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fungus   and   tissue   were   being   removed.   Again   the   beetle   ceased   feeding   after
approximately   20   minutes.   After   a   period   of   nine   days,   the   beetle   had   entirely
removed   the   diseased   portion   of   the   tail,   a   volume   of   material   estimated   at   one
and   three-fourths   cubic   cms.   Close   examination   of   the   stump   showed   no   fungus
present.   The   beetle   then   moved   to   the   smaller,   more   shallow   areas   of   infection
on   the   animal’s   body   and   removed   the   fungus   and   necrotic   tissue   from   two   of
these.   Both   were   circular,   about   one   cm   in   diameter   and   involved   only   the   outer¬
most   layers   of   the   skin.   Seemingly,   such   activity   would   cause   the   salamander
some   discomfort,   but   in   every   case   it   remained   inactive   while   the   beetle   fed.

Cybister   fimbriolatus   is   thought   to   be   a   predaceous   beetle,   feeding   on   small
aquatic   organisms   of   almost   any   type.   In   the   situation   just   described,   the
aquarium   contained   many   animals   that   were   potentially   food   for   the   beetle.
Among   these   were   dragonfly   nymphs,   14   fishes   of   six   species   (most   less   than   one
and   one-half   inches   in   length),   two   tadpoles,   five   newts,   several   small   larval
salamanders  and  numerous  snails.   At   no  time,   as  far   as  the  writer  could  determine,
did   the   coleopteran   display   any   interest   in   any   of   these   organisms.

Strict   cleaner-client   relationships   are   usually   of   such   a   nature   that   the   client
allows   the   cleaner   to   pursue   its   activities   without   molestation   and   remains
motionless   or   almost   so   as   the   cleaner   works.   This   seemed  to   be   the   case   during
these   observations.   When   the   writer   touched   infected   areas   with   the   finger   or   the
end   of   a   forceps,   the   amphibian   either   swam   away   or   vibrated   its   body
rapidly   as   if   trying   to   shake   off   the   offending   object.   No   movements   of   this   kind
were   noticed   when   the   beetle   was   cleaning.

The   foregoing   observations   are   not   indicative   of   a   highly   evolved   cleaner-client
relationship   between   these   two   species,   but   they   do   suggest   that   similar   events
may  occur  in   nature.   Other  species  of   clients  may  be  involved.

It   is   worthy   of   note   that   another   smaller   dytiscid,   Hydaticus   bimarginatus
(Say),   present   in   the   tank,   was   never   observed   to   engage   in   cleaning   activities.

The   writer   wishes   to   thank   Dr.   Robert   H.   Mount   and   Dr.   Hugh   B.   Cunningham
for   their   critical   reading   of   the   manuscript   and   helpful   comments.

ON   THE   NUMBER   OF   BEMBIDION   SPECIES
(COLEOPTERA,   CARABIDAE)   OCCURRING   IN

NORTH   AMERICA
By   Carl   H.   Lindroth

In   a   review   of   Part   3   of   my   “Ground-Beetles   of   Canada   and   Alaska”   Arnett
(1965)   gave   the   total   for   genus   Bembidion   in   North   America,   according   to   our
present   knowledge,   as   “about   411   species.”   This   figure   was   apparently   obtained
by   adding   the   reportedly   16   new   species   described   in   my   book   (actually,   there
are  2 1 )   to  the  “about  395”  mentioned  by  Ball   (  1960,  p.   113).

It   should,   however,   be   taken   into   account:   (a)   that   a   vast   number   of   specific
names  in   this   genus,   notably   among  those   given   by   Casey,   have   been  synonymized
since   Ball   made   his   estimate,   and   (b)   that   several   species   originally   described
from   the   Old   World   have   since   been   discovered   in   North   America.

Bembidion   is   the   largest   genus   of   carabid   beetles   both   in   Eurasia   and   North
America   and   it   is   of   some   interest   to   make   a   fair   calculation   of   the   number   of
species   existing  —  or   at   least   known.   As   far   as   America   north   of   Mexico   is   con¬
cerned,   I   would   like   to   do   this   against   an   historical   background   showing   the
main   steps   of   advancement   towards   a   more   complete   knowledge.
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Leconte   (1848)   listed   42   species   of   Bembidion,   but   7   of   these   must   be   re¬
garded   as   synonyms   of   other   names   contained   in   the   same   paper.   The   correct
number   of   species   is   thus   35.  —  In   his   later   catalogue   (1857),   Leconte   increased
the   number   to   75   species   (plus   some   uninterpretable   names   given   by   the   old
authors);   6   of   these   are   now   regarded   as   synonyms.   The   correct   number   is   thus
69   species,   twice   as   many   as   he   treated   less   than   10   years   previously.

The   monograph   by   Hayward   (1897)   meant   considerable   progress.   Besides   13
unrecognizable   older   names,   he   treated   124   species   of   Bembidion   (rickseckeri
Hayw.   not   counted,   because   it   is   now   placed   in   a   separate   genus).   Only   4   of
Hayward’s   names   are   clear   synonyms;   the   correct   number   of   his   species   is
therefore   120.

Casey   (1918,   1924)   described   an   immense   number   of   new   species   among   the
Bembidiini.   They   were   presented   (in   1918)   according   to   his   customary   fashion,
that   is,   exclusively   in   the   form   of   keys,   into   which   also   the   already   known   species
were   inserted,   as   far   as   familiar   to   him.   Some   were,   however,   mentioned   only   in
the   accompanying   text,   under   the   pertinent   group,   and,   in   subg.   Odontium,
Casey   gave   only   additions   to   Fall’s   previous   revision   (1910).   The   number   of
species   of   Bembidion   treated   in   Casey’s   keys   is   therefore   lower   than   what   was
actually   recognized   by   him.   Nevertheless   (in   1918   and   1924   together),   the
imposing   figure   of   372   species   was   reached,   274   of   which   were   described   as   new
(subspecies   not   counted).

Leng   incorporated   the   Casey   names   of   1918   in   his   Catalogue   (1920)   and
those   of   1924   in   the   First   Supplement   (1927),   and   also   included   several   older
names,   not   or   incompletely   treated   by   Casey.   The   Leng   figures   are   373   and   429
species,   respectively.   The   Supplements   II-V   (1933-48)   only   raised   the   number
by   4,   to   433:   12   new   species   had   been   described   during   this   period   but,   at   the
same   time,   8   older   names   had   been   synonymized.

When   Ball   (1960)   made   his   estimate,   reliable   at   the   time,   of   “about   395”
North   American   species   of   Bembidion,   he   considered   the   new   species   added   after
1948,   mainly   by   Hatch   (1950,   1953),   and   also   the   synonymizations   made   by
Hatch   (1953)   and   by   myself   (1954,   1955).   However,   most   of   the   synonymy,
chiefly   of   Casey   names,   was   not   established   until   in   my   “Ground-Beetles”   (Part
3,   1963).

The   correct   number   of   species   known   from   different   periods   since   Leconte,
1848,   is   shown   in   Table   1.

Concerning   the   present   estimate,   the   following   three   points   should   be
stressed:

(1)   The   number   of   catalogue   names,   not   (or   not   yet)   synonymized,   of   species
of   genus   Bembidion   in   North   America   is   305.

(2)   This   figure   includes,   however,   96   Casey   names   which   have   not   been   revised
and   of   which   the   main   part   no   doubt   are   pure   synonyms.   A   rough   estimate   of
how   many   may   be   assumed   to   remain   valid,   could   perhaps   be   made   as   follows:
Of   the   178   Casey   names   within   the   genus   revised   by   me   (1963,   etc.),   150   have
been   synonymized.   The   28   valid   ones  —  some   of   which   entered   “by   the   back
door,”   that   is,   in   replacement   of   an   old   preoccupied   or   otherwise   inapplicable
name  —  constitute   16(15.7)%   of   the   investigated   names.   In   the   Table   (bottom
line)   this   proportion   has   been   applied   to   the   96   still   unrevised   Casey   names;   81
have   been   assumed   to   be   synonyms   and   15   to   be   valid.   This   brings   the   number
of   known   North   American   species   down   to   ca.   224.
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(3)   Now,   several   species   of   Bembidion   presumably   remain   to   be   discovered,
above   all   in   the   southwestern   mountains.   To   make   even   a   guess   at   what   a   group
of   skilled   collectors   could   achieve   there,   and   elsewhere,   would   be   futile.   If   the
necessary   field-work   is   carried   out   before   the   end   of   the   century   and   if,   at   the
same   time,   the   remaining   Casey   names   have   been   revised,   it   seems   likely   that
the   number   of   known   North   American   species   of   Bembidion   will   not   substantially
exceed  250.

TABLE   1

NORTH   AMERICAN   SPECIES   OF   BEMBIDION   RECOGNIZED   AT
DIFFERENT   PERIODS   (APPROXIMATE   FIGURES)1

by   Lindroth,   1962-1964)

^ome   of   the   figures,   notably   those   referring   to   the   Leng   Catalogue,   with
supplements,   are   open   to   discussion.   The   use   of   incorrect   or   non-valid   speci¬
fic   names   sometimes   prevent   a   definite   interpretation.

^Supposed   remaining   undiscovered   synonyms   are   counted   as   the   equivalent
of  84%  of  unrevised  Casey  species  (see  text).
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Rather  than  accumilate  a  lot  of  separate  short  notes  and  announcements,  as  in
the  past,   I   plan  to   write   a   continuous  column  under  the  above  title.   Hopefully,   this
will   be  worthwhile   as   a   source  of   news  of   activities   of   some  general   interest,   and
of   specific   interest   to  those  working  on  beetles.
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