington,  D.C.

Female.—   Body   0.59   (0.51-0.68)   long,
0.30   (0.23-0.44)   wide,   and   0.27   (0.16-
0.33)   thick,   with   greatly   inflated   cephalo-

thorax (Fig.  4A,  B).  Cephalothorax  (includ-
ing first  pediger)  distinctly  wider  than  long

and   truncated   anteriorly.   Metasomal   so-
mites abruptly  narrowed  from  cephalotho-

rax and  decreasing  in  size  posteriorly  (Fig.
4A).  Genital  double  somite  wider  than  long,
bearing   a   hyaline   lateral   spine   in   egg-sac
attachment   area   (Fig.   4C).   Spinulation   on
ventral  surface  of  urosome  as  shown  in  Fig.
4C.   Caudal   ramus   (Fig.   4C)   about   as   wide
as  long  and  tipped  with  1  long  and  3  short
setae.   Egg   sac   (Fig.   4  A,   B)   shorter   than
body,   0.51   (0.45-0.62)   long   and   0.11
(0.11-0.13)   wide   (based   on   20   individuals).

Antennule    (Fig.    4D)    5-segmented,    ar-
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Fig.  4.     Diergasilus  kasaharai,  female:  A.  habitus,  dorsal;  B.  habitus,  lateral;  C.  urosome,  ventral;
nule.  Scale  bars:  0.1  mm  in  A,  B;  0.04  mm  in  C;  0.03  mm  in  D.
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Fig.  5.     Diergasilus  kasaharai,  female:  A.  antenna;  B.  leg  1;  C.  leg  2;  D.  leg  3;  E.  leg  4.  Scale  bars:  0.03
mm  in  A;  0.02  mm  in  B,  C,  D,  E.
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Fig.  6.  Diergasilus  kasaharai,  habitus  of  females  showing  various  state  of  inflation  in  cephalothorax:  A.
dorsal;  B.  same  individual,  lateral;  C.  dorsal;  D.  same  individual,  lateral;  E.  dorsal;  F.  same  individual,  lateral.
Scale  bars:  0.1  mm  in  all  drawings.
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mature  of   15,   5,   4,   3  and  8  elements.   An-
tenna (Fig.  5A)  3-segmented  and  tipped

with   2   long,   unequal   claws;   each   segment
bearing  a   small   distal,   inner  seta;   and  sec-

ond segment  largest,  longer  than  first  and
third   segments   combined.   Mandible,   max-
illule,   and  maxilla   as   in   the   above  species.
Legs   1-4   (Fig.   5B-E)   biramous,   with   for-

mula of  spines  and  setae  as  follows:

pan;  it  is  not  as  pointed  and  globular  as  il-
lustrated by  Do  (1981).  However,  with  the

lack   of   information   about   the   maturity   re-
lated changes  in  the  cephalothorax  of  the

Japanese   specimens,   we   shall   refrain   from
considering   the   above-mentioned   differ-

ences as  a  species  distinction  between  the
specimens   from   Japan   and   Taiwan.

Coxa  oo    Basis  1-0  Exopod     1-0;  0-1;  II,  i,  4      Key  to  Ergasilus  Found  on  Coastal  Fishes

Endopod  0-1;  0-1;  II,  4

P2,  P3   Coxa  0-0     Basis  1-0   Exopod  I-0;0-l;6

Endopod  0-1;  0-2;  I,  3

P4  Coxa  0-0     Basis  1-0    Exopod  1-0;  1,  4

Endopod  0-1;  0-2;  I,  3

Lateral  margins  of  all  endopods  with  a  row
of  spinules,  except  for  leg  1  with  a  row  of
teeth.  First  two  exopodal  segments  of  leg  1
with  row  of  teeth  on  lateral  margin.  Leg  5
(Fig.   4C)   much   reduced,   represented   by   a
basal  seta  and  a  small  papilla  tipped  with  a
long  pinnate  seta.

Remarks.  —  This   is   the   second   report   of
Diergasilus   kasaharai.   The   first   report   was
made  by  Do  (1981)  from  the  striped  mullet
(Mugil   cephalus)   caught   in   Kojima   Bay,
Okayama,   Japan.   The   specimens   from   Tai-

wan bear  close  resemblance  with  those
found   in   Japan   in   the   structure   of   all   ap-

pendages and  differs  from  it  only  in  the
shape  of  the  cephalothorax.  In  those  speci-

mens from  Taiwan,  the  inflated  cephalotho-
rax is  truncated  at  the  front  end  (Fig.  4A,

B),   but   in   those   from   Japan,   it   is   bluntly
pointed   as   in   a   typical   ergasilid   copepod
(Do   1981).

After   a   close   examination   of   more   than
100   individuals,   it   became   clear   that   the
shape  and  size  of  the  cephalothorax  of  the
specimens  from  Taiwan  change  as  the  par-

asite approaches  the  ovigerous  state.  It
swells  into  a  globose,  lobular  structure  with
a   truncated   anterior   surface   (Fig.   6A-C).
And,   even   in   the   least   inflated   individuals
(Fig.   6A,   B),   the   cephalothorax   is   still   dis-

tinguishable from  those  reported  from  Ja-

There  are  more  than  120  nominal  species
of  Ergasilus.   Most  of   them  were  either  not
well   described   by   their   discoverer,   or   have
not   been  seen  again   since   the   original   re-

port. Further,  their  type  specimens  are  either
inaccessible   or   no   longer   extant.   Conse-

quently, it  is  difficult,  if  not  impossible,  to
construct   a   key   for   quick   identification   of
the  members  of  this  important  genus  of  par-

asites. Fortunately,  only  about  one-fifth  of
the   members   of   Ergasilus   are   parasitic   on
the   coastal,   brackish   water   fishes   and   they
are  relatively  better  known;  thus,  attempt  to
construct   a   key   to   the   species   of   Ergasilus
in  coastal  waters  is  feasible.

Based   on   the   reports   of   Wilson   (1913),
Brian   (1927),   Markewitsch   (1933,   1940),
Bere   (1936),   Yamaguti   (1939),   Redkar   et   al.
(1952),   Cressey   &   Collette   (1970),   Roubal
(1981),   Byrnes   (1986),   Kabata   (1986,   1988,
1992),   Leong   &   Wong   (1988),   Wijeyaratne
&   Gunawardene   (1988),   Ho   et   al.   (1992),
and  the  present  work,  25  species  of  Ergas-

ilus are  currently  known  to  occur  on  fishes
of   coastal,   brackish   waters.   However,   Er-

gasilus ponticus  Markewitsch  1940  and  Er-
gasilus wilsoni  Markewitsch  1933  are  ex-
cluded from  the  following  key  due  to  the

lack   of   complete   species   information.   Both
of   them   were   poorly   described   originally
and  have  not  been  adequately  redescribed.

Ergasilus   funduli   Rr0yer   1863   was   once
considered   to   be   a   junior   synonym   of   Er-

gasilus manicatus  Wilson  1911  (Roberts
1970,   Margolis   &   Arthur   1979).   However,
according   to   Kabata's   (1986)   re-examina-

tion of  the  type  specimens  (deposited  in  the
Zoological   Museum,   University   of   Copen-
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hagen),   the  structure  of   the  antenna  of   E.
funduli  clearly  indicated  that  it  is  a  different
species.   Nevertheless,   details   of   the  leg  ar-

mature of  E.  funduli  are  still  unknown,  and
it  is  not  included  in  the  following  key.

While  many  of   the  22  species  appearing
in  the  following  key  are  known  from  a  sin-

gle location,  some  of  them  are  widely  dis-
tributed, for  instance,  Ergasilus  orientalis

Yamaguti   has   been   reported   from   Japan
(Yamaguti   1939),   Australia   and   Brazil
(Cressey   &   Collette   1970)   and   Ergasilus   li-
zae  Kr0yer  is   know  from  the  Gulf   of   Mex-

ico  (Bere   1936),   Pacific   coast   of   North
America   (Hanan   1976,   Kabata   1988),   Aus-

tralia (Kabata  1992),  and  the  Mediterranean
Sea   (Ben   Hassine   1983,   Ben   Hassine   &
Raibaut   1981).   When  a   key   is   available   for
general  use,  more  of  these  coastal  Ergasilus
species  will   show  a  pattern  of   much  wider
distribution  than  it  is  known  now.

Appendages   of   small,   difficult   to   dissect
species   of   Ergasilus   reported   in   the   early
part  of  this  century  were  not  well  described;
these  appendages  are  the  key  characteristics
to  the  species  identification.  In  some  cases,
like   Fraser's   (1920)   description   on   Ergasi-

lus turgidus,  there  are  discrepancies  on  the
armature   of   appendages   between   the   text
and   the   illustrations.   Thus,   in   construction
of   the   following   key,   the   characteristics   of
less   ambiguity   were   employed   and,   in   the
case   of   conflict   between   the   text   and   the
illustration,   the   feature   appeared   in   the   il-

lustration was  adopted.
An   interesting   feature   about   the   Ergasi-

lidae  is  that  only  the  adult  female  is  para-
sitic. As  in  a  typical  free-living  copepod,  all

members   of   this   family   pass   through   their
naupliar  and  copepodid  stages  in  a  free-liv-

ing mode  of  life;  after  molting  into  the  adult
and  mating,  the  male  dies  and  only  the  fe-

male seeks  fish  host  to  enter  into  a  parasitic
mode  of  life.  Thus,  the  following  key  is  in-

tended only  for  the  adult  female.

la.  Cephalothorax  greatly  inflated,  at  least
twice   longer   than   remaining   body
length   (metasome   +   urosome)     2

b.  Cephalothorax  may  or  may  not  be  in-
flated, if  inflated  less  than  twice  length

of  remaining  body  (metasome  +  uro-
some)           8

2a.   Antenna  with  an  inflated  membrane
between  first  and  second  segment.    .  .       3

b.  Antenna  without  such  membrane    ...       6
3a.   Antenna  with  a  balloon-like  cuticular

inflation  at  base  of  third  segment  of
antenna  manicatus   Wilson,   1911

b.   Antenna   without   such   inflation  4
4a.  Claw  and  shaft  (third  segment)  of  an-

tenna with  protuberance  on  inner  mar-
gin      auritus   Markevich,   1940

b.  Claw   and   shaft   of  antenna  without
such   protuberance     5

5a.   Cephalothorax   twice   longer   than
wide;  ventral  surface  of  caudal  ramus
with  two  rows  of  minute  spines    ....

orientalis  Yamaguti,  1939
b.  Cephalothorax  about  1.5  times  longer

than  wide;  ventral  surface  of  caudal
ramus  without  spinules   

rotundicorpus  Jones  &  Hine,  1983
6a.  Second  segment  of  leg  1  exopod  and

first  segment  of  leg  4  exopod  with  out-
er  spine     7

b.  Same   segment   on   same   leg   ramus
without  outer  spine    .  .  lobus,  new  species

7a.  Terminal  segment  of  endopod  on  legs
2  and  3  with  six  setae

myctarothes  Wilson,  1913
b.  Same  segment  on  same  leg  rami  with

one  spine  and  four  setae  
parvitergum  Ho,  Jayarajan,  &

Radhakrishnan  1992
8a.  Middle  segment  of  leg  2  endopod  with

one   inner   seta     9
b.  Middle  segment  of  leg  2  endopod  with

two   inner   setae  12
9a.  Middle  segment  of  leg  3  endopod  with

one  inner  seta     intermedius  Kabata,  1992
b.  Middle  segment  of  leg  3  endopod  with

two   inner   setae  10
10a.  Middle  segment  of  leg  1  exopod  with-

out  inner   seta  monodi   Brian,   1927
b.  Middle  segment  of  leg  1  exopod  with

one   inner   seta     11
11a.  Antenna  with  an  inflated  membrane

between  first  and  second  segments,  its
claw  and  shaft  (third  segment)  bearing
protuberance  on  inner  margin

turgidus  Fraser,  1920
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b.  Antenna  without  such  inflated  mem-
brane or  protuberance   

polynemi  Redkar,  Rangnekar  &
Murti,  1951

12a.   Antenna  with  an  inflated  membrane
between  first  and  second  segments,  its
claw  bearing  two  protuberances  on  in-

ner  margin    labracis   Kr0yer,   1864
b.  Antenna  without  such  inflated  mem-

brane  or   protuberance     13
13a.   Armature  on  terminal  segment  of  leg

1   endopod   II,   4     14
b.  Armature  on  same  segment  of  same

leg   I,   5  mugilis   Vogt,   1877
c.  Armature  on  same  segment  of  same

leg   I,   4  longipalpus   Wilson,   1913
14a.   Armature  on  terminal  segment  of  ex-

opod   on   legs   2   and   3   I,   6    15
b.  Armature  on  same  segment  of  same

leg   rami   6     17
15a.  Middle  segment  of  leg  1  exopod  with-

out  outer   spine  16
b.  Same  segment  of  same  leg  with  outer

spine
.  .  .  ceylonensis  Fernando  &  Hanek,  1973

16a.   Antennule  6-segmented;  eggs  in  egg
sac  multiseriate    .  .  .  ogawai  Kabata,  1992

b.  Antennule  5-segmented;  eggs  in  egg
sac  uniseriate  

uniseriatus  Ho,  Jarayajan  &
Radhakrishnan,  1992

17a.  Terminal  segment  of  endopod  on  legs
2  and  3  armed  with  one  short  and  four
long   setae  18

b.  Same  segment  of  same  leg  rami  with
five  long  setae   

borneoensis  Yamaguti,  1954
18a.    Antennule   5-segmented  19

b.   Antennule   6-segmented  20
19a.  Caudal  ramus  long,  ratio  of  length  to

width  greater  than  2;  leg  1  intercoxal
plate  heavily  armed  with  coarse  spi-
nules  spinilaminatus   Kabata,   1992

b.  Caudal  ramus  short,  ratio  of  length  to
width  less  than  1.5;  leg  1  intercoxal
plate  without  coarse  spinules

rostralis  Ho,  Jarayajan  &
Radhakrishnan,  1992

20a.   Intercoxal  plate  of  leg  1  with  coarse
denticles  on  posterior  margin;  proto-
pods  of  legs  1-4  bearing  patches  of
spinules     australiensis   Roubal,   1981

b.  Intercoxal  plate  of  leg  1  without  den-

ticles; protopods  of  legs  1-4  without
patches  of  spinules    .  .  lizae  Kr0yer,  1863
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Diagnoses   of   hybrid   hummingbirds   (Aves:   Trochilidae).   5.   Probable
hybrid   origin   of   Amazilia   distans   Wetmore   &   Phelps

Gary   R.   Graves

Department  of  Vertebrate  Zoology,  National  Museum  of  Natural  History,
Smithsonian  Institution,  Washington,  D.C.  20560,  U.S.A.

Abstract.  —  Amazilia   distans   Wetmore   &   Phelps,   1956,   is   believed   to   be   a
hybrid   between   Hylocharis   cyanus   and   Amazilia   fimbriata.   The   hybrid,   col-

lected in  Estado  Tachira,  Venezuela,  exhibits  a  blended  mosaic  of  plumage
characters   of   the   parental   species.   External   measurements   of   the   hybrid   fall
between  the  character   means  of   the  parental   species   which  overlap  in   size.

The   unique   holotype   of   Amazilia   distans
Wetmore   &   Phelps,   1956   was   collected   by
Ramon  Urbano   at   "El   Salao"   (300   m)   near
Burgua,   Estado   Tachira,   Venezuela,   on   17
July   1954.   Originally   deposited   in   the   Co-
leccion   Ornitologica   Phelps   (No.   60790),
Caracas,   the   type   was   cataloged   on   9   Oc-

tober 1956,  in  the  National  Museum  of  Nat-
ural History  (USNM  461695),  Smithsonian

Institution.  Collar  et  al.'s  (1992)  report  of  a
second   specimen   in   the   Coleccion   Phelps
was   based   on   a   misreading   of   the   Phelps
card   catalog   (fide   M.   Lentino,   N.   Collar).
References   treat   A.   distans   as   a   valid   spe-

cies (e.g.,  Morony  et  al.  1975,  Meyer  de
Schauensee   &   Phelps   1978,   Hilty   &   Brown
1986,   Sibley   &   Monroe   1990,   Collar   et   al.
1992).   Analyses   reported   here   suggest   that
it   represents   a   hybrid   between   Hylocharis
cyanus   and   Amazilia   fimbriata.   I   provide   a
detailed   hybrid   diagnosis   employing   the
methods   and   assumptions   outlined   in
Graves   (1990)   and   Graves   &   Zusi   (1990).

Materials   and   Methods

The   holotype   of   Amazilia   distans   was
sexed  as  male  (testes  drawn  on  original  la-

bel). The  unstriated  maxillary  ramphotheca
(see   Ortiz-Crespo   1972)   and   brilliant   plum-

age of  the  specimen  indicate  that  it  is  an
adult  in  definitive  plumage  (Figs.  1,   2).   The
unique  appearance  of   A.   distans  cannot   be

attributed   to   mutation   or   developmental
variation   of   any   known   taxon.   Nor   does   it
seem   to   represent   a   morphologically   dis-

tinctive or  geographically  isolated  popula-
tion of  another  species  of  Amazilia.  Con-

sequently, A.  distans  appears  either  to  be  a
valid   species   or   a   hybrid.   As   hybrids   have
no  standing  in   zoological   nomenclature,   the
burden  of  proof  lies  with  the  taxonomist  to
reject   conclusively   the   hybrid   origin   of   A.
distans   before   bestowing   species   status   on
it.   I   was  unable  to  reject  the  hypothesis  of
hybridity.

Hybridization   between   species   from   dif-
ferent subfamilies,  Phaethornithinae  and

Trochilinae,   is   unknown   (Graves   1990).   As-
suming a  hybrid  origin  for  A.  distans,  the

pool   of   potential   parental   species   (=  geo-
graphic pool)  can  be  limited  to  the  species

of   trochiline   hummingbirds   (n   =   23;   see
Appendix   1)   that   occur   regularly   below
1000  m  elevation  in  the  region  immediately
south  and  east  of  the  Andes  in  Estado  Tach-

ira and  Estado  Apure,  Venezuela  (Phelps  &
Phelps   1958,   Meyer   de   Schauensee   &
Phelps   1978,   Hilty   &   Brown   1986).   I   com-

pared A.  distans  directly  with  specimens  of
all   hummingbird   species   in   the   collections
of  the  National  Museum  of  Natural  History,
Smithsonian   Institution,   paying   particular
attention   to   those   listed   in   Appendix   1.
Notes,   photographs,   and   videotape   of   the
holotype  were  compared  with   the  extensive
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Table  1. — Ranges  and  means  (±  one  standard  de-
viation) of  measurements  (mm)  of  representative  spec-

imens (adult  male)  of  Hylocharis  cyanus,  Amazilia  fim-
briata,  and  the  hybrid,  Hylocharis  cyanus  X  Amazilia
fimbriata  (=  Amazilia  distans  Wetmore  &  Phelps,
1956;  USNM  461695).

cyanus  fimbriata

Wing  chord       47.1-53.0       52.4-56.5 51.0
49.8  ±  1.5  54.7  ±  1.4

Bill  length          14.8-18.5  17.3-22.0             18.6
16.9  ±  1.1  19.8  ±  1.3

Rectrix  1           24.1-27.4  26.2-30.1            26.6
25.9  ±  1.2  28.8  ±  1.0

Rectrix  5            25.1-28.1  27.7-32.5            27.4
26.7  ±  1.0  30.6  ±  1.4

a  Colombia  (n   =   5),  Venezuela  (n   =   4),  Guyana
(«  =  3).

b  Colombia  (n  =  8),  Venezuela  (n  =  8).

series   of   Amazilia   and   Hylocharis   in   the
American   Museum   of   Natural   History,   New
York.

Color   descriptions   were   made   under   Ex-
amolites   (MacBeth).   Measurements   of   wing
chord,   bill   length   (from   anterior   extension
of   feathers),   and  rectrix   length  (from  point
of  insertion  of  the  central  rectrices  to  the  tip
of   central   and   outermost   rectrices)   were
taken   with   digital   calipers   and   rounded   to
the   nearest   0.1   mm   (Table   1).   Measure-

ments and  least  squares  regression  lines
were   projected   on   bivariate   plots   to   illus-

trate size  differences  (Wilkinson  1989).
The   hybrid   diagnosis   was   approached   in

a  hierarchical  manner.  The  presumed  paren-
tal species  of  A.  distans  were  hypothesized

through   the   comparative   analysis   of   plum-
age pattern  and  color,  feather  shape,  and  bill

color.   As   a   second  step,   the  restrictive   hy-
pothesis was  tested  with  the  quantitative

analysis   of   size   and   external   proportions.
Concordance   of   results   is   regarded   as
strong   support   for   the   hypothesis   (Graves
1990,   1993a,   1993b,   1996a;   Graves   &   Zusi
1990).   Atavism   or   hybrid   luxuriance   has
not  been  demonstrated  in  hybrid  humming-

birds (Banks  &  Johnson  1961,   Graves
1990).   For   brevity,   A.   distans   will   be   re-

ferred to  as  a  hybrid  in  the  remainder  of
this  paper.

Results   and   Discussion

Several   characters   of   the   hybrid   permit
its  parental  species  to  be  identified:  (a)  bill
red  tipped  with  black  in  life;  (b)  base  of  bill
conspicuously   swollen,   nasal   flanges   un-
feathered   and   exposed;   (c)   crown  glittering
bluish-green;   (d)   throat   glittering   bluish-
green,  chin  and  upper  throat  streaked  with
white;   (e)   indistinct   white   pectoral   spot;   (f)
abdomen   gray   along   midline;   and   (g)   rec-

trices black,  innermost  and  outermost  about
the  same  length  (Appendix  2;  Fig.  1,  2;  Ta-

ble 1).  None  of  the  potential  parental  spe-
cies considered  one  at  a  time  exhibits  this

suite  of  character  states  in  definitive  or  sub-
definitive   plumage.

The  red  bill  of  the  hybrid  appears  to  be
the   most   useful   character   for   initially   nar-

rowing the  field  of  potential  parental  spe-
cies. Adult  males  of  several  species  in  Ap-

pendix 1  have  pink  or  red  mandibular  (low-
er jaw)  ramphothecae  (Lophornis  delattrei,

L.   stictolophus,   Chrysuronia   oenone,   Hy-
locharis cyanus,  Amazilia  versicolor,  A.

fimbriata,   and   A.   viridigaster),   and   some
specimens   of   A.   fimbriata   have   pinkish-
brown   maxillary   ramphothecae   (upper   jaw).
However,   bright   red   maxillary   ramphothe-

cae are  found  in  only  three  species,  L.  de-
lattrei, L.  stictolophus,  and  Hylocharis  cy-

anus. Lophornis  can  be  eliminated  as  pos-
sible parents  of  A.  distans  because  they

possess   elongated   rufous   crests   and   pre-
dominately rufous  rectrices,  which  would

almost   certainly   be   expressed   in   a   hybrid.
Hylocharis   cyanus   is   thus   identified   as   the
parental   contributor   of   the   red   maxillary
ramphotheca   of   the   hybrid.

Identifying  the  second  parental  species  is
most   easily   accomplished   by   focusing   on
the   plumage   characters   of   the   hybrid   that
are   lacking   in   Hylocharis   cyanus.   Plumage
of  the  head,   chin,   throat  and  upper  breast
of   H.   cyanus   is   glittering   purple.   The   in-

heritance  of  iridescence   in   hybrid   hum-
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Fig.  1.     Lateral  and  ventral  views  of  male  Amazilia  fimbriata  (top),  Hylocharis  cyanus  (bottom),  and  their
putative  hybrid,  A.  distans  Wetmore  &  Phelps  (USNM  461695).
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