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Abstract.  For over 150 years,  the proper taxonomic placement of Phyllocnistis Zeller has remained
largely uncertain. The genus shares morphological and life history traits with several different families of
Microlepidoptera, and these characteristics have made it challenging for microlepidopterists to correctly
place the genus. Phyllocnistis includes P. citrella Stainton, a globally important economic pest of citrus.
We review the taxonomic history of Phyllocnistis and provide a comprehensive list of references.

Introduction

The  leaf-mining  genus  Phyllocnistis  ZeUer,  1848  is  an  example  of  a  poorly  studied
genus  whose  taxonomic  placement  has  vacillated  between  many  different  families.
Eighty  seven  species  of  Phyllocnistis  are  described  worldwide  (De  Prins  &  De  Prins
2005,  2009),  36  from  the  Oriental  region,  17  from  Australasia,  15  from  the  Palaearctic,
and  12  each  from  the  Nearctic  and  Neotropical  regions.  Only  five  are  known  to
occur  in  the  Afrotropical  region  (De  Prins  &  De  Prins  2005,  2009).  The  distribution
of  most  species  is  restricted  to  one  biogeographical  region.  However,  five  species
cross  biogeographical  boundaries:  P.  saligna  (Zeller,  1839)  occurs  in  the  Palaearctic.
Afrotropical,  and  Oriental  regions,  P.  selenopa  Meyrick,  1915  in  the  Oriental  and
Australian  regions,  P.  toparcha  Meyrick,  1918  in  the  Palaearctic  and  Oriental  regions,
and  P.  vitegenella  Clemens,  1859  has  a  Holarctic  distribution.  Phyllocnistis  citrella
Stainton,  1856  has  a  cosmopolitan  distribution.  There  are  currently  more  than  800
pubUcations  on  Phyllocnistis,  most  of  which  focus  on  the  pest  species  Phyllocnistis
citrella  (Fig.  1).
Phyllocnistis  is  very  similar  to  the  lyonetiid  genus  Leiicoptera  Hiibner.  1825  in
forewing  pattern,  but  differs  in  having  a  smoothly-scaled  head.  Unlike  most  genera  of
Gracillariidae,  all  larval  feeding  instars  of  Phyllocnistis  are  sap  feeding,  creating  a  long,
slender,  serpentine,  subepidermal  mine,  containing  a  dark  median  frass  line  deposited
under  the  leaf  epidermis.  There  are  no  tissue-feeding  instars,  hence  no  granular  frass,
but  only  three  sap-feeding  instars  and  one  non-feeding,  highly  specialized,  spinning
instar.  The  mine  terminates  in  a  slightly  enlarged  cavity,  usually  near  the  edge  of  the
leaf  in  which  the  last  instar  constructs  a  flimsy  cocoon  and  pupates  (Emmet  1985:  Davis
1987,  1994;  Davis  &  Robinson  1998;  Parenti  2000).  Phyllocnistis  is  ver>  successful
in  its  ability  to  exploit  a  wide  range  of  host  plants  as  it  feeds  on  26  plant  families
(Davis  1987;  De  Prins  &  De  Prins  2009).  Some  species  of  Phyllocnistis  (e.g.,  P.  ci-
trella)  are  cosmopolitan,  fast  spreading  pests,  causing  substantial  economic  damage
(Davis  1994;  Heppner  1995:  Heppner  &  Dixon  1995:  Hoy  1996:  Causton  ^7  al.  2006:
Jahnke  et  al.  2006,  2007).  For  the  Species  of  Phyllocnistis  can  often  be  distinguished
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I- 1 . 1'liylhx ni.sii.s citrclla Stainton. Italy, Piemonte, Asti, fraz. Valgera, 120 m, 2-15.11.2002, e.l. Citrus
sp., leg. G. Baldizzone, coll. MHNG. Forewing length ca. 2 mm.

b\  pupal  morphology  (Kawahara  et  al.  2009).  The  present  paper  aims  to  summarize  the
taxonomic  history  of  Phyllocnistis.

laxonomic  history

Zeller  (1848)  described  Phyllocnistis  as  a  genus  of  "leaf-mining  moths  with  eye
caps"  placing  it  just  after  Lyonetia  Hiibner,  1825  (Fig.  2).  Soon  thereafter,  Herrich-
Schiiffcr  (1  853-1  855)  placed  Phyllocnistis  in  Tineidae,  together  with  many  other
genera  of  small  Lcpidoptcra.  Stainton,  in  his  lists  (1854a-c,  1859),  placed  Phyllocnistis
in  the  family  Lyonctidac  |sic|,  and  this  was  followed  by  Frey  (1856)  and  Wocke
(1861,  1871).  According  to  Stainton  (1854a)  the  family  Lyonetiidae  contained  five
genera:  Hun  ulatrix  Zeller,  1839,  Cemiostomci  Zeller,  1848,  Lyonetia  Hubner,  1825,
Opostcfia  Zeller,  1839,  and  Phyllocnistis  Zeller,  1848.  However,  in  his  lecture  of
7  January  1856  to  the  Entomological  Society  of  London,  Stainton  (1856)  presented
"Phyllocnistis  citrella  Atkinson  in  litt.'  as  a  new  species  of  Indian  Microlepidoptera
feeding  on  Citrus.  Stainton  did  not  place  this  global  economic  pest  into  any  of  the  then
recognized  Icpidopteran  families.  He  only  indicated  that  the  new  species  was  similar
lo  the  European  Phyllocnistis  saligna  (Zeller,  1839)  and  P.  suffusella  (Zeller,  1847).
Wocke  (1861)  added  Phyllohrostis  Staudinger,  1  859  to  the  list  of  Lyonetidae  [sic]  and
later  (1871)  added  Opogona  Zeller,  1853.  At  about  the  same  time,  Herrich-Schaffer
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Fig. 2. Part of the text of the original description of Phyllocnistis Zellcr in Linnaca Entomologica. Zeil-
schrift herausgegeben von dem Entomologischen Vercine in Stettin 3(1848).
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(1857)  recognized  Phyllocnistina  as  a  separate  group,  which  included  three  genera:
Bucculafriw  Ccmiostonia,  and  Phyllocnistis.  On  the  basis  of  wing  venation,  Clemens
(1859)  transferred  Phyllocnistis  into  Lithocolletidae,  together  with  Leucanthiza  Cle-
mens.  1859.  Lithocolletis  Hubner,  1825,  and  Tischeria  Zeller,  1839.  Clemens  (1859)
placed  these  four  genera  in  Lithocolletidae,  but  noted  that  his  classification  was  in
contrast  to  European  authors  who  treated  Leucanthiza  and  Tischeria  as  Lyonetidae
[sic].  Unfortunately,  Clemens  did  not  indicate  who  the  European  authors  were.
Clemens  also  stated  that  he  did  not  support  the  separation  of  these  four  genera  into
distinct  families.  At  that  time  Phyllocnistis  was  placed  in  Tineina,  which  included
many  different  genera  of  small  moths  (Clemens  1863;  Zeller  1873,  1877;  Chambers
1875:  Frey  &  Boll  1876;  van  Deventer  1904).  Stainton  (1863)  summarized  the  generic
characters  of  twenty  genera  of  leaf-mining  Lepidoptera.  He  placed  Phyllocnistis  in  a
group  with  Bucculatrix  Zeller,  1839,  Cemiostoma  Zeller,  1848,  Lithocolletis  Hubner,
1825.  Lyonetia  Hubner.  1825,  and  Nepticula  Heyden,  1843.  All  these  genera,  except
Bucculatrix,  have  a  mining  larva  and  Lithocolletis  and  Phyllocnistis  pupate  within  the
mine  (Stainton  1  863).  Chambers  (1871)  noted  that  the  larva  of  Phyllocnistis  resembles
the  \oung  cylindrical  larva  of  Lithocolletis  in  general  appearance  and  compared
adull  Phyllocnistis  with  the  white  species  of  Lithocolletis.  In  his  work  on  Australian
.Microlepidoptera,  Meyrick  (1880:  136)  made  an  attempt  to  classify  the  species  he  was
describing  and  placed  Phyllocnistis  into  Lyonetidae  [sic],  and  stated  ''[Phyllocnistis]
appears  by  its  quite  smooth  head  and  apodal  larva  to  be  an  extreme  development  of
[Opostci^a  and  CeniiostoniaY  .  Heinemann  &  Wocke  (1877)  separated  Phyllocnistidae
as  a  separate  family  and  included  three  genera  within:  Phyllocnistis,  Cemiostoma,  and
Bucculatrix  .

E\  cn  at  the  turn  of  the  century,  the  definition  and  placement  of  Phyllocnistis  differed
among  microlcpidopterists.  Noting  similarities  in  early  stages  and  habits  of  the
American  species,  Busck  (  1  900)  proposed  to  broaden  the  definition  of  Phyllocnistis.  He
described  P.  intermediella  Busck,  1900  from  Florida,  which  has  morphological  features
that  are  somewhat  different  from  the  species  that  had  previously  been  described  in
the  genus.  Rebel  (  1901  )  allocated  Phyllocnistis  to  the  subfamily  Phyllocnistinae  along
with  Bucculatrix  Zeller,  1839,  Cemiostoma  Zeller,  1848,  Opogona  Zeller,  1853,  and
Opostci^a  Zeller,  1839,  but  placed  Phyllocnistinae  into  family  Lyonetiidae.  Kirby
(I^X)3)  divided  Lyonetiidae  into  two  subfamilies:  Lyonetiinae  and  Phyllocnistiinae
I  sic  I  .  Meyrick  (1X95)  transferred  Phyllocnistis  to  Tineidae  and  in  1906  he  placed  it
along  with  Epicnistis  Meyrick,  1906,  Exorectis  Meyrick,  1906,  Leucoptera  Hubner,
I  i^25>,  Nepticula  Heyden.  1  843,  and  Setomorpha  Zeller,  1  852.  Spuler  (1  910)  recognized
three  species  of  Phyllocnistis,  P.  sujjusella  Zeller,  1  847,  P.  sorhageniella  Luders,  1900,
and  P.  salif^na  (Zeller,  1839)  and  placed  the  genus  in  its  own  family  Phyllocnistidae.
Meyrick  (1915a,  b)  continued  to  include  Phyllocnistis  in  Lyonetiidae,  which  he  spelled
indifferent  ways  (Meyrick  1915a,  b,  1916,  1920,  1921a).  Other  authors  also  included
Phyllocnistis  in  Lyonetiidae  (e.g.  Turner  1923;  Braun  1925).  Braun  and  Meyrick
independently'  transferred  Phyllocnistis  from  Lyonetiidae  to  Gracillariidae  (Braun
1927;  Meyrick  1928a,  b.  1935,  1936),  and  such  a  placement  has  since  been  widely
accepted  (Turner  1947:  Nye  &  Fletcher  1991;  Davis  &  Robinson  1998).  However,
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some  authors  have  treated  Phyllocnistis  as  a  separate  family  until  recently  (Seksyaeva
1981;  Emmet  1985;  Kuznetzov  &  Stekolnikov  1987;  Powell  &  Opler  2009).

Placement  of  Phyllocnistis  within  Phyllocnistinae

Most  modern  authors  divide  Gracillariidae  into  three  subfamilies:  Gracillariinae,
Lithocolletinae  and  Phyllocnistinae  (Davis  1983;  Davis  &  Miller  1984;  Common  1990;
Davis  &  Robinson  1998;  Kuznetzov  &  Baryshnikova  1998;  Parenti  2000;  Dall'Asta  et
al.  2001  ;  Heppner  2004;  De  Prins  &  De  Prins  2005).  However,  some  other  authors  have
proposed  to  erect  additional  subfamilies:  Oecophyllembiinae  (Real  &  Balachowsky
1966;  Kumata  1998),Omichinae  (Kuznetzov  &  Stekolnikov  1987;  misspelled  as  'Orni-
ginae'  (Kuznetzov  &  Baryshnikova  2001;  Kuznetzov  &  Stekolnikov  2001),  and  Orni-
xolinae  (Kuznetzov  &  Baryshnikova  2001).  In  the  checklist  of  the  Moths  of  America
North  of  Mexico,  Davis  (1983)  included  Phyllocnistis  Zeller,  1848  and  Metriochroa
Busck,  1900  in  Phyllocnistinae,  while  Kuznetsov  (1981)  considered  Metriochroa
Busck,  1900  belonging  to  Gracillariinae.  Later  Davis  and  Robinson  (1998)  included
Cryphiomystis  Meyrick,  1922,  Metriochroa  Busck,  1900,  Phyllocnistis  Zeller.  1848
md  Prophyllocnistis  Davis,  1994  in  Phyllocnistinae.  Kumata  (1998)  then  transferred  all
but  Phyllocnistis  to  Oecophyllembiinae  based  on  hindwing  venation  and  position  of  the
larval  thoracic  spiracles.  In  the  classification  and  checklist  of  the  Lepidoptera  species
recorded  in  southern  Africa,  Vari  et  al.  (2002)  treated  Oecophyllembiinae  as  a  synonym
of  Phyllocnistinae  and  included  Cryphiomystis  Meyrick,  1922,  Metriochroa  Busck,
1900  and  Phyllocnistis  Zeller,  1848  into  Phyllocnistinae.  De  Prins  &  De  Prins  (2005,
2009)  recognized  seven  genera  in  Phyllocnistinae:  Angelabella  Vargas  &  Parra.  2005,
Corythoxestis  Meyrick,  1921b,  Eumetriochroa  Kumata,  1998,  Giittigera  Diakonoff,
1955,  Metriochroa  Busck,  1900,  Phyllocnistis  Zeller,  1848,  and  Prophyllocnistis  Davis,
1994.  It  still  remains  largely  uncertain  whether  these  groups  are  monophyletic,  and  we
hope  that  future  phylogenetic  studies  based  on  morphological  and  molecular  characters
of  Gracillariidae  will  shed  light  on  the  phylogenetic  position  of  Phyllocnistis,  and  its
placement  in  the  classification  of  Gracillariidae.
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