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Figs.    1-8.     Pseudanthessius   limatus,    female:
(B);  3.  Genital  area,  dorsal  (C);  4.  Caudal  ramus,
Rostrum,  ventral  (D);  7.  First  antenna,  dorsal  (D);

1.   Dorsal   (A);   2.   Urosome,   dorsal
dorsal  (C);  5.  Egg  sac,  lateral  (A);  6.
8.  Second  antenna,  posterior  (D).
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Figs.   9-16.   Pseudanthessius   limatus,   female:   9.   Labrum,   with   positions   o£   para-
gnaths   indicated   by   broken   lines,   ventral   (C);   10.   Mandible,   anterior   (E);   11.   First
maxilla,   posterior   (E);   12.   Second   maxilla,   posterior   (E);   13.   Maxilliped,   inner   (E);
14.  Area  between  maxillipeds  and  first  pair  of  legs,   ventral   (D);   15.   Leg  1  and  inter-
coxal   plate,   anterior  (D);    16,   Leg  2,   anterior  (D).
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width   0.24   mm   (0.23-0.25   mm),   based   on   4   specimens   in   lactic   acid.   Ratio
of   length   to   width   of   prosome   1.47:1.   Ratio   of   length   of   prosome   to   that
of   urosome   1.21:1.   Segment   of   leg   1   separated   from   head   by   a   weak   dorsal
transverse   furrow.

Segment   of   leg   5   (Fig.   2)   52   X   104   /xm.   Genital   segment   in   dorsal   view
122   /xm   long.   Anterior   two-thirds   86   /mm   wide   with   parallel   lateral   margins,
posterior   corners   acuminate.   Posterior   third   narrower,   59   /xm   wide.   Genital
areas   located   dorsolaterally   near   middle   of   segment.   Each   genital   area
(Fig.   3)   bearing   2   small   naked   setae   and   a   spiniform   process.   Three   post-
genital   segments   from   anterior   to   posterior   39   X   50,   26   X   44,   and   31   X
44   fjLui.    Posteroventral   margin   of   anal   segment   with   minute   spinules.

Caudal   ramus   (Fig.   4)   elongate,   86   X   13   /xm,   ratio   of   length   to   width
6.6:1.   Outer   lateral   seta   36   /xm,   dorsal   seta   22   /xm,   outermost   terminal
seta   35   /xm,   innermost   terminal   seta   52   /xm;   all   these   setae   naked.   Two   long
median   terminal   setae   164   /xm   (outer)   and   300   /xm   (inner),   both   with   delicate
lateral   spinules.

Body   surface   with   very   few   hairs   (sensilla).
Egg   sac   (Fig.   5)   elongate   oval,   278   X   120   /xm,   reaching   to   end   of

caudal   ramus,   containing   approximately   27   eggs   each   about   51   /xm   in
average   diameter.

Rostrum   (Fig.   6)   small   with   acutely   rounded   posteroventral   margin.
First   antenna   (Fig.   7)   181   /xm   long.   Lengths   of   7   segments   (measured

along   their   posterior   nonsetiferous   margins):   26   (32   /xm   along   anterior
margin),   42,   17,   24,   30,   23,   and   13   /xm   respectively.   Formula   for   armature:
4,   13,   6,   3,   4   +   1   aesthete,   2   +   1   aesthete,   and   7+1   aesthete.

Second   antenna   (Fig.   8)   146   /xm   long.   Formula:   1,   1,   2   +   1   claw,   and
7.   Fourth   segment   41   /xm   along   outer   edge,   33   /xm   along   inner   edge,   and
12   /xm   wide.   Distinct   claw   on   third   segment,   but   none   of   terminal   ele-

ments on  fourth  segment  clawlike.   All   setae  smooth.
Labrum   (Fig.   9)   with   2   slender   posteroventral   lobes.   Mandible   (Fig.

10)   with   convex   margin   bearing   a   toothlike   scale   and   minute   distal
spinules;   concave   margin   with   a   stout   spine   followed   by   slender   spinules.
Paragnath   a   small   lobe.   First   maxilla   (Fig.   11)   with   3   setae.   Second   maxilla
(Fig.   12)   with   first   segment   unarmed;   second   segment   bearing   on   its   pos-

terior  surface   a   large   spine   and   a   small   spine,   both   with   spinules   along
one   side,   and   a   slender   setule.   Second   segment   produced   to   form   a
barbed   lash   having   near   its   base   2   prominent   spines,   a   small   seta,   and   a
small   spine.   Maxilliped   (Fig.   13)   with   first   segment   unarmed;   second
segment   with   2   smooth   setae;   third   segment   with   2   smooth   setae   and   pro-

duced to  form  an  acuminate  tip  with  narrow  lamellae.
Ventral   area   between   maxillipeds   and   first   pair   of   legs   (Fig.   14)   slightly

protuberant.
Legs   1-4   (Figs.   15,   16,   17,   18)   segmented   as   in   other   species   of   Pseudan-



246 PROCEEDINGS    OF   THE    BIOLOGICAL   SOCIETY   OF   WASHINGTON

Figs,   17-19.   Pseudanthessius   limatus,   female:   17.   Third   segment   of   endopod   of
leg  3,  anterior  (D);  18.  Leg  4  and  intercoxal  plate,  anterior  (D);  19.  Leg  5,  dorsal  (D).

Figs.   20-25.   Pseudanthessius   limatus,   male:   20.   Dorsal   (A);   21.   Urosome,   dorsal
(B);   22.   Maxilliped,   posterior   (C);   23.   Detail   of   base   of   claw   of   maxilliped,   anterior
(F);  24.  Endopod  of  leg  1,   anterior  (C);  25.  Leg  6,   ventral  (D).
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thessius.     Formula   for   armature   as   follows   (Roman   numerals   representing
spines,   Arabic   numerals   setae)  :

Pi        coxa       0-1        basis   1-0

P2        coxa       0-1        basis   1-0

P3        coxa       0-1        basis   1-0

P4        coxa       0-1        basis   1-0

Inner   margin   of   basis   with   hairs   in   all   4   legs.   Inner   coxal   seta   in   legs
1-3   long   and   plumose,   but   in   leg   4   minute,   3   /xm.   Leg   4   with   exopod
102   fjiin   long.   Endopod   62   X   20   /-tm,   its   2   terminal   fringed   spines   47   fjum
(outer)   and   53   fjbm   (inner);   bearing   well   developed   setules   along   both   inner
and   outer   margins.

Leg   5   (Fig.   19)   with   2   smooth   setae   86   /jljh   and   44   jjim   and   an   adjacent
smooth   dorsal   seta   29   /xm.

Leg   6   probably   represented   by   2   setae   on   genital   area   (Fig.   3).
Living   specimens   in   reflected   light   transparent,   egg   sacs   white.
Male.  —  Body   (Fig.   20)   with   prosome   more   slender   than   in   female.

Length   (excluding   setae   on   caudal   rami)   0.69   mm   (0.66-0.72   mm)   and
greatest   width   0.19   mm   (0.17-0.20   mm),   based   on   4   specimens   in   lactic   acid.
Ratio   of   length   to   width   of   prosome   1.91:1.   Ratio   of   length   of   prosome   to   that
of   urosome   1.17:1.

Segment   of   leg   5   (Fig.   21)   41   X   71   /xm.   Genital   segment   133   X   133
/xm   (length   including   leg   6).   Four   postgenital   segments   from   anterior   to
posterior   23   X   42,   29   X   38,   18   X   34,   and   26   X   36   /xm.

Caudal   ramus   (Fig.   21)   60   X   13   /xm,   ratio   4.62:1,   relatively   shorter   than
in   female.

Body   surface   with   very   few   hairs,   as   in   female.
Rostrum,   first   antenna,   second   antenna,   labrum,   mandible,   paragnath,

first   maxilla,   and   second   maxilla   as   in   female.   Maxilliped   (Fig.   22)   with
unornamented   first   segment.   Second   segment   with   2   smooth   setae   and
2   rows   of   spines.   Small   third   segment   unarmed.   Claw   120   /xm   including
terminal   lamella,   bearing   proximally   2   unequal   setae,   one   stout   with   distal
barbed   fringe,   other   slender   and   smooth.   Near   insertions   of   these   2   setae
2   processes   (Fig.   23),   one   digitiform,   other   lamelliform.

Ventral   area   between   maxillipeds   and   first   pair   of   legs   as   in   female.
Legs   1-4   similar   to   those   of   female   except   endopod   of   leg   1   (Fig.   24)

where   formula   is   0-1;   0-1;   1,1,4.
Leg   5   like   that   of   female.
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Leg   6   (Fig.   25)   a   posteroventral   flap   on   genital   segment,   bearing   2
slender   smooth   setae   36   ftm   and   18   ftm.

Fully   developed   spermatophores   not   seen.
Living   specimens   colored   as   in   female.
Etymology.  —  The   specific   name   limatus,   Latin   =   polished   or   refined,

alludes   to   the   smooth   nature   of   the   body   in   this   species.
Comparison   with   other   species   of   Pseudanthessius.  —  In   27   of   the   34   spe-

cies  presently   attributed   to   the   genus   Pseudanthessius   the   caudal   rami   in
the   female   have   a   length   to   width   ratio   of   only   5:1   or   less,   distinctly   shorter
than   in   Pseudanthessius   limatus.   In   three   species,   Pseudanthessius   concinnus
Thompson   and   A.   Scott,   1903,   Pseudanthessius   duhius   Sars,   1918,   and
Pseudanthessius   thorelli   (Brady,   1880),   the   caudal   ramus   is   much   longer   (at
least   9:1)   than   in   P.   limatus.   The   remaining   four   species,   in   which   the
length   of   the   caudal   ramus   approaches   that   of   P.   limatus,   may   be   distin-

guished  from   the   new   species   by   the   form   of   the   genital   segment   in   the
female,   the   genital   segment   in   these   having   neither   parallel   sides   nor
acuminate   points.   Each   of   the   four   species   may   be   distinguished   from
P.   limatus   on   the   other   grounds   also.   In   Pseudanthessius   gracilis   Claus,   1889,
several   elements   on   the   fourth   segment   of   the   second   antenna   are   claw-

like.  In   Pseudanthessius   graciloides   Sewell,   1949,   the   long   setae   on   the
caudal   rami   are   flattened   and   spinelike.   In   Pseudanthessius   aestheticus
Stock,   Humes,   and   Gooding,   1963,   none   of   the   elements   on   the   third   seg-

ment  of   the   second   antenna   is   a   well-formed   claw   but   instead   all   are   seti-
form.   In   Pseudanthessius   deficiens   Stock,   Humes,   and   Gooding,   1963,
one   of   the   terminal   elements   on   the   fourth   segment   of   the   second   an-

tenna is  a  stout  claw.
Observations   on   living   copepods   and   their   host.  —  One   to   several   Pseudan-

thessius  limatus   occur   on   both   dorsal   and   ventral   surfaces   of   the   disk,
rather   than   on   the   arms   of   the   ophiuroids.   The   copepods   are   motile   and
perch   on   the   disk   with   their   bodies   arched   between   the   prosome   and
urosome.   An   unidentified   heterotrich   is   common   on   these   Ophiopsila,   but
on   the   spines   rather   than   on   the   disk.

Ophiopsila   sp.   lives   in   1.5-12   m,   buried   usually   in   medium   grain   cal-
careous  sand,   with   generally   three   arms   extended   almost   straight   out   of

the   sand.   These   ophiuroids   are   seen   only   at   night,   when   they   extend   their
arms   at   dusk   but   withdraw   into   the   sand   by   the   first   light   of   dawn.
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A   REVISION   OF   THE   NEARCTIC   SPECIES   OF
LIMNELLIA   MALLOCH   (DIPTERA:     EPHYDRIDAE)

Wayne   N.   Mathis

Abstract.  —  Nearctic   species   of   Limnellia   Malloch   are   revised.   Of   the
10   species   considered,   the   following   seven   are   newly   described,   with   type-
localities   listed   in   parentheses:   L.   andersoni   (3   mi   SE   Auburn,   Calif.);   L.
balioptera   (23.2   mi   S   South   Bend,   Wash.);   L.   huachuca   (Ramsey   Canyon,
Ariz.);   L.   lactea   (Rustler   Park,   Ariz.);   L.   lecocercus   (Robson,   British   Colum-

bia);  L.   sticta   (Knowlton   Ldg.,   Quebec);   L.   turneri   (Mt.   Rainier,   Berkeley
Park,   Wash.).   L.   oscitans   (Walker)   is   synonymized   under   L.   stenhammari.
All   Nearctic   species   except   L.   stenhammari   are   endemic,   the   latter   is   the
only   species   known   to   occur   in   both   western   and   eastern   North   America;
and   L.   quadrata   (Fallen)   has   not   been   found   in   North   America.   Male
genitalia   are   used   extensively   to   distinguish   species,   these   are   illustrated
for   most   species.   A   key,   wing   photos,   and   distribution   maps   are   also
provided.

Introduction   and   Review

Many   Diptera,   particularly   those   inhabiting   boreal   zones   at   northern
latitudes,   have   Holarctic   distributions   (Vockeroth,   in   preparation).   Species
thus   distributed   have   often   been   described   more   than   once,   each   without
considering   the   adjoining   but   sometimes   disjunct   fauna.   Sometimes   a   dis-

junct  distribution   has   itself   been   interpreted   as   sufficient   evidence   for   a
second   description.   The   opposite   also   occurred.   Older   names   of   well
known   European   species   have   frequently   been   used   for   similar   appearing,
but   distinct   Nearctic   species,   the   identities   of   which   were   discovered
later.   Both   situations   are   apparent   with   species   of   the   shore   fly   genus
Limnellia   Malloch.   The   resulting   confusion   has   prompted   the   present
endeavor.

Solving   many   of   these   problems   is   due   in   large   measure   to   Andersson's
(1971)   revision   of   the   European   Limnellia.   In   this   thorough   work,   adequate
descriptions   and   illustrations   were   made   available   for   European   species.
Andersson   also   examined   type   specimens,   usually   syntype   series,   and   where
necessary   designated   lectotypes.   With   reliable   information   on   the   European
species,   much   of   the   confusion   noted   above   could   be   clarified.

The   shore   fly   genus   Limnellia   presently   numbers   16   species,   seven   of
which   are   described   below.   Prior   to   the   present   revision,   the   only   treat-

ments  of   the   Nearctic   species   other   than   isolated   species   descriptions   and
catalogue   entries   were   those   of   Cresson   (1935)   and   Sturtevant   and   Wheeler
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