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Abstract.  —  Three  new  species  are  described  in  the  genus  Ptous.  P.  cecropiae,  n.  sp.,  P.
woldai,  n.  sp.,  and  P.  liebermanorum.  n.  sp.,  and  P.  otidocepluilinus  Champion  is  rede-
scribed.  These  species  and  at  least  three  other  undescribed  forms  can  be  separated  into
two  groups.  The  species  are  illustrated  and  a  key  is  provided.  Two  species  have  been
reared  from  members  of  the  plant  genus  Cecropia  (Cecropiaceae).  and  a  third  has  been
collected  on  Cecropia  as  adults.  Members  of  the  genus  Ptous  are  hypothesized  to  be  part
of  a  mimicry  complex  possibly  based  on  the  weevil  genus  Myrnwx  as  Muilerian  models.
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The  genus  Ptous  was  described  by
Champion  in  1906  for  a  single  specimen
from  Nicaragua.  In  recent  years  collecting,
ecological  sampling,  and  rearing  have
yielded  a  number  of  additional  specimens
of  at  least  seven  different  species.  The  pres-
ent  paper  describes  four  of  these  as  part  of
a  more  general  study  of  insects  associated
with  the  plant  genus  Cecropia  by  one  of  us
(L.  M.  LaPierre,  in  preparation).

The  following  collection  acronyms  are
used  throughout  the  text:  BMNH:  The  Nat-
ural  History  Museum,  London,  England;
CHAH:  Henry  A.  Hespenheide,  University
of  California,  Los  Angeles,  CA,  U.S.A.;
CMNC:  Canadian  Museum  of  Nature,  Ot-
tawa,  Canada;  CWOB:  Charles  W.  O'Brien,
Tallahassee,  PL,  U.S.A.;  INBC:  Instituto
Nacional  de  Biodiversidad,  Santo  Domingo
de  Heredia,  Costa  Rica;  STRI:  Smithsonian
Tropical  Research  Institute,  Ancon,  Pana-
ma;  USNM:  National  Museum  of  Natural
History,  Smithsonian  Institution,  Washing-
ton,  DC,  U.S.A.

Ptous  Champion  1906:  632.

Type  species.  —  Ptous  otidocepluilinus
Champion,  by  monotypy.

Champion  separated  the  genus  Ptous  on
a  combination  of  characters  that  make  it
very  distinctive  in  the  Cryptorhynchinae
but  which  produce  a  strong  superlicial  re-
semblance  to  members  of  the  genus  Myr-
mex  (  =  Otidocephalus)  in  the  Myrmecinae,
a  resemblance  that  is  probably  mimetic  (see
below).  Species  are  relatively  slender,  nar-
rowly  obovate  or  ovate,  and  more  or  less
strongly  shining  black  and  glabrous  above
with  a  relatively  inconspicuous  pattern  of
stripes  and  fasciae  of  white  setae  on  the  el-
ytra.  The  third  elytral  interval  is  usually
raised  and  denticulate  near  the  base  of  the
elytra,  and  the  first  (sutural),  fifth  and  sev-
enth  intervals  also  may  be  raised  or  faintly
carinate.  The  eyes  are  relatively  large  and
narrowly  separated  along  the  middle,  as  in
the  Zygopinae,  and  the  ocular  lobes  on  the
pronotum  are  poorly  developed.  The  legs
are  relatively  long  and  slender.  Champion
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placed  Ptous  between  the  genera  Tnicluiliis
and  Crypforrhyiichus  but  did  not  discuss  its
relationships  with  either.  U  is  interesting
that  there  are  simihirities  of  Ptous  with  Co-
ptics  gibhus  Champion,  which  also  has
been  reared  from  Cecropin.

Characters.  —  Species  in  the  genus  fall
into  two  groups  based  on  clytral  pattern  and
form  of  the  posterior  tibiae.  One  group  of
species  possesses  an  elytral  pattern  of  a
more  or  less  complete  lateral  stripe  on  the
sixth  interval  and  a  more  or  less  well  de-
veloped  transverse  subapical  fascia,  has  the
apical  half  of  the  first  (sutura!)  interval
raised  and  denticulate,  and  has  the  posterior
tibiae  terete  and  straight.  The  other  group
of  species  has  an  elytral  pattern  of  broad
oblique  fasciae  from  the  base  of  fifth  elytral
interval  to  the  suture  of  the  elytra,  without
a  subapical  fascia  and  with  or  without  a
submarginal  stripe,  and  posterior  tibiae  that
are  flattened  and  weakly  arcuate  on  their
posterior  margins.  Species  within  these  two
groups  differ  in  details  of  the  setal  patterns,
the  nature  of  the  surface  sculpture,  and
male  genitalia.

Key  to  Species  of  Ptous

1 . Elytral pattern of oblique fasciae from base of
fifth interval to suture at middle of elytron and
then continuing parallel to suture, with lateral
stripe, no subapical fascia; first (sutural) inter-
val not raised or denticulate; posterior tibia flat-
tened and weakly arcuate on posterior margin;
Costa  Rica  P.  Hebe  rmano  rum.  n.  sp.

— Elytral pattern of more or less complete stripe
of setae on sixth interval parallel to lateral mar-
gin and transverse subapical fascia; apical half
of the first (sutural) interval raised and dentic-
ulate; posterior tibia mostly terete and straight,
laterally  compressed  only  at  base  2

2. Posterior '/, of elytra almost completely cov-
ered by setae; sides of pronotum with setae to
top of ocular lobes; tooth on anterior femora
< 0.1 mm long, acute: Panama

P. wolcliii, n. sp.
— Elytra with posterior transverse subapical fas-

cia but with large glabrous area; sides of pron-
otum with setae only below ocular lobes; tooth
on anterior femora > 0. 1 mm long, acuminate

3
3. Stripe of setae on sixth elytral interval incom-

plete; first (sutural) interval with setae only at

apex ;uk1 at posterior transverse fascia; fifth
ami scNontii intervals not raised; Panama . . .

P. ci'ciop'uw. n. sp.
- Stripe of setae on sixth elytral interval com-

plete; apical hair of lirst (sutural) interval with
stripe of setae; tilth and seventh intervals
raised, faintly carinale: Nicaragua to Panama

P. olidoccphdliiiiis Champion

Ptous  liehermanoriim  Hespenheide  and
LaPierre,  new  species

(Figs.  1.  .S)

Holotype  male.  —  Black,  moderately
shining,  relatively  slender,  slightly  obovate;
above  glabrous  except  oblique  stripe  of
small  white  setae  from  base  of  fifth  elytral
interval  to  third  interval  at  about  basal  V^,
continuing  to  apex,  on  first  and  second  ely-
tral  intervals  for  middle  Vs.  for  entire  length
of  ninth  interval,  basal  Vi  of  tenth,  apical
-/s  of  eighth,  and  apical  V(,  of  seventh  inter-
val;  stripes  of  white  setae  on  pronotum  an-
terior  to  base  of  elytral  stripes  parallel  to
lateral  margin  reaching  almost  to  apex;  be-
neath  and  at  base  of  rostrum  with  moder-
ately  dense  white  setae,  somewhat  con-
densed  above  anterior  coxae,  but  glabrous
above  base  of  ocular  lobes;  legs  with  very
small  white  setae,  denser  on  dorsal  and  ven-
tral  surfaces;  5.0  mm  long,  1.9  mm  wide.

Head  finely,  densely  punctate  above,  with
eyes  large,  rather  nanowly  separated,  ros-
trum  1.3  mm  long,  antennae  inserted  just
above  middle  of  reistrum.  Pronotum  1  .4  mm
long  slightly  wider  than  long,  widest  just  be-
fore  base,  sides  weakly  arcuate,  weakly  con-
vex  in  cross  section,  nearly  flat  in  lateral
view,  moderately  densely,  finely  punctate.
Elytron  3.2  mm  long;  somewhat  matte,  reg-
ularly  convex,  more  weakly  so  in  lateral
view,  basal  Vs  of  third  interval  somewhat
raised  and  minutely  denticulate.  Metaster-
num  and  first  abdominal  sternite  very  shal-
lowly,  broadly  concave.  Legs  long,  anterior
femur  with  acute  triangular  tooth,  posterior
femur  with  tiny  acute  toc^th,  Aedeagus  as  in
Fig. 5.

Allotype  female.  —  As  holotype,  except
metasternum  and  base  of  first  abdominal
sternite  weakly  convex,  6.8  mm  long.
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Figs. 1 — I. Dorsal and lateral habitus and posterior tibia of species of Ptoiis: 1, P. Hebennaiu>niin. 2. P.
woldai. 3. P. cecropiae. 4, P. otidocepluiliiuis.

Holotype.—  COSTA  RICA:  Heredia  Pr..
Est.  Biol.  La  Selva,  50-150  m.  10°26'N
84°0rW,  09.11.1998.  L.M.  LaPierre,
#98.277  (INBC).

Allotype.  —  Same  data  as  holotype,  ex-
cept  #98.277-1  (INBC).

Paratypes.—  COSTA  RICA:  Alajuela  Pr..
20  km  S  Upala,  01-20.1  1.1990.  F.D.  Parker
(1.  CWOB):  Heredia  Pr.,  same  data  as  ho-
lotype,  except  #98.278.1;  24.01.  14.02,
03.2000,  L.M.  LaPierre,  #00.649,  650,  651,
reared  from  Cecropia  obtusifolia  wood  (8,
BMNH,  CHAH,  CWOB,  USNM).

Discussion.  —  Specimens  vary  in  size

from  4.1-6.8  mm  in  length  (mean  =  5.52
mm.  N  =  12).  In  addition  to  this  species,
material  has  been  seen  that  appears  to  rep-
resent  three  additional  species  of  Ptoiis  in
the  group  with  oblique  elytral  fasciae.  Two
of  these  species  are  from  Panama,  one  is
from  Bolivia.  Each  is  represented  by  only
a  single  female  specimen,  all  in  the  collec-
tion  of  Charles  W.  O'Brien.  We  prefer  to
defer  description  of  these  until  more  mate-
rial,  including  males,  becomes  available.

This  species  is  dedicated  to  Drs.  Milton
and  Diana  Lieberman  in  warm  appreciation
of  their  generosity  and  advice  to  LML
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0.5  mm

Figs. 5-8. Male aedeagus of species of Ptoiis. 5, P. licheniuiuoniiu. 6. P. woldai. 7, P. cecropioe. 8. P.
otidocephalinus.

while  he  worked  at  San  Luis  Biological  Sta-
tion.

Ptous  woldai  Hespenheide  and  LaPierre,
new  species
(Figs.  2,  6)

Holotype  male.  —  Black,  moderately
shining,  relatively  slender,  slightly  obovate;
above  glabrous  except  stripe  of  white  setae
on  sixth  elytral  interval  from  base  to  apex
and  on  apical  Va  of  all  other  intervals;  some-
what  broad  and  inegular  stripes  of  white
setae  on  pronotum  interior  to  base  of  elytral
stripes,  parallel  to  lateral  margin  reaching
almost  to  apex  and  few  white  setae  along
mideline  of  pronotum  at  apex;  white  setae

at  base  of  rostrum  and  along  midline  of
head  above  eyes;  moderately  dense  white
setae  on  sides  of  pronotum  to  top  of  ocular
lobes,  and  on  meso-  and  metasterna;  ab-
dominal  sternites  glabrous;  legs  with  uni-
form  white  setae,  denser  on  femora;  4.4  mm
long,  1  .7  mm  wide.

Head  finely,  densely  punctate  above,
with  eyes  large,  rather  narrowly  separated,
rostrum  1.0  mm  long,  antennae  inserted  just
above  middle  of  rostrum.  Pronotum  1.25
mm  long  slightly  wider  than  long,  widest  at
basal  Vi,  sides  arcuate,  weakly  convex  in
cross  section  and  in  lateral  view,  moderate-
ly  densely,  finely  punctate.  Elytron  2.8  mm
long;  rather  strongly  shining,  evenly  convex
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in  lateral  view,  basal  Va  of  third  interval  and
apical  Vi  of  first  (sutural)  interval  raised  and
denticulate,  fifth  and  seventh  intervals
raised,  fifth  more  strongly  so;  coarsely
punctate.  Metasternum  and  base  of  first  ab-
dominal  sternite  very  weakly,  broadly  con-
cave.  Legs  moderately  long,  anterior  femur
with  small  acute  triangular  tooth,  posterior
femur  with  tiny  acute  tooth;  posterior  tibia
terete,  basally  somewhat  arcuate.  Aedeagus
as  in  Fig.  6.

Allotype  female.  —  As  holotype,  except
metasternum  and  base  of  first  abdominal
sternite  weakly  convex,  5.1  mm  long.

Holotype.  —  PANAMA,  Barro  Colorado
Is.,  UV  trap  1  (3  m  high),  09.07.1977,  H.
Wolda  (CWOB).

Allotype.  —  Same  data  as  holotype,  ex-
cept  13.04.1977  (CWOB).

Paratypes.  —  Same  data  as  holotype,  ex-
cept  18,  22.10.1976,  13.04,  18.  27.05,
05.07.1977,  12.08.1978,  27.09.1981,
08.08.1983  (8,  CWOB);  same  data  as  ho-
lotype,  except  UV  trap  3  (26  m  high),  21.
28.06,  14.07,  2,  3,  15,  16.08,  20.09,
6,20.09.1976,  20.03,  18,  23,  29.06,  19,
20.06,  07.07,  02,  17.11.1977,  24.04.  07,
23.05,  25.06,  04,  11.07,  23.11.1978,
10.09 1 979, 04-05, 09. 1 1 .  1 980 (3 1 ,  BMNH.
CHAH,  CWOB,  STRI,  USNM).

Discussion.  —  Specimens  vary  in  size
from  3.6-5.0  mm  in  length  (mean  =  4.22
mm,  N  =  40).

This  species  is  named  for  Henk  Wolda
whose  extensive  sampling  of  insects  on
Barro  Colorado  Island  (Wolda  et  al.  1998)
and  elsewhere  in  Panama  has  been  an  im-
portant  early  step  in  the  understanding  of
the  biodiversity  and  seasonal  phenology  of
Neotropical  insects.

Ptous  cecropiae  Hespenheide  and
LaPierre,  new  species

(Figs.  3.  7)

Holotype  male:  Black,  strongly  shining,
relatively  slender,  narrowly  ovate;  above
glabrous  except  stripe  of  white  setae  on
basal  '/j  of  sixth  elytral  interval  and  apical
Va-  of  second  and  fifth  interval,  and  oblique

transverse  fascia  at  apical  V^\  small  patches
of  white  setae  on  pronotum  just  anterior  to
base  of  elytral  stripes;  beneath  and  at  base
of  rostrum  with  moderately  dense  white  se-
tae,  somewhat  more  condensed  on  sides,
but  glabrous  above  base  of  ocular  lobes  and
on  abdominal  sternites;  legs  with  very
small  white  setae  on  tibiae  and  dorsal  por-
tions  of  middle  and  posterior  femora;  5.0
mm  long,  1.9  mm  wide.

Head  finely,  densely  punctate  above,
with  eyes  large,  rather  nanowly  separated,
rostrum  1.3  mm  long,  antennae  inserted  just
above  middle  of  rostrum.  Pronotum  1.35
mm  long  slightly  wider  than  long,  widest  at
basal  Vs,  sides  rounded-angulate,  weakly
convex  in  cross  section,  nearly  flat  in  lateral
view,  sparsely,  finely  punctate.  Elytron  3.35
mm  long;  evenly  convex,  more  weakly  so
in  lateral  view,  basal  Va  of  third  interval  and
apical  %  of  first  (sutural)  interval  raised  and
denticulate,  fifth  interval  slightly  raised.
Metasternum  and  first  abdominal  sternite
deeply,  longitudinally  concave.  Legs  long,
anterior  femur  with  long,  acuminate  tooth,
posterior  femur  with  shorter  acuminate
tooth;  posterior  tibia  terete,  basally  some-
what  laterally  compressed.  Aedeagus  as  in
Fig. 7.

Allotype  female.  —  As  holotype,  except
metasternum  flat  and  base  of  first  abdomi-
nal  sternite  weakly  convex,  6.8  mm  long.

Holotype.  —  PANAMA,  Chiriqui,  Fortu-
na  (08°44'N  82°15'W)  1,050  m,  UV  trap,
19.10.1976  (CWOB).

Allotype.  —  Same  data  as  holotype,  ex-
cept  31.10.1977  (CWOB).

Paratypes.  —  PANAMA,  Code  Prov.,
CeiTO  Coital,  10-12.06.1985,  E.G.Riley  &
D.  Rider  (1.  CWOB);  Panama  Prov.,  Ceno
Campana,  05.07.1974.  C.W.  &  L.  O'Brien
&  Marshall  (1,  CWOB),  Cerro  Campana,
850  m,  08°40'N  79°56'W,  29.05.1970,  H.A.
Hespenheide,  on  Cecropia  (1,  CHAH),
29.04.1973,  H.A.  Hespenheide  (1,  BMNH),
08.02.1972,  W.  Bivin  (1,  CMNC).

Discussion.  —  Specimens  vary  in  size
from  3.9-6.3  mm  in  length  (mean  =  5.18
mm,  N  =  7).
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The  specific  refers  to  tlio  adull  and  pu-
tative  larval  host  of  this  and  other  Pfons,
species  of  plant  genus  Cecropia.

Ptoiis  oticlocepluiliiuis  Chanipit)n
1906:  633.
(Figs.  4.  8)

Diagnosis.  —  Female:  Black,  strongly
shining,  relatively  slender,  narrowly  ovate;
above  glabrous  except  complete  stripe  of
white  setae  on  sixth  elytral  interval,  on  ba-
ses  of  fourth  and  tifth  intervals,  and  along
apical  %  of  suture,  and  broad  oblique  trans-
verse  fasciae  at  apex  and  apical  l/^;  narrow
lines  of  white  setae  on  pronotum  anterior  to
base  of  elytral  stripes;  beneath  and  at  base
of  rostrum  with  moderately  dense  white  se-
tae,  somewhat  more  condensed  on  sides,
but  glabrous  posterior  to  ocular  lobes  and
on  abdominal  sternites;  legs  with  very
small  white  setae  on  tibiae  and  dorsal  por-
tions  of  femora;  5.4  mm  long.  2.1  mm
wide.

Head  finely,  densely  punctate  above,
with  eyes  large,  rather  narrowly  separated,
rostrum  1.5  mm  long,  antennae  inserted  just
above  middle  of  rostrum.  Pronotum  1  .4  mm
long  slightly  wider  than  long,  widest  at  bas-
al  Va,  sides  rounded-angulate,  weakly  con-
vex  in  cross  section,  nearly  flat  in  lateral
view,  sparsely,  finely  punctate.  Elytra  3.7
mm  long;  evenly  convex,  more  weakly  so
in  lateral  view,  basal  '/^  of  third  interval  and
apical  'Va  of  first  (sutural)  interval  raised  and
denticulate.  Metasternum  and  first  abdomi-
nal  sternite  weakly  convex.  Legs  long,  an-
terior  femur  with  acute  tooth,  posterior  fe-
mur  with  very  small  acute  tooth;  posterior
tibia  terete,  basal  Vi  somewhat  laterally
compressed.

Male.  —  As  female,  except  metasternum
and  base  of  first  abdominal  sternite  deeply,
longitudinally  concave.  Aedeagus  as  in
Fig. 8.

Specimens  examined.  —  COSTA  RICA:
Puntarenas  Pr.,  San  Luis  de  Monteverde  &
vie,  1,000-1,200  m.  I0°I7'N  84°49'W,
19.08.1998.  L.M.  LaPierre.  #San97.93-01-
20  (CHAH,  USNM,  INBC),  1,100-1.400

m,  21-25.07.  02-09.08.1996,  L.M.La  Pierre,
Cecropia  (CHAH);  Heredia  Pr.,  Est.  Biol.
La  Selva,  50-150  m,  l(r26'N  84"0I'W,
09.11.1998,  L.M.  LaPierre,  #98.278.2;
24.01,  14.02,  02,  03,  09.05.2000,  L.M.
LaPierre,  #00.649,  reared  from  Cecropia
ohtHsifolia  wood  (8,  BMNH,  CHAH).  NIC-
ARAGUA.  Granada,  Salle  (holotype,
BMNH).  PANAMA:  Chiriqui,  1300  m.,  Alto
Lino  nr.  Boquete,  UV  trap,  25.05.1977,
19.04.1978,  H.  Wolda  (CWOB).

Discussion.  —  Ptous  otidocephalimis  is
very  similar  to  P.  cecropiae,  but  can  be  sep-
arated  by  differences  in  the  male  genitalia
and  the  characters  given  in  the  key.  Speci-
mens  vary  in  size  from  4.2-5.9  mm  in
length  (mean  =  5.05  mm,  N  =  36).  The
holotype  is  a  female.

Ecology  of  Ptous

Species  of  Ptous  were  reared  by  LaPierre
as  part  of  a  general  survey  of  wood-boring
and  other  insects  feeding  on  members  of  the
Cecropiaceae  at  La  Selva  Biological  Station
and  at  San  Luis  de  Monteverde,  both  in
Costa  Rica.  Branches  with  maximum  basal
diameter  of  about  15  cm  were  clipped  from
mature  trees  of  Cecropia  obtusifolia  Ber-
toloni  (La  Selva  and  San  Luis)  and  C.  in-
sii^nis  Liebmann,  Coussapoa  villosa  Poep-
pig  and  Endlicher,  and  Pourouma  bicolor
scobina  (Benoist)  C.C.  Berg  and  van  Heus-
den  (all  at  La  Selva  only)  and  left  below
the  trees  from  which  they  were  cut.  After
two  months  sections  of  the  branches  were
removed  and  placed  in  rearing  containers;
sections  were  30-40  cm  in  length  and  rep-
resented  a  range  of  diameters  from  4-15
cm.

Ptous  liebermanorum  and  P.  otidoce-
phalimis  were  reared  from  branches  of  Cec-
ropia  obtusifolia  and  C.  insignis  at  La  Sel-
va,  and  P.  otidocephalinus  from  C.  obtusi-
folia  at  San  Luis.  Concurrent  rearings  from
the  other  genera  of  the  Cecropiaceae  at  La
Selva  (Coussapoa,  Pourouma)  did  not  pro-
duce  any  Ptous  although  other  species  of
Coleoptera  were  shared  among  the  samples.
Based  on  these  rearing  data  and  hand  col-



862 PROCEEDINGS  OF  THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON

lections  of  adults,  it  appears  that  Ptous  is  a
specialist  on  senescing  wood  of  Cecropia
species.

Virtually  all  specimens  of  Ptous  we  have
seen  for  which  there  is  collection  data  have
been  either  reared  from  or  collected  on  Cec-
ropia  or  have  been  collected  in  UV  light
traps.  It  is  interesting  that  no  specimens  of
Ptous  have  been  collected  by  the  general
sampling  methods  (Malaise  traps,  canopy
foggings,  UV  light  traps)  of  the  Arthropods
of  La  Selva  (ALAS)  Project.  Although  spe-
cies  of  Cecropia  have  not  been  among  the
species  fogged,  other  samples  have  been
taken  over  a  range  of  habitats  at  La  Selva,
and  Cecropia  species  are  widely  distributed
among  these  habitats.  Cecropia  specialists
in  other  weevil  genera  (Lechriops,  Lissod-
eres,  Pseudolechriops)  have  been  collected
in  standardized  samples,  however.

Other  cryptorhynchine  weevils  reared
from  Cecropia  by  LaPierre  include  Coelos-
ternus  variisquamis  (Champion)  and  Co-
phes  gibbus  Champion.  A  complete  sum-
mary  of  the  results  of  these  rearings  will
appear  elsewhere  (LaPierre,  in  preparation).

Ptous  and  Mimicry

Champion  (1906)  named  Ptous  otidoce-
phalinus  for  its  striking  resemblance  to  spe-
cies  of  Otidocephalus  (=  Myrinex).  The  se-
nior  author  has  suggested  elsewhere  (Hes-
penheide  1987,  1995)  that  this  resemblance
is  a  case  of  mimicry  and  that  it  involves  a
number  of  other  taxa,  including  other  spe-
cies  in  several  subfamilies  of  the  Curcu-
lionidae,  Buprestidae,  Cleridae,  and  Rhyn-
chitidae.  It  is  possible  that  species  of  Myr-
mex  are  in  fact  the  distasteful  models  for
this  system,  in  view  of  their  species  rich-
ness  and  relative  commonness,  but  no  ex-
perimental  feeding  trials  have  been  made  to
support  this  hypothesis.  It  is  interesting  that
both  Ptous  and  the  zygopine  weevil  Lissod-
eres  share  this  habitus  (Hespenheide  1987)

and  that  both  use  Cecropia  species  as  hosts.
Just  as  restriction  of  a  species'  activity  af-
fects  its  ability  to  be  sampled  by  general-
ized  sampling  methods  (see  above),  micro-
habitat  is  also  important  to  the  effectiveness
of  mimicry  (Hespenheide  1996).
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